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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

Interpational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, K

The
adop

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

main task of technical committees is to prepare International Standards. DraftInternation
ed by the technical committees are circulated to the member bodies fervoting. Publi

Interpational Standard requires approval by at least 75 % of the member bodiescasting a vote.

Attenftion is drawn to the possibility that some of the elements of this document may be the sub
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO

0821 was prepared by Technical Committee ISO/TC 148, Séwing machines.

ely with the
Part 2.
al Standards

cation as an

ect of patent
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Introduction

This International Standard is intended to provide manufacturers, users and official bodies with safety
requirements which, in view of the state of the art, are to be met for industrial sewing machines, units and

systems.

For machine

ISO 12100-2

The concept

(see Clause §), as well as safety requirements (see Clause 5); it starts with those requirements.applica

all types of
machines.

A peculiarity

from components emanating from various manufacturers. Furthermore, in the course of their period of

units and sy{
fashion) by

measures c4
assembles s
like the marn
combination
or regulation

ry and hazards not within the scope of this International Standard_see SO 12100-

of this International Standard is to deal first in general and then in detail with significant ha

industrial sewing machines in order to arrive at specific requirements for_particular typ

of industrial sewing machines is that sewing units and systems are frequently built up by the

tems may be adapted by the user for different tasks (owing to, for‘example, frequent chang
means of the interchange of components or the addition of~Supplementary equipment.
n also serve the purpose of increasing the degree of automation. As a result, the usel
bveral components into a new sewing unit or system is in the position of a manufacturer and
ufacturer, is responsible for assuring that any hazards-inherent in the operation of the
pre eliminated, and that it conforms to this International;Standard and any other relevant sta

and

vards
ble to
ps of

user
use,
esin
Such
who
thus,
new
ndard

vi
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Industrial sewing machines — Safety requirements for sewing

ma

chines, units and systems

[
y

1

This
mach
use i
linge

The i
cons

The
clean
syste
nece

The

risks
haza
or m¢
the ri

This
mach

within in the scope of ISO 11161 [2l.ar household sewing machines in accordance with IEC 60335

NOTH
accor|

Scope

International Standard identifies hazards and specifies safety requirements applicabl
ines, sewing units and sewing systems designed for professional (industrial, commercial (

ie, glove, upholstery and packaging industries, and in shoe repair.

hformation on use and maintenance of such machines in other industries“could give rise tg
dered in this International Standard.

requirements of this International Standard are applicable to-machinery installed in dry

ms are used in other than dry and well-kept, clean ldcations, more stringent measu
ssary: for example, the higher degree of protection provided by enclosures (IP code — see |

purpose of this International Standard is to assist*the manufacturer to design machinery s
arising from its defined, intended use and maintenance are reduced or eliminated. TH
rds and hazardous situations are given together-with a reference to the corresponding safety
pasure in 4.2 to 4.8. Significant hazards are, those identified and estimated as requiring act
5k they pose.

International Standard is not applicable to stepping frame sewing machines, shoe bot

ines, large shuttle embroidery machines in accordance with 1SO 11111 [], integrated sey

If household sewing machines are used for professional purposes, it could be necessary to tak
Hance with this International Standard (e.g. the use of a finger deflecting device).

2

The [following:réferenced documents are indispensable for the application of this documen
refergnces;7only the edition cited applies. For undated references, the latest edition of th
document\(including any amendments) applies.

ormative<eferences

a)

e to sewing
r laboratory)

N industries including the clothing and footwear, leather goods, shirts and blousery; hosiery and knitwear,

hazards not

d well-kept,

a
locations and processing dry sewing material. Where the sewing machines, sewing un’[;s or sewing

es could be
EC 60529)[5],

such that the
e significant
requirement
on to reduce

om stitching
ying systems
-2-28 141,

e measures in

t. For dated
b referenced

ISO 286 (all parts), ISO system of limits and fits

ISO 639 (all parts), Codes for the representation of names of languages

ISO 2768 (all parts), General tolerances

ISO 3740:2000, Acoustics — Determination of sound power levels of noise sources — Guidelines for the use
of basic standards

ISO 3741:1999, Acoustics — Determination of sound power levels of noise sources using sound pressure —
Precision methods for reverberation rooms

© IS0
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ISO 3743-1:1994, Acoustics — Determination of sound power levels of noise sources — Engineering methods
for small, movable sources in reverberant fields — Part 1: Comparison method for hard-walled test rooms

ISO 3744:1994, Acoustics — Determination of sound power levels of noise sources using sound pressure —
Engineering method in an essentially free field over a reflecting plane

ISO 3745:2003, Acoustics — Determination of sound power levels of noise sources using sound pressure —
Precision methods for anechoic and semi-anechoic rooms

ISO 3746:1985, Acoustics — Determination of sound power levels of noise sources using sound pressure —
Survey method using an enveloping measurement surface over a reflecting plane

ISO 3747:20D0, Acoustics — Determination of sound power levels of noise sources using sound pressyre —
Comparison method in situ

ISO 3864-2:2004, Graphical symbols — Safety colours and safety signs — Part 2: Design\ principlgs for
product safety labels

ISO 4183:19P5, Belt drives — Classical and narrow V-belts — Grooved pulleys (system based on datum
width)

ISO 4871:19P6, Acoustics — Declaration and verification of noise emissiorn values of machinery and
equipment

ISO 4915:19pP1, Textiles — Stitch types — Classification and terminology

ISO 4916:19P1, Textiles — Seam types — Classification and terminology

ISO 7574 (a|l parts), Acoustics — Statistical methods for determining and verifying stated noise emission
values of machinery and equipment

ISO 8239:19B7, Sewing machine needles — Fitting dimensions — Tolerances and combinations

ISO/CIE 899p:2002, Lighting of indoor work systems

ISO 9614-1:1993, Acoustics — Determination of sound power levels of noise sources using sound intengity —
Part 1: Measjurement at discrete points

ISO 9614-2:1996, Acoustics — Determination of sound power levels of noise sources using sound intengity —
Part 2: Measjirement by scanning

ISO 11200:1P95, Acoustics =—Noise emitted by machinery and equipment — Guidelines for the use of basic
standards fof the determination of emission sound pressure levels at a work station and at other spegified
positions

ISO 11201:1P95, Acoustics — Noise emitted by machinery and equipment — Measurement of emission
sound presdureflevels at a work station and at other specified positions — Engineering method [n an
essentially freé-field over a reflecting plane

ISO 11202:1995, Acoustics — Noise emitted by machinery and equipment — Measurement of emission
sound pressure levels at a work station and at other specified positions — Survey method in situ

ISO 11203:1995, Acoustics — Noise emitted by machinery and equipment — Determination of emission
sound pressure levels at a work station and at other specified positions from the sound power level

ISO 11204:1995, Acoustics — Noise emitted by machinery and equipment — Measurement of emission
sound pressure levels at a work station and at other specified positions — Method requiring environmental
corrections

ISO/TR 11688-1:1995, Acoustics — Recommended practice for the design of low-noise machinery and
equipment — Part 1: Planning

© I1SO 2005 — All rights reserved
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ISO 12100-1:2003, Safety of machinery — Basic concepts, general principles for design — Part 1: Basic
terminology, methodology

ISO 12100-2:2003, Safety of machinery — Basic concepts, general principles for design — Part 2: Technical
principles

ISO 13849-1:1999, Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for design

ISO 13852:1996, Safety of machinery — Safety distances to prevent danger zones being reached by the
upper limbs

ISO 1
lowe

ISO
IEC ¢

IEC ¢
EMC

IEC ¢
IEC 6

EN5
temp|

3

For the purposes of this document, the terms and definitions given in ISO 4915, 1SO 4916

ISO 1

3.1
indu

sewing machine specifically de€signed for industrial purposes

3.2

sewi
mach
mach

NOTH

NOTE

Terms and definitions

3853:1998, Safety of machinery — Safety distances to prevent danger zones being (ea
limbs

3854:1996, Safety of machinery — Minimum gaps to avoid crushing of parts of théshuman H
0204-1, Safety of machinery — Electrical equipment of machines — Part 1: Genéral require

0204-31:2001, Safety of machinery — Electrical equipment of machines'— Part 31: Particu
requirements for sewing machines, units and systems

0745-1:2003, Hand-held motor-operated electric tools — Safety— Part 1: General requiren;
0825-1:2005, Safety of laser products — Part 1: Equipment‘elassification, requirements and

b3, Safety of machinery — Temperatures of touchable surfaces — Ergonomics data
erature limit values for hot surfaces

2100-1 and ISO/IEC Guide 51, and‘the' following apply.

strial sewing machine

hg machine

ine designed to.produce one or more stitches with one or more sewing threads; in producin
ine can perform one or more sewing functions

1 SeexlSO 4915 and ISO 4916 for stitches and seams, respectively.

2, “Previously, the term “sewing machine head” was used instead of “sewing machine”.

ched by the

ody
ments

ar safety and

ents
user's guide

to establish

ISO 11204,

j a seam the

3.3

sewing machine stand
item on which a sewing machine is arranged to enable optimum operation

EXAMPLE Sewing machine stand designed as a table.

3.4

sewing machine drive
equipment that drives a sewing machine, speed-controlled by electrical or mechanical means, or both, either
with or without a positioning device and control of machine functions

EXAMPLE Electric motor.

© IS0

2005 — All rights reserved
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3.5
sewing unit

equipment consisting of at least a sewing machine, sewing machine stand and sewing machine drive

NOTE

One or more devices incorporated in, or attached to, the sewing machine, sewing unit or both (e.g. for sewing,

cutting, feeding the sewing material) are, in addition to the sewing machine itself, controlled either by the operator or

automatically.

3.6

sewing system
equipment consisting of at least two sewing units or parts of sewing units, functionally interlinked

3.7
quilting mad
specially con

EXAMPLES

3.8

sewing tool
threading a
needle, or ag

3.9
multihead e
sewing syste

3.10

sewing are
effective ra
movement

3.1
finger deflec
means of pre

3.12
cutter syste
devices for ¢

3.13
auxiliary eq
additional de

hine
structed sewing unit or sewing system designed for use in the upholstery industry

Tape edge machine, multi-needle sewing machine, long-arm quilting machine, tacking-machine.
exchange and adjustment

needle, looper, spreader, or changing a presser foot, bobbin, needle plate, sewing ma
tion such as cleaning

mbroidery machine
m that allows two or more embroidery heads to be modatarly linked together

nle around sewing machine needle between needle plate and the upper turning point of the n

tting device
venting access of fingers into the danger zone of the sewing area

m
Litting sewing threads, \tape or sewing material

lipment
vice that assists in handling procedures

chine

bedle

© I1SO 2005 — All rights reserved
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4 Significant hazards

4.1 General

This clause contains all the significant hazards, hazardous situations and events, as far as they are dealt with
in this International Standard, identified by risk assessment as significant for this type of machine and which
require action to eliminate or reduce the risk. Before using this International Standard it is important to carry
out a risk assessment of the machine to check that its hazards are those identified in this clause.

Danger zone or hazardous situation Type of hazard Corresponding reference

{see-Glauses-5;and 7)

4.2| Mechanics

4.2. Sewing area (Zone I):
movements of the

a) [sewing machine needle, stabbing or puncture 5.2.1.1, Annex A
b) [cutter system, cutting or severing 5.2.1.2, Annexeg B and L
c) [feeding system, crushing, shearing, drawing<in or 5213
trapping
d) [shuttle/hook/looper assembly, or drawing-in or trapping; impact, 5.2.1.4,5.2.2.3, Annexes B
stabbing or_puncture and L
e) |movement due to sewing tool crushing, trapping, shearing, 5.2.1.5, Clause 7, Annexes B
exchange and adjustment — impact and L

unintentional operation of the
pedal when the machine is not
switched “OFF” or during last
runnings.

4.2.2 Sewing machine (Zone II):
movement of the

a) |needle bar, or impact 5.2.1.6

b) [thread take-up lever)for needle impact 5217
thread, looper thread, etc.

4.2.3 Drive (Zone-1Ill):

a) |handwhegel, drawing-in or trapping 52.1.8

b) [pulley/belt drive at sewing drawing-in or trapping, severing 5.2.1.9, Annexeq E and F
machine,

c) pulley/belt drive at sewing drawing-in or trapping, severing 5.2.1.10, Annex E, F and H

machine drive (motor).

4.2.4 Tilting area: falling down/out crushing, shearing 5.2.1.11, Clause 7
of the uptilted machine by gravity.

4.2.5 Auxiliary equipment: for crushing, shearing, entanglement, 5.2.1.12
example, additional feeding, folding, drawing-in or trapping, impact
transfer, separating, stacking system
at automated sewing systems.

© I1SO 2005 — All rights reserved 5
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Danger zone or hazardous situation

Type of hazard

Corresponding reference
(see Clauses 5 and 7)

4.3 Electricity/Control

4.3.1 Electrical contact (direct or
indirect), caused by

a) component failure,

b) insulation failure, or

electric shock or burns

electric shock or burns

5.2.2.1

c) incorre¢t design, installation or
compoment specification of the
electrichl equipment.

burns

surfaces:

a) sewing|lamp head (needle
light);
b) drives (e.g. motors);

c) maching surface,

4.3.2 Functional disorders: all possible hazards generated by (5.2.2.1,5.2.2.2,5.2)2.4 t0 5.2.2.13,
unexpected dangerous Annex G
movements
a) failure pf control system (e.g.
malfungtion of safety devices,
unexpected start),
b) irregulgrity of energy supply
(e.g. logs, recurrence,
fluctuatjon).
4.3.3 Eleg¢trostatic phenomena sudden fright caused:by 5.2.2.14
electrostatic discharge
4.3.4 External influences (e.g. unexpected dangerous movement 5.2.2.15
EMC)
4.4 Thermal hazards
Accidental qontact with hot burns 523

4.5 Nois

\1°4

Drive or transmission.

femporary or permanent 10SS Of
hearing; other physiological
disorders (e.g. loss of balance,
loss of awareness); interference
with oral message and other
acoustical signals

524, 7.47T11), Annexes C, Tand J

4.6 Radiation

Eye contact with laser marker.

temporary or general loss of
eyesight

5.2.5, Clause 7

© I1SO 2005 — All rights reserved
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Danger zone or hazardous situation Type of hazard Corresponding reference
(see Clauses 5 and 7)
4.7 Ergonomics
This covers
a) unhealthy posture (e.g. chair, risk of occupational disease, 5.2.6, Annex L
height of chair and sewing accelerated fatigue, posture
table), diseases
b) [rmadequacy wittrtarrarTtrard; acceterated fatigue
arm or foot, leg anatomy (e.g.
arm position while sewing,
knee actuator for presser foot
lifting),
c) |inadequate local lighting (e.g. eye strain
bad visibility in sewing area),
and
d) |unhealthy exposure to the jet cold, muscle strain 5.2.6.3
of air from pneumatic
equipment or cooling air from
a motor
4.8 | Special hazards
4.8. Button sewing machine,
buttpnhole sewing machine,
bartacking machine,
programmable pattern sewing
madhine:
— |ejection of parts (e.g. splinted) -facial injuries (especially eyes), 5.3.1, Annex|D
or broken sewing machine| caused by stabbing or puncture
needle)
4.8.2 Quilting machine drawing-in 5.3.2
4.8.3 Bag closing'sewing drawing-in 53.3
madhine
4.8.4 Embroidery machine drawing-in 534
4.8.\; G:UVU OUVV;IIS IIICIL;h;IIU Otabb;lly Ul |.Juuutl.,||c 5.3.5
4.8.6 Sewing machine for shoe stabbing or puncture 5.3.6
repair
4.8.7 Blind stitch sewing stabbing or puncture 5.3.7
machine
4.8.8 Linking machines stabbing or puncture 5.3.8

© I1SO 2005 — All rights reserved
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4.9 Danger zones

Figures 1 to 7 show different types of industrial sewing machines, indicating the danger zones and some
details of construction. These figures are shown for information only.

Key

1 zonel
2 zonell
3 zonell

Figure 1 — Danger zones — Mechanics (see 4.2)

8 © I1SO 2005 — All rights reserved
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Key
1 zpnel
2 zoneIll

Figure 2 — Danger zones — Mechanics (see 4.2)

© I1SO 2005 — All rights reserved
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= —3 .J/ 3 \
—L—l _/ \ —
Lo~ = 1T
! =N
\ _ [

|

Key

1 zpnel
2 zopnell
3 Igser@
a See4.b.

Figure 4 — Danger zones — Mechanics and radiation (see 4.2 and 4.6)

© 1SO 2005 — All rights reserved 11
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~

Figure 5 — Danger zones — Zone I (see 4.21): hook with horizontal axis

Figure 6 — Danger zones — Zone I (see 4.2.1): hook with vertical axis

12 © ISO 2005 — All rights reserved
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«%wﬁ_

L
Y By

._.'l H AL
TIAF S
\'ﬁ;‘t./ /

-~

)

b

a)

zpne |

zpne 11

Figure 7 —<<Danger zones — Zone I (see 4.2.1): looper; Zone II (see 4.2.2): thread take-up

Key
1

2

13
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|

Figure 8 — Danger zones — Zone II (see 4.2.2): thread take-up
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5 Safety measures and requirements

5.1

5.1.1

General principles

Sewing machines, units and systems shall comply with the safety requirements and/or protective
measures of this clause (and of Clause 7). In addition, they shall be designed according to the principles of
ISO 12100 for hazards relevant but not significant, which are not dealt with by this document (e.g. sharp

edges).

5.1.2__ Gaps between moving surfaces shall not exceed 8 mm where there exists a risk of trapping, severing,
crushling or shearing. One possible solution for ensuring the safety of the machines is the prayvigion of safety
distances that prevent danger zones from being reached which are in accordance with ISO4:385, ISO 13853
and ISO 13854.

5.1.3| Safeguarding techniques are not required if the maximum force of a movingpart is limited to 50 N and
the cpntact pressure to 50 N/cmZ2.

5.2 | Requirements for all types of industrial sewing machines

5.2.1| Mechanical equipment

5.2.111 Sewing machine needle

Unlesgs otherwise required for particular machine types in_other clauses of this document, hazardls caused by
need|e movement shall be eliminated by means of a safeguard device. This requirement is considered to have
been| met when a finger-deflecting device is used, .or when the position of the needle in relgtion to other
deviges mounted on the sewing machine (roller fgot; spreader, looper, needle cooling tube, fegd-in devices,
angular tape guide, binder etc.) prevents access-of fingers to the sewing machine needle (see Anhex A).
Needle breakage protection is only required-for specific machines as specified in 5.3.1.

5.2.1|2  Cutter system

The ¢utter systems such as sewing thread, tape or sewing material cutting device should be desjgned so that

the o
quiltg
and,

shall
indus
pack
of af

5.21

pening width of the cutteris limited to less than 8 mm. When, due to the sewing operation (&

.g. sewing of

d material), the opening width exceeds 8 mm, this shall be indicated in the instructions (s¢e Clause 7),

in addition, Form-A of the warning sign in accordance with Figure B.1 or ISO 3864:1984,
be affixed in or’near the danger zone. This applies, for example, to lining stitch-in machine
try, to sewing.units for thick material in the upholstery industry and to bag closing sewing m3
nging industry (see 5.3.3), and to other cases where the specific sewing operation does not
rotective.device.

3, Feeding area

Figure B.3.1,
5 in the shoe
chines in the
bllow the use

The instructions (see Clause 7) shall contain information on the correct use of hazardous feeding elements
which cannot be safeguarded completely.

NOTE

Feeding elements such as a feed dog, feeding chain, presser foot, roller foot and puller feed ge

low risk.

© IS0
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5.21.4

Shuttle/hook/looper assembly

Hazards caused by movements of stitch forming and thread guiding means shall be eliminated by guards
such as casings or covers as far as the sewing process allows (see examples in Figures 7 and 8). The
casings/covers need not be interlocked with the sewing machine drive and at the same time will be able to be
opened without any tools (see also 5.2.2.3).

To prevent injury during threading, changing bobbins or needles, cleaning, etc., Form B or C of the warning
sign according to Annex B (see Clauses B.3 and B.4), shall be affixed in or near the danger zone.

5.21.5

Sewing tool exchange and adjustment

To enable selfe threading, changing of bobbin, looper or needle, cleaning, etc., a main switch in accerg

with IEC 602
Warning sign
5216 Td

The operatof
are suitable

5.21.7 TH
A guard aga
8). Movable
without tools

04-31:2001, 5.3, shall be installed.

, Form B or C (see Clause B.3 or B.4), shall be affixed according to Annex B.

p of needle bar

shall be protected against impact by the top of the needle bar. Guards’such as a bow or
see examples in Figure 8).

read take-up lever for needle thread, looper thread, etc.

nst an impact hazard, such as a cover, bow or stake, shall be provided (see examples in H
guards need not be interlocked with the sewing machine drive and will be able to be op
(see also 5.2.2.3).

This requirefnent does not apply to machines with slow @perating speeds (< 500 stitches per minute

shoe-repairir
5.21.8

Any accessik
spokes, hazd

The main dir|
wheel area, 1

5.2.1.9

If the power
point shall be

If the distand

g machines).

Handwheel

le area on rotating handwheels not fully covered while sewing shall be smooth and shall not
rdous openings exceeding 8-mm, protrusions or webs.

bction of rotation shall be clearly and visibly marked on the sewing machine (e.g. within the
ee Figure 9).

Pulley/belt drive‘at sewing machine

transmission from motor to handwheel is obtained by an externally running belt, the belt i
guardedto avoid injury to the operator's fingers [see Figure 9 and Figure E.1a)].

ance

Stake

igure
ened

e.g.

have

hand

htake

Bl be

elbetween the belt and the border of the table top opening exceeds 8 mm, a belt guard sh

provided to r

16

educe the distance 10 6 mm Or Iess (See Figure Y as an example or compiete guarding).
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Figure 9 — Example of belt guard

5.2.1|10 Pulley/belt drive at sewing machine drive (motor)

The belt intake point at thepulley of the sewing machine drive shall be guarded so that fingers fannot reach
the dpnger area. This reqairement is met when the guard satisfies the requirements of Annex E.

In ordler to prevent_the belts falling off the belt pulley when the sewing machine is being tilted ¢r lowered, a
devige according te’Annex E shall be provided.

NOTH 1 Due.to the frequent motor actuation required and, consequently, the high load of the belt pulleys, belt pulleys
and dfive shafts with taper fit should be used (see Annex F).

NOTH.2 Eor safe mmmting of pring machine drives the rpqnirpmpntc of Annex H should be followed

5.2.1.11 Tiltable sewing machines

The sewing machine shall be secured in the frame or table so that, when tilted, it cannot fall out or accidentally
drop back.

This requirement is considered to have been met if, for example, the tilted position of the sewing machine is
stable or if a locking device is available.

Further information shall be given in the instructions (see Clause 7).

© I1SO 2005 — All rights reserved 17


https://standardsiso.com/api/?name=de712d0fe0f5025099b850dd5de369a0

ISO 10821:2005(E)

5.2.1.12 Auxiliary equipment

Considering the diversity of possible auxiliary equipment, the manufacturer shall carry out a risk assessment
for defining the required safety measures, taking account of the following.

On auxiliary equipment such as additional feeding, folding, binding, transfer, separating and stacking systems,
access to crushing and shearing points shall be prevented by guards, e.g. fencing, covers.

Swivel, flip-over and roll type stackers used on sewing units or sewing systems shall be secured by deterring
or impeding devices such as bows or stakes.

5.2.1.13 Stability of the sewing unit

The sewing U

nit shall be stable in a tilting range of 15° based on a horizontal floor.

5.2.2 Electrical equipment/control/control gear

5.2.21
Electrical sys

All operator-
the electric ¢

Machines wi
mode (e.g. a
NOTE In

In general, o
sewing macH

5.2.2.2

On sewing U
machine itse
(see 5.2.2.13

5223 M

General

tems and equipment for industrial sewing machines shall be in accerdance with IEC 60204-

elated controls requiring adjustment for changing the working, process shall be located ol
hbinet.

th several operating modes shall be equipped with a mode-selection device that indicate
Litomatic operation, hand-controlled operation, adjustment).

general, for sewing machines the different operatingamodes do not present different safety levels.

h sewing units and systems on which théhazardous movement of parts is limited to parts
ine itself (e.g. stitch forming elementsfeed) protective interlocking is not required.

Redundancy/diversity

f (e.g. stitch-forming elements, feed), provision of redundancy or use of diversity is not red

).

bvable protectiondevice

Movable profection devicés (e.g. needle plate, bed slide, cover for stitch forming and thread-guiding elen

need not be

inked to-any safety control system (see 5.2.1.4).

5224

B1.

tside

s the

bf the

nits and systems on which_the hazardous movement of parts is limited to parts of the s¢wing

uired

ents)

Stlarting conditions for automatic start-up by closing a movable or sensitive protection

device

The automatic start-up of automatically or semi-automatically operated sewing units or systems shall be
achieved by one of the following:

— for machines requiring an intervention within the danger zones during each sewing cycle, by closing of
the protective guard or clearing the danger zone at the least;

button.

18

for machines requiring occasional intervention into danger zones, by the additional actuation of a push
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5.2.2.5 Starting conditions for sewing units

For sewing units having no hazardous movements other than those of the stitch-forming elements, the sewing
operation may be initiated by a sensor system (light barrier, air flow barrier, feeler, etc.) actuated by the
sewing material. If a unit has different starting modes, where starting is by a sensor system, a visual indication
such as a lamp shall be provided.

5.2.2.6 Means for actuating a sewing unit

Manual controls that create hazardous movement shall be protected against unintended actuation, e.g. push
buttons with safety collars. This does not apply to the sewing machine treadles, which are firmly connected to
the nfachine; as the Sewing process CoNnsIStS of a series of starystop actions during which the sewing material
is guided manually while the sewing machine treadles are actuated by foot.

5.2.2|7 Positioner/synchronizer

Safe|[fastening of an adaptable positioner or synchronizer is required in order to avoid malfunctions of control.
An example of safe mounting is given in Annex G.

5.2.218 Supply of electric power

The fequirements of IEC 60204-31 are applicable.

5.2.2|19 Unintentional restart

Sewipg units and systems shall have a device for avoiding-an unintentional restart after a suppll interruption
or voltage reduction and subsequent restoration. A starting control device with automatic resetting (e.g. pedal)
and which is stopped by its release is considered to be*an acceptable solution.

5.2.2|110 Devices for prevention of accidental operation

Operpting elements of pedal switches which could actuate hazardous movements and which are not firmly
conngcted with the machine, as well as pedal switches on stand-up workstations, shall be [safeguarded
agairst accidental operation.

This fequirement is considered_to have been met by, for example, provision of a tunnel-like shroyd around the
peda| switch.

5.2.2|111 Loss of memory

On industrial sewing machines that are unable to be switched off owing to, for example, loss of njemory, other
meagures such.as threading stop or maintenance stop shall be taken to make the machine secure during
access intg-danger zones (during threading, changing needles, etc.).

5.2.212Step

“Stop” functions shall be in accordance with IEC 60204-31:2001, 9.2.5.3. Emergency stop devices shall be
provided according to the requirements of IEC 60204-31:2001, 10.7.5.

5.2.2.13 Safety-related parts of control systems

Where the significant hazards originate mainly from stitch-forming elements, Category B of ISO 13849-1:1999
is applicable for industrial sewing machines.

Other types of industrial sewing machines shall be in accordance with Category 1 of ISO 13849-1:1999.
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5.2.2.14 Electrostatic phenomena

The detailed requirements given in IEC 60204-31:2001, 8 and 15.2.4 are applicable.
5.2.2.15 Electromagnetic compatibility (EMC)

The detailed requirements given in IEC 60204-31 are applicable.

5.2.3 Thermal requirements

Hot surfaces_located within the working area and not directly required for the working process shall be
safeguarded|against accidental contact.

This requirement is considered to have been met when, for example, the hot contact surfaces are-protected
by means of insulation materials or additional covers so that the maximum surface temperature does not
exceed the vplues specified in EN 563, which include
— 65 °C on uncoated metal surfaces,

— 85 °C on plastic surfaces, and

— 110 °C gn wooden surfaces.

Materials containing asbestos shall not be used for the purpose of insulation.

If none of these requirements are able to be met, a warning sign.shall be affixed indicating hot machine|parts
in or near thg danger zone. Further information shall be given in‘the instructions (see Clause 7).

5.2.4 Nois¢

5.241 Noise reduction at the design stage
Industrial sewing units or systems shall be desighed, constructed and installed so that risks resulting from the
emission of firborne noise are reduced {0 the lowest level, taking account of technical progress anfd the
availability off means of reducing noise, in particular at its source.

A non-exhaustive list of technical measures for reducing noise at source is given in Annex J.

When desigr|ing the machine;.the general rules for the design of low-noise machines given in ISO/TR 11688-1
shall be takep into account;

NOTE ISO/TR 116882 gives useful information on noise generation mechanisms in machines.

5.24.2 Mrasurement and declaration of noise emission

Noise emission of the sewing units and systems covered by this International Standard shall be indicated in
the instructions (see Clause 7) by the declared noise emission levels expressed in decibels.

Testing shall be conducted to quantify the industrial sewing machine's airborne noise emissions, either with
the actual value of an individual machine or a value established on the basis of measurements made on
identical machines.
a) For machines with a defined workstation, measure and declare the following:

— the equivalent continuous A-weighted emission sound pressure level, L, at workstations, (corrected

e.g. in accordance with ISO 11204 using background noise correction K;, and environmental
correction K35 both expressed in A-weighted decibels), measured at the workstation where this
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exceeds an A-weighted value of 70 dB (it shall be indicated if the level does not exceed this value),
and in addition, if relevant,

— the impulsive noise, AL; (see ISO 11204), and, in addition, if necessary,

— the sound power level, Ly, in decibels, of the machine where L,5 exceeds an A-weighted value of

85 dB, or

in the case of a very large machine (size of measurement surface > 50 m2 [> 17 dB]), the A-weighted
emission sound pressure level, L ,, averaged over a measurement path at 1 m from the surface of
the machine and 1,6 m from the fﬁ)or, instead of L.

b) For machines where the workstation is undefined or cannot be defined, measure and| declare the

following:

the maximum emission sound pressure level, L,z 4. (corrected e.g. in aceordance with ISO 11204
by background noise correction K 5 and environmental correction K5,, bothiexpressed ip A-weighted
decibels), measured along a path at a distance of 1 m from the surface"ofthe machine|and a height
of 1,6 m from the floor, where this exceeds an A-weighted value of 70ydB (it shall be indicated if the
level does not exceed this value), and, in addition, if available,

the impulsive noise, AL; (see e.g. ISO 11204), and, in addition, ifnhecessary,
Ly, in decibels, where L 5, exceeds an A-weighted valte of 85 dB, or
in the case of a very large machine (size of measufement surface > 50 m2 > 17 dB), the A-weighted

emission sound pressure level, L ,, averaged qQver a measurement path at 1 m from the surface of
the machine and 1,6 m from the floor, instead of L ;5.

The manufacturer shall indicate the operating conditions of the machine during measurement as well as the

methpd or methods used for the measurement,
Exanpples of noise declarations are given.in-Annex I.

The heasurement and declaration of noise emission values shall be made according to Annex C.

5.2.5

5.2.5/1

Radiation

For light-marking purposes, only laser products of Class1, 2 or 3A, 3according to

IEC §0825-1:2005, shalbbe used. The operator shall not view directly with optical appliances ahy energized
fibre [end or conngctor end at a location with a hazard level of 3A. Reflecting surfaces should be avoided

within the laser light area.

5.2.5|2

Claugess and 6, respectively, of IEC 60825-1:2005.

Laser products shall be marked and all relevant information for the user given [according to

5.2.5.3

Written warnings as well as the relevant warning Tabel shall be indicated in the instructions (see

Clause 7 of this International Standard).
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5.2.6 Ergonomics

5.2.6.1

operator shall be reduced to a minimum, based on ergonomic principles (see Annex L).

In particular,

the design shall take into account and consider

operating height,

operator's posture and movement,

Under the intended conditions of use, the discomfort, fatigue and psychic stress faced by the

local lig
5.2.6.7)

ease of

without fhe need for strength, and

ATiNg of the working area, which shall be adequate and required It the general lighting
s insufficient,

reach of controls, which shall be appropriate to the machine operation and able to be ope

(see

rated

— design gnd arrangement of displays and signals, which shall be designed, selected and arrangeq in a
manner compatible with the characteristics of human perception.

NOTE Sg¢e Annex L for further information.

5.2.6.2 Btorage devices on working equipment are to be constructed, such that the stored object$ can

neither fall dpwn nor protrude into the operating area, nor otherwise present any danger.

5.2.6.3 he jet of air from pneumatic equipment (e.g. exhaust-air jet, directional air current for advancing

the fabric) shall be directed or diverted so that neither the operator nor persons at adjacent workplacels are

inconveniend

The cooling &ir from a motor shall not be directed onto the-operator or persons at adjacent workplaces.

5.2.6.4

slideable andl even. On seated work stations, the*knee actuator shall be adjustable for the operator. T
do not apply to knee actuators seldom operated or operated only in the case of disturbance]

requirementg

ed.

The treadle of the pedal shall be nop=slip. The operating surface of a knee actuator shall be

hese

5.2.6.5 For seated work stations, the)actuating means of the ON/OFF switch shall be mounted between
0,5 m and 1,p m above the servicing level.
5.2.6.6 For seated work stations, the knee-operated lever (e.g. for lifting the presser foot) shall haye an

upholstered

5.2.6.7
ISO 8995:19
lighting of th
of the positi

The general;lighting (e.g. lighting of indoor work systems) shall meet the requiremer

surface in the operating area.

B9, B.3..Jf this requirement cannot be met or if special operating conditions are required,
b sewing area may be necessary. The sewing lamp, if required, shall be operated indepenc
bn /0f \the device for switching “ON” and “OFF” the sewing unit or sewing system. Fg

ts of
local
ently
r the

installation o

a'sewing lamp, the corresponding requirements of IEC 60204-31 shall be met.

Parts that could dazzle the operator by reflecting light should be provided with a matt surface.
5.3 Specific requirements for particular types of industrial sewing machines

5.3.1 Button, buttonhole and programmable pattern sewing machines, bartacking machines

Needle breakage protection shields shall be used on industrial sewing machines where during sewing a
needle breakage can occur due to the specific kind of material sewn (e.g. the sewing of additional pieces such
as buttons, buckles, hooks, rings and other metallic or plastic pieces onto the fabric) and where needle
breakage may result in injuries. These machines are usually mechanical, cam-controlled machines such as
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button sewing machines, buttonhole sewing machines, programmable pattern sewing machines using
clamping systems and bartacking machines.

This requirement is considered to have been met when needle breakage protection shields as specified in
Annex D are used.

5.3.2 Quilting machines

5.3.2.1

General

The electrical equipment for quilting machines (sewing units and systems) shall be in accordance with

IEC

5.3.2

Mult

be sV

Any

the n

Thread cones shall be arranged on the thread stand in such a way-as to allow easy access and
the ©

reac

5.3.3

5.3.3
close

area

5.3.3

resp

5.3.3
acco

5.3.3

5.3.4
5.3.4
Anne
Anne

5.3.4.2

§0204-1.

2 Multi-needle machines (several needle bars)

itheedle machines shall be provided with a threading stop or maintenance stop.that allows th

itched off in case of needle or thread breakage or when adjustments are required.

dnintended start shall be prevented. This requirement is considered to_haye been met when,
ulti-needle machine, after each standstill, can be restarted only by agtuating the control devi

ones. This requirement is considered to have been met when, for example, the thread s

hed from the operator's area, or safe steps are provided at:the machine.

Bag closing sewing machines in the packaging-industry
1 These sewing machines are normally. mounted vertically, with the handwheel on tg

a bag [see Figure 7 a)], and not horizontally-as shown in Figure 1. On bag-closing sewing n
for feeding in the bags or sacks, except fer.the active operation area, shall be covered by gu

2 Bag-closing units and systems shall be in accordance with IEC 60204-31. Th

gctively, the emergency stop, shall ‘'each function as a Category 0 stop according to IEC 602§

3 The electrical equipment for handheld portable machines up to a weight of 10 k
dance with IEC 60745-1,

4 See 5.2.1.2 forthe corresponding requirements for cutter systems.

Embroidery machines
1 Qwing to the nature of the sewing process, a needle breakage protection shield (

x A)is' not required for embroidery machines.

e machine to
for example,
ce.

exchange of
tand can be

p in order to
hachines, the
ards.

e stop and,
4-1.

j shall be in

s defined in

x D), «a \protective device for needle thread take-up lever or a finger deflecting device (as defined in

for industrial sewing machines according to this International Standard and IEC 60204-31.

5.3.4.3

One-head embroidery machines are sewing units and shall conform with the safety requirements

Multihead embroidery machines are sewing systems and shall conform with the safety

requirements for industrial sewing machines according to this International Standard, and to IEC 60204-31

with
a)

b)

the following modified requirements.

Multihead embroidery machines shall be able to be switched on and off at a main operation panel.

Irrespective of the main operation panel, it is acceptable that a multihead embroidery machine be also
capable of being stopped by a separate switching device of Category 2 according to IEC 60204-1.
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¢) Multihead embroidery machines shall have an emergency stop according to IEC 60204-1. The
emergency stop shall function as a Category 0 or Category 1 stop.

5.3.5 Glove sewing machines

Owing to the nature of the sewing process, a finger deflecting device as specified in Annex A is not required
for glove sewing machines.

5.3.6 Sewing machines for shoe repair

Owing to the nature of the sewing process, a finger deflecting device as specified in Annex A is not required
for sewing n]achines for shoe repair. The requirements for the thread take-up lever are given in 5.2.1.7

5.3.7 Blindstitch sewing machines

Owing to thel nature of the sewing process, a finger deflecting device as specified in AnneX*A”is not reduired
for blindstitchh sewing machines.

5.3.8 Linkihg machines

Owing to thel nature of the sewing process, a finger deflecting device as specified in Annex A is not reduired
for linking machines.

6 Verification of safety requirements or measures

Verification ghall be carried out by the manufacturer. The marufacturer may subcontract this verification to a
third party, but the manufacturer shall remain the responsible’party.

The verificatipn of the safety requirements according, to.Clauses 5.2 and 5.3 shall be made in accordancg with
Table 1.
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Safety requirements
according to this
International Standard
(subclause)

Visual inspection

Verification methods

Functional testing

Measurement

Other International
Standards for reference

5211

5212

5213

52.14

5215

5216

5217

52.1.8

5219

5.2.1.10

5.2.1.11

x

5.21.12

XXX X|[X]X]|X|[X|[[X]X>X]X]X

5.2.1.13

5.2.21

IEC 60204-31

5224

5225

5226

5227

X | X | XAX| X[ X

5228

IEC 60204-31

5229

5.2.2.10

5.2.2.11

5.2.2.12

X[ X[ X]X

IEC 60204-31

5.2.2.13

ISO 13849-1

5.2.2.14

IEC 60204-31

5.2:2:15

IEC 60204-31

5.2.3

x

X | X | X

X[ X | X

524

N

5.2.5

x

IEC 60825-1

5.2.6

5.3.1

X | X | X |

5.3.21

X[ X[ X|X]X

IEC 60204-1
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Table 1 (continued)

Safety requirements
according to this

Verification methods

Other International

International Standard Visual inspection Functional testing Measurement Standards for reference
(subclause)

5.3.2.2 X
5.3.3.1 X
5.3.3.2 IEC 60204-31
5.3.3.3 X IEC 60745-1
5.3|13.4 X X
5.3/4.2 X IEC 60204-31
5.34.3 X X IEC,60204-1
5.3.6 X

7 Information on use and maintenance

7.1 General

This may be text, signs, signals, symbols or diagrams, used separately or in combination to cgnvey

information t

Information (
1ISO 12100-2

7.2 Marki
Sewing units
— name an

— mandatq

b the user of the machine.

n use of the machine is an integral part of the supply of the machine and shall comply wjith of
2003, Clause 6.

ng

and systems shall be marked legibly~and indelibly with the following minimum information:
d address of the manufacturer;

ry marking);

— designalion of series or type;

— serial ny
— year of ¢

For the mark

mber, if any;
onstruction;

ng of the electrical equipment, these shall be in accordance with IEC 60204-31.

Further markings should be in accordance, as far as possible, with the appropriate International Standards,
i.e. 1SO 7000, 1ISO 2972 and IEC 60417.

Furthermore, if the manufacturer constructs a machine intended for use in a potentially explosive atmosphere,
this shall be marked on the machine.

1) For sewing units and systems intended to be put on the market in the EEA, CE marking as defined in the European
applicable directives, e.g. machinery, low voltage, EMC.

26
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Warning of residual risk

Where risks remain despite all measures adopted, and where potential risks are not evident (e.g. electrical
enclosures, bleeding of a pneumatic circuit, hazard in an unseen area), the manufacturer shall provide
warnings.

Such warnings should include the use of readily understandable pictograms.

Warnings on the electrical equipment shall be in accordance with IEC 60204-31.

For further information on warnings of residual risks, see International Standards such as ISO 3864 and

ISO/IEC-Guide 51

7.4

7.4.1| General information

The

all difections required to ensure its safe and correct use.

a)

b)

c)

d)

e)

f)

)]
h)

Instructions

urpose for which the machine is intended shall be clearly defined in the instructions, which

It shall be stated in the instructions that the machine has been designed for

+— foreseeable use,

— use by trained operators or supervisors, and
4+ maintenance.

The instructions shall not compensate for-design deficiencies and shall include any d
diagrams relevant to safety.

The instructions shall be provided with.the machine as an integral part of the supply.

The instructions shall be in aecordance, in form and content, with ISO 12100-2:2003, 6.
6.5.2 b).

The requirements on technical documentation for the electrical equipment in IEC 60204-31 ¢
into consideration whenpreparing the instructions.

The instructions.shall repeat and explain all the information with which the machine is mar|
nd 7.3).

anagement and operators shall ensure that guards are in place and work properly.

Instructions concerning the periodic maintenance or test of the machine related to sa

shall contain

rawings and

b, except for

hall be taken

ed (see 7.2.

ety shall be

provided-if mecessary:

Noise declaration as specified in C.9 shall be included in the instructions and in t
documentation describing the machine (see Annex I):

— the noise declaration shall give the information obtained when using the noise test code
Annex C (see C.9).
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7.4.2 Particular information

In addition to the requirements of 7.4.1, the instructions shall, whenever possible and appropriate,

a)

b)

c)
d)

e)

f)

)]

h)

28

give an indication if none of the requirements on cutter systems will be met, and of the use of a warning

label,

give an indication if none of the requirements on the shuttle/hook/looper assembly will be met, and of the

use of a

warning label,

instruct the operator in how to thread the machine,

give han

give an
ON/OFH

— asq
— the
—  mai

in the c3
the motd

provide

periodicIIIy (to be fixed), and that the industrial sewing unit or system may never be operated wit

cooling
provide

local ligh
easily di

give an
label, an

give an

dling instructions for avoiding the overturning or falling back (tilting) of the machine,

indication of the need to always switch off an industrial sewing machine (e.g. by -actuatin
switch or by disconnecting the plug from the supply) when

wing tool exchange and adjustment occurs,
workplace is left unattended, or
ntenance work has to be performed, and

se of mechanically-actuated clutch motors, give an indicatioh of the need to wait for stands
r1

advice that the sieve of the air cooling supply at‘the sewing machine drive is to be cle

penings blocked,

g the

till of

aned
N any

g warning that an industrial sewing unit*or’sewing system must always be unplugged frofn the

ting of the sewing area before relamping; the marking of maximum rated input of a lamp sh
scernible while the lamp is being replaced, indicated on or near the lamp socket by

Lamp max ... W,
\ =l
> - or
PN\
maximum ... W,

ndication_ifinene of the requirements for hot surfaces will be met, and of the use of a w3
d

ndication if machines are equipped with laser products (see 5.2.5), and of the use of a wg

all be

rning

rning

label,

give ani

ndication of the fact if the cutter opening width exceeds 8 mm (see 5.2.1.2),

give information on the correct use of hazardous feeding elements (see 5.2.1.3).
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A.1.1 The sewing thread shall be able to be threaded into the eye of the needle without difficulty.

A.1.3 The device shall be constructed so that free sight to the point of stitching is possible
dazzle the operator by reflecting light.

A.1.3 The finger deflecting device shall be an integral part of the sewing togl-(e.g. presse

clam

A.2

Construction of a finger deflecting device for the presser foot of a‘lock stitch machine as shown

shall
a)

b)

c)

d)

ISO 10821:2005(E)

Annex A
(normative)

Finger deflecting device

General construction principles

). If the finger deflecting device is detachable, then the disassembling shallonly be possible

Presser foot for lock stitch sewing machines

be in accordance with the following requirements.
The minimum height shall be 10 mm, measured from(the bottom side of the presser foot.

Dpenings inside the device shall have a diameter not exceeding 9 mm. Slitted openings
shall not be wider than 7 mm.

The vertical distance between the needle-point at the needle in the threading or stopping po
effective upper edge of the device while the presser foot is resting on the sewing plane (e.g.
shall not exceed 4 mm.

The device shall be constricted and fastened so that it can remain active while being acts
florce of 20 N.

Dimension

Bnd no parts

 foot, collar,
using tools.

in Figure A.1

pf any length

ition and the
heedle plate)

d upon by a

5 in millimetres

=10

Figure A.1 — Finger deflecting device for lock stitch presser foot
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A.3 Construction principle of other presser feet

The construction shall meet the requirements of Clause A.2 in an appropriate manner.

A.4 Examples

Examples of various finger deflecting devices (see A.1, A.2 and A.3) are shown in Figure A.2.

30 © 1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=de712d0fe0f5025099b850dd5de369a0

ISO 10821:2005(E)

Figure A.2 — Examples of finger deflecting devices
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Annex B
(normative)

Warning of residual risk

B.1 Warning sign — Form A

This warning sign (see Figure B.1) shall be durably affixed and shall not fade. Shape, configuration and
colouring shall be in accordance with ISO 3864. The required dimensions of the warning sign are: ;=19 mm,
20 mm, 25 mjm, 31,5 mm or 50 mm.

Ly

1 background colour: yellow
2 triangularpand: black
3 graphic symbol: black
[, seeB.1

Figure B.1 — Caution: risk of hand injury

B.2 Written warning

The written warning shall be as follows.

CAUTION — Do not operate without finger guard and safety devices. Before threading, changing
bobbin and needle, cleaning, etc., switch off main switch.

The text shall be of a size of no less than 2 mm for capital, and 1,4 mm for lower-case, letters.

For the translation of this written warning into a number of other languages, see Annex K.

B.3 Warning sign, Form B

The text of this warning shall be as shown in Figure B.2, configured with the other elements as shown in
Figure B.3.
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CAUTION
Do not operate without finger guard and safety devices.

Before threading, changing bobbin and needle, cleaning etc., switch
off main switch.

Figure B.2 — Caution: residual risk

Dimensions in millimetres

lg

ly

Ly

The [ettering size selected ~should make full use of areas 1 and 2. Warning sign, Form B, shall have the
dimepsions given in the-following table:

loxl3 |ka | 5 | 6 | 7 | 18 | 9 | 10| M1 | l2 | 43 | la | s | I r
40 x 64 17 4 5 8 3 54 5 22 38 13 09 | 1,6 16 1,6
52.x 84 25 4 8 8 3 74 5 34 54 15 09 | 16 20 1,6

Key

1 areal

2 area?2

3 warning sign (see Figure B.1)

4 warning sign (see ISO 3864-2:2004, Figure A.5)

]

Text according to Clause B.2, in black, or same text in another language (see Annex K).
Border, black.

o

Figure B.3 — Configuration of warning sign — Form B
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B.4 Warning sign — Form C

A warning sign independent of any text may be considered for the machine (see Figure B.4). Nevertheless,
the written warning according to Figure B.2 shall always be incorporated in the instructions (see Clause 7).

QleE

Figure B.4 — Example-of warning sign — Form C
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Annex C
(normative)

Noise test code

C.1 Scope

This hoise test code specifies all the information necessary for carrying out efficiently and unden|standardized
condftions the determination, reporting, declaration and verification of the noise emission~characteristics of
sewimg machines, units and systems.

Nois¢ emission characteristics include emission sound pressure levels at workstations and the pound power
level|{ The determination of these quantities is necessary for:

— 1nanufacturers for declaring the noise emitted,
— ¢omparing the noise emitted by machines in the family concerned,
— purposes of noise control at the source at the design stage,

— Isers, as a tool for planning building acoustics and organizational measures, and for evaluating the noise
xposure of operators in workshops where such maghines are used.

The [use of this noise test code ensures repraducibility of the determination of the no|se emission
characteristics within specified limits determined by the Grade of accuracy of the basic noise measurement
methpd used. Noise measurement methods allewed by this International Standard are Grade 2 (engineering)
and Grade 3 (survey) methods.

For tihe majority of the sewing units and‘systems covered by this International Standard (machings covered by
C.6.2), a simple and practical standard operating condition is defined to measure noise emissipn. For units
and gystems for which no standard operating condition can be defined (machines covered by C.§.3), practice-
orienfed and reproducible opefating conditions for noise measurement are left to the choice of thg user.

In addition, operating parameters and other key factors which, according to experience, have|an effect on
noisg emission are listed)as examples without, however, having claim to completeness.

C.2 [General

C.2.1 Object to be measured

The object to be measured is the sewing unit or system with all functionally arranged components required for
the application and function of the machine, including additional devices and safety devices as stated by the
manufacturer in the instructions.

C.2.2 Methods for determining emission sound pressure levels

Methods for the determination of emission sound pressure levels at work stations and other specified
positions are given in the following International Standards.

— IS0 11200 gives guidelines for the use of basic standards for the determination of emission sound
pressure levels at the machinery work station.
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work sta

station.

machine

by using

ISO 11201 gives an engineering method for measuring emission sound pressure levels at the machinery

tion.

ISO 11202 gives a survey method for measuring emission sound pressure levels at the machinery work

ISO 11203 gives an alternative method for determining the emission sound pressure levels at the

ry work station from the sound power level.

ISO 11204 gives a method for measuring emission sound pressure levels at the machinery work station

environmental corrections.

Cc.2.3 MetlJods for determining sound power levels

Methods for

ISO 374
of mach

ISO 374
measure

ISO 961
sound in

Statistical m
International

— IS0 757
NOTE Es
International

ISO 9614-2 in
measurement
ISO 11204 arg
indicator Ko,
at the work st
ISO 3746 are]
environmental
according to 14
method. Esse
discrete pointg

he determination of sound power levels are given in the following International Standafds.

D gives guidance for the choice of the method to be used for determining the(sound power levels
nery.

1 to ISO 3747 gives methods for determining machinery sound power levels from sound pregsure
ments.

1-1 and ISO 9614-2 give methods for determining the sound/power levels of machinery| from
tensity measurements.

bthods for determining and verifying stated noise emission values are given in the follpwing
Standards.

1-1 10 ISO 7574-4 and ISO 4871.

sential common terms for the application of‘\the basic procedures are defined in the above mentioned
Btandards (see Clause 3). Terms related*to sound intensity methods according to 1SO 9614-1 and
Clude accuracy Grade, sound pressuré level, sound power level, sound intensity level, noise spectrum and

surface. Other essential terms for the application of the International Standards on acoustics ISO 11200 to
e A-weighted equivalent continugus.sound pressure level, background noise correction Ky, environmental
ocal environmental correction(K3a, microphone position, impulsive noise and emission sound pressurg level
btion. Essential terms for the application of the engineering or survey methods according to 1ISO 3744 and
free field conditions over a reflecting plane, reference box, measurement distance, test surface area|level,
correction, surface sound pressure level. Essential terms for the application of the reverberation njethod
bO 3741, ISO 3743(and ISO 3747 are: reverberation field, reverberation time, direct method and compprison
ntial terms for the, application of the sound intensity method according to 1ISO 9614-1 and 1SO 9614-R are:
, intensity probe and scanning method.

C.2.4 Measuring method and equipment

For noise mgasurements according to this International Standard, the user has the possibility of applying the

basic method that comes closest to the prevalent environmental conditions, choosing among the methods
specified in ISO 11201 to ISO 11204, ISO 3741 to ISO 3747, ISO 9614-1 or ISO 9614-2.

Requirements for measuring equipment, data on the accuracy of the method and the uncertainty of the
measurement results are to be found in ISO 3740 to ISO 3747, 1SO 11200 to 1SO 11204, ISO 9614-1 or

ISO 9614-2.

36

© I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=de712d0fe0f5025099b850dd5de369a0

ISO 10821:2005(E)

C.3 Determination of A-weighted emission sound pressure level at operator position

C.3.1 Basic standards

The determination of the A-weighted emission sound pressure level at the operator position shall be carried
out using one of the following basic standards:

— 1SO 11201 (Grade 2),

— IS0 11202 (Grade 3), or

— IS0 11204 (Grade 2 or Grade 3).

Whenmever practical, a method with Grade 2 of accuracy shall be used. Reasons for ‘choosin

meth
prefe

NOTE
practi

C.3.

bd shall be recorded and reported. Whenever the sound power level is avajlable, 1SO
rred method.

ISO 11200 describes the basic standards and gives guidance to the choice of the one bes
Cal situation encountered.

P Measurement position

The measurement position is the position of the operator's ear. It is’defined as follows.

The microphone shall be located at a point defined in a machine-related X, Y, Z co-ordinates syst

The ¢rigin of the co-ordinates system lies in the sewing plane at the needle penetrating point ang
ble needle machines, in the centre. On machipes with a movable needle bar guiding frame, the mean

multi
posit

on of the frame shall be chosen. On blindstiich machines, the centre between the per

leaving points of the needle shall be chosen.

The !
need

The
Figun

The
ordin

If the
micrd

Meagq
Spec

V-axis is perpendicular to the sewing-plane, pointing towards the area from which the pene
e occurs. See Figures C.1 and C.2,

X- and Y-axes are in thessewing plane with the X-axis pointing against the feeding d
es C.1 and C.2.

microphone shall be positioned at this measurement point and directed towards the orig
ptes.

g a Grade 3
11204 is the

suited to the

Bm.
, on two and

etrating and

tration of the

rection. See

n of the co-

measurement™ point actually chosen differs from the basic measurement point defined above, the

phone pesition used and the reasons for this deviation shall be recorded and reported.

urements shall be carried out with the operator present. The microphone shall be he
fications given in the basic standard used regarding the position of a seated operator and

ad-mounted.
he mounting

of th

© IS0

3 . baall £o11 a Tl + HH £ Ll 4 H 1N $ 4 4l L]' d th
TICTUPTIUTTCS STTIali Ve TUNOWC U TTTC PITUIST PUSTUUTT UT TS UPTT AlUT Wit TeopPT Ll tUuTIc TiTatl Ine an e

microphone arrangement shall be recorded and reported.
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a) Flatbef sewing machine b) Flatbed sewing machine (feeding c) Feed-on-the-arm sewing maghine
(feeding dirgction perpendicular  direction parallel to sewing machine
to sewirlg machine axis) axis)

I

f)~" Cup feed sewing machine g) Bag-closing sewing machine

Key

1 sewing machine axis
2 sewing plane

3 feeding direction

Figure C.1 — Arrangement of co-ordinates system for different types of machines
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The workstation is defined as the point with the following co-ordinates:
X =400 mm, Y=0mm, Z =300 mm (see Figure C.2).

Dimensions in millimetres

5 1 Z 1

Yain:
3

z T

300

400

Key
1 njicrophone (Mp)

Figure C.2 — Measurement point (Mp)

C.4 [Determination of A-weighted sound power level

C.4.1 Basic standards

The gletermination of the A-weighted sound power level shall be carried out using one of the fojlowing basic
standards:

— IS0 3741 (Grade 1),
— IS0 3743-1 (Grade 2);
— SO 3744 (Grade-2),
— SO 3745%(Grade 1),

— [ISO3746 (Grade 3),

— 190 5747 (Grade Z or Grade 3),
— 1SO 9614-1 (Grade 1, 2 or 3),
— 180 9614-2 (Grade 2 or 3).

The preferred method is ISO 3744.

Whenever practical, a method of Grade 2 of accuracy shall be used. The reasons for choosing a Grade 3
method shall be recorded and reported.
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C.4.2 Specific requirements when using ISO 3744, ISO 3746 or ISO 9614

When 1SO 3744, ISO 3746 or ISO 9614 is used, the measurement surface shall be a parallelepiped. The
measurement distance shall be more than 0,5 m. The preferred measurement distance is 1 m.

The reference box is shown in Figure C.3. In the horizontal plane, the reference box is formed by the greatest
length and width L, and L, of the machine (sewing unit or system without stand or table top). The reference
box height Ly is defined by the machine height. For height-adjustable machines, L; shall be that
corresponding to the majority of applications; the value chosen for the test shall be recorded and reported.
The dimensions of the reference box are independent of the dimensions of the table top.

C.4.3 Setti
The referenc

The machinsg

C.4.4 Refe

C.4.4.1 Ingtructions when measuring sound power

When apply
1ISO 9614-2

the measure
measuremer

C.4.4.2 Ingtructions for the use of the reverberation method

When using
ISO 3741, IS

main shafts are positioned eccentrically, and not parallel to the axes of the test lab.

hg up the machine
e plane for setting up the sewing unit and system with its stand is the measuring lab floor.

shall be set up such that it is “structure-borne noise isolated”.

rence box, measurement surface, distance and points

ng 1SO 3744 or ISO 3746 (sound power using sound pressure method), or 1SO 9614
sound power using intensity method) the reference box, thé.shape of the measurement su
ment distance between this surface and the reference bax; and the measurement points o
t surface are all defined.

the reverberation method, the arrangement\of the microphones shall be defined accordi
O 3743-1 or ISO 3747. The machinery to, i investigated shall be set up in the test lab so th

L1 or
face,
n the

ng to
bt the
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L, d|mension of sewing head
L, d|mension of sewing head
L, hpight of sewing unit
rg¢ference box

2 table top

Figure C.3 — Reference box

C.5 |Mounting conditions
The machine shall be\mounted as indicated by the manufacturer in the instructions manual. I particular, if

elastic mounts aré-récommended by the manufacturer, these shall be implemented. The technical and
dimepsional characteristics of these mounts shall be recorded.

C.6 (Qperating conditions

C.6.1 Common requirements

Since the noise emission of machines depends considerably on the current operating condition and since
various operating parameters can be set within a wide range, it is important that the operating conditions
during noise measurement be defined in a practice-oriented but precise way.

Sewing machine needles and sewing threads are not part of the object to be measured, particularly,
because — as shown by experience — these elements have no noticeable influence on the noise emission of
machines with needles up to approximately 1,8 mm needle shank diameter. However, sewing material shall
be used.
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After warming up the sewing machine, measurements shall be taken at an operating temperature as constant

as possible.
If a work cycl

NOTE

e is specified in the instructions of the manufacturer, it shall be followed.

The main factors influencing the noise emission of sewing machines are stitch number, stitch length, sewing

material, presser foot pressure, bottom and top feed stroke, knife stroke on trimming devices, gear drives, timing belt and
V-belt drives, non-uniform transmission drives (such as cam gear drive and linkages), mechanical positioning devices,
pneumatic adjusting devices and the mounting of the synchronizer.

C.6.2 Standard operating condition (CA machines)

C.6.2.1 GeIneraI

Noise emiss
constant spe
assumed. TH
leaving the ¢

Stationary s¢
emission beq

During noise
function of t
operation pa

If the varioug
essential wit
operating co

When the m
different, no
recorded and
emission ang

When the oq
according to

On machine
requirementg
standard opq
conditions sh

on from sewing units or systems shall be measured in a fixed operating condition, i.e.

e measuring period consequently starts after reaching the constant condition\and ends pr
bnstant condition.

und radiation is achieved after a relatively short transient time. The\time after which the
omes stationary can easily be determined by noise level measurements.

he sewing unit or system according to the operating .instructions of the manufacturer
ameters to be set, including the sewing material to be used; are specified below.

drives or devices exclude themselves from being $€tinto operation simultaneously even th
h regard to noise emission, it is necessary to take separate noise measurements for the va
nditions that basically differ one from the other,

easurement results for operating conditions that exclude themselves one from the othe

se emission values and the pertinept:data on the operating conditions may be detern
reported for all operating conditions.:.However, the operating condition yielding the highest
the corresponding noise emissionwalues shall at least be reported.

erating conditions have been“clearly defined to correspond to the standard operating con
this International Standard, reference to ISO 10821 is sufficient.

5 with manual guiding of the sewing material, the standard operating condition include
of C.6.2.2. For.machines where the sewing material is not guided manually or for whic
rating conditien.is not applicable, the specifications of C.6.3 relating to non-standard ope

all be followed.

at a

ed. With the sewing unit or system in this condition, a stationary sound pressure level can be

jor to

hoise

measurement, all drives and devices shall be in operation as. necessary for the application and

The

ough
rious

r are
ined,
hoise

dition

5 the
h the
ating

C.6.2.2 Additionalrequirements for machines where the sewing material is guided manually
C.6.2.21 eneral
Manual guiding of the sewing material includes direct and indirect guiding.

NOTE To guide the sewing material means to determine the direction of the sewing material feed.

In general, the standard operating condition applies to machines covered by ISO 7115. For automated units
and sewing units, the non-standard operating condition of C.6.3 applies.

For the standard operating condition and according to experience, noise emission comes close to that during
actual sewing, without exceeding it.

In practice, the sewing process on machines with manually guided sewing material consists of short sewing
cycles and interim breaks in which the operator repositions the sewing material, grasps again for further
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guiding, and reaches for, or stacks workpieces. During sewing, the operator shall control the speed according
to his/her individual method.

In general, the sewing process is performed inconstantly and depends on the actual sewing operation. Thus,
the mode of machine operation varies, with short but different sewing and break intervals. Even though only
for short periods, the machine will run up to the maximum possible speed for the given application.

Measurement of noise emission requires a constant operating condition (standard operating condition) which
is independent of the actual sewing operation and of the individual operating mode. The standard operating
condition shall be that which comes closest to the actual operating condition.

C.6.2:2.Z Machine settings

In orgler that the standard operating condition conform to the preceding requirement, the\following machine
settings shall be used.

a) etting of the operating speed (stitches per minute) which is specified by the manufacturer|for all of the
ossible operating parameters (i.e. stitch length, stitch bight, presser foot pressure, upper| feed stroke,
tc.) for the majority of the applications;

b) $etting of 80 + 5 % of the maximum admissible settings as specified-by the manufacturer:

— setting of stitch length and all adjustable feed mechanisms;
+ setting of strokes at all adjustable feed mechanismsand additional devices (cutting devjces), and on
alternating upper feed mechanisms, equal strokessettings for both presser feet, provided these are
adjustable in relation to one another;

+ relative motion between feed elements at-differential feed mechanisms provided they afre adjustable
in relation to each other;

+— stitch bights and total stitch bights{provided they are adjustable in relation to each other

c) $etting of the presser foot force that is optimum for the function of the machine (this calls fpr setting the
minimum presser foot force that\allows constant feed of the sewing material).

d) $etting of the feeding direction that is mostly required by the application.
C.6.2.2.3 Sewing material

The gewing material-to be used shall be a woven fabric with a density of 250 g/m2, with the matefial width of a
maximum of 100'\mm, formed as an endless tape.

Depgndingion the maximum admissible needle shank diameter the number of sewing material plies shall be
as follows:

a) two plies at a needle shank diameter up to and including 0,9 mm (metric size designation Nm 90,
according to 1ISO 8239);

b) three plies at a needle shank diameter above 0,9 mm up to and including 1,3 mm (above Nm 90 to
Nm 130, according to ISO 8239);

c) four plies at a needle shank diameter above 1,3 mm up to and including 1,8 mm (above Nm 130 to
Nm 180, according to ISO 8239);

d) if the needle shank diameter exceeds 1,8 mm of kind of sewing material and the number of plies shall be

determined, recorded and reported with an indication of the density of the sewing material. This shall also
be done if, due to the application or agreement, another sewing material is used.

© IS0 2005 — Al rights reserved 43


https://standardsiso.com/api/?name=de712d0fe0f5025099b850dd5de369a0

ISO 10821:2005(E)

C.6.2.2.4 Additional devices

Additional devices operating synchronously to the speed during sewing shall be in operating mode.

In addition, continuously operating cutting devices separately driven during sewing shall be in operating mode.

C.6.2.2.5 Measurement duration

The duration of each measurement at a microphone position shall be in accordance with the basic standards

used.

If several m¢asurements are required, for example, repetition of measurement or when the sound pre

level has to
successively|
minimum sta|

e determined successively at various measurement points or if measurements have to be
at various narrow-band sources, a standstill time shall follow each measurement-~action
hdstill time shall be 5 s.

C.6.3 Non-standard operating condition (CB machines)

C.6.3.1

If it is not po
operating co
following req

In general,
sewing prog
application),

In most case
direction, or
seamers, bg
provided the

In contrast tq
process the

workpiece (re¢
belonging to
are synchro
workpieces 3
sewing proc
automatically

When descri

General

5sible or impractical to define a standard operating condition in-aceordance with C.6.2, the
Lirements. The conditions retained shall be recorded and reported in detail.

B machines with automatic workpiece guiding, includingmachines that automatically perfq
ram, stitch pattern or sequence of stitches (including additional functions required b
prior or subsequent to, or during, the actual sewing, according to a controlled machine cycle

5, these machines include devices for controlling the workpiece feed according to the amour
needle movement, or both. In particular)they are sewing units and systems such as

are comparable in function with the.other machines just mentioned.

vorkpiece is moved or guided during standstill without manual help. The feeding movement
blative movement between workpiece and sewing needle) is performed either by a control d
the machine or by an-external device (e.g. robots or similar handling devices) which, how
nized with the controlled machine cycle. On such machines, the loading and unloadi
nd other parts, the positioning of workpieces (e.g. in positioning devices) and the starting

bss, either manually or by handling devices that belong to the machine or are extern
performed,

bing such™a non-standard operating condition, it is useful to refer to this International Sta

and, in additjon, to’state the divergent or supplementary operating conditions. In other cases, the ope

conditions sH

altbe recorded and reported in detail.

Esure
made
The

n the

nditions under which the measurements are taken may be chosen by the user to fulfjl the

m a
the

t and
short

r tackers, buttonhole sewers and buttoh sewers. Also included are embroidery machines,

the machines according to C6.2, most of these machines operate such that during the s¢wing

Df the
evice
ever,
ng of
pf the
al, is

ndard
ating

C.6.3.2 Operating conditions

C.6.3.21

General

For machines with an automatic workpiece guiding mostly operated in cycles, no standard operating condition

can normally

be defined, because of the following:

a) speeds that vary during the sewing process and which are normally determined by the controlled machine
cycle (e.g. reduced speeds at the start and at the end of the sewing operation for latch tacking the thread
chain, for trimming the upper and lower threads, for cutting the buttonhole during buttonhole sewing);
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b) Additional devices which, for example, are in use only prior or subsequent to the actual sewing (e.g. as
separators, stackers or feed-in devices for parts to be attached), or which, in the case of overlapping
operations, are only part time in parallel to the sewing operation (e.g. folding devices on pocket setters).

Therefore, operating conditions have to be chosen which correspond to both the actual conditions and the
majority of the applications. In the case of sewing systems, this covers all necessary application-related
machines, auxiliary devices and, if appropriate, handling devices. If the machines are not operated in cycles or
if the sewing cycle (running time and break time) includes varying break durations, a characteristic sewing
process can be defined as the operating condition for the noise measurement, to be repeated, if necessary,

according to the required measurement duration.

C.6.

Provi
C.6.2
chos
defin
docu

For s
exter]

appli

If se

For tle non-standard operating conditions, the following settings shall be made at the machine or|

ded operating parameters can be adjusted and reasonably chosen, the setting conditions
are applicable. If additional settings or those deviating from C.6.2 are required;’such settin
bn in relation to the majority of the applications. If for these applications, the'setting conditio
bd in the manufacturer's instructions (operator's manual), recording (and making refer
ment is sufficient; otherwise the operating conditions shall be described in detail.

ewing units and systems, the number of possible settings can{ of course, be very high. T
t of documentation in these cases, it is sufficient to record. and report the description
Cation by indicating the settings in place of describing the opefation conditions.

bm patterns (e.g. bar pattern, embroidery pattern with number of stitches, stitch lengt

machines.

according to
gs should be
ns are clearly
ence to that

o restrict the
bf the actual

n) are freely

progrfammable, or stored in exchangeable CD ROMSs, ar{reely selected, the production of the s¢wing pattern

durin
stitch
allow

j noise measurement should include all possible“feeding directions, stitch length and
es sufficient for the duration of measurement aecording to practice. The permissible sewing
sewing to be carried out, at least in the mostimportant areas (corners, centre), at an identic

B number of
area should
bl speed.

The gewing program used for the measuremeénts shall be recorded and reported.

C.6.3.2.3 Sewing material

sible, the sewing material shall be used in accordance with C.6.2; if not, the material sewn in the majority
applications shall be uséd;

If pog
of the

Fors
used

ewing units and systems that normally require pre-cut pieces during sewing, any material pr¢sent may be
for the operation during measurement.

If seywing materialidifferent from that according to C.6.2 is used, this shall be recorded and
indicating the density in grams per square metre.

reported by

C.6.3.2.4\ ‘Auxiliary devices

Auxiliary devices directly or indirectly operated on, or by, the machine shall be in operation during the
measurement.

If basically different operating conditions are possible (see also C.6.2) because of the use of different auxiliary
devices, depending on the application, such operating conditions shall be measured separately and, at least
the highest noise emission values shall be recorded and reported.

This applies in particular to sewing systems, but the same procedure also applies to individual machines
within a sewing system with respect to operation and standstill.
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C.6.3.2.5 Measurement procedure

In general, machines with non-constant operation also generate non-constant sound pressure levels; special
attention shall be paid to the impulsive noise (follow the basic standards used).

Since with the non-constant operation of a machine, the sound pressure level considerably varies not only
within one sewing cycle (running time and break time), but also from cycle to cycle, the noise measurement
should be taken over several cycles. At short cycles (< 1 min) at least three cycles shall be measured; at long
cycles one cycle is sufficient. The ratio between running time and break time shall be considered. If the
relation is > 9, the standstill portion can be neglected.

C.7 Information to be recorded

The informat]on to be recorded is that required by the basic standard or standards used and by ithis’annexk.

C.8 Information to be reported
The informat]on to be reported is that required by the basic standard or standardswsed and by this annex.

The test rep@rt shall contain precise data on the construction of the object'rmeasured. Indicating the maghine
type stated bly the manufacturer is sufficient, provided the full description©f the object measured is given.

When reporting, the identification of the noise measurements shall bé.done using the following code:

Noise meaqurement ISO108£1 - CX -— MX - G_Rl - MX - QRX

I T

Designation
ISO-standafd number
Section number of this annex
Basic ISO standard for sound pressure level
at operator position

Accuracy grade
Basic ISO standard for sound power evef —————————-——-——-———H—H—(—“—————
Accuracy gfade————Hm——H—“"—"F7"3-——""""""""""""" """ """ ———————————— =

where
CX is either CA (See C.6.2) or CB (see C.6.3);

MX is thg reference number of the basic standard used and GRX the corresponding grade of accuragy.

EXAMPLE “ISO 10821 — C.6.2 — ISO 11204 — GR 2 — ISO 9614-2 — GR 2” means that noise emission determination
has been carried out according to this standard, with the standard operating condition specified in C.6.2, using ISO 11204
(which provided Grade 2 data) for determining the emission sound pressure level at the operator position and ISO 9614-2
(which provided Grade 2 data) for the determination of the sound power level.

C.9 Noise declaration

The noise emission value given shall be either the dual number declaration (the measured value and the
associated uncertainty) or the single number declaration (the sum of the measured value and the associated
uncertainty). It is recommended that the dual number declaration be chosen.

EXAMPLE Lya=79,5dB; K,p = 2,5 dB (uncertainty) or L5 = 82 dB (includes uncertainty of K, = 2,5 dB).
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noise declaration shall give

the A-weighted emission sound pressure level at the operator position where this exceeds 70 dB, or,

where this level does not exceed 70 dB, this fact shall be indicated, and

the A-weighted sound power level where the measured value of the A-weighted emission sound pressure

level at the operator position exceeds 85 dB.

designation code according to C.8 shall be used.

The noise declaration shall give details of the operating conditions used during noise emission measurement.

The

verifi

NOTH
partic
value
for bag
manu

NOT

determination is the combination of the uncertainty of the measurement method used (see NOTE 1) and of

unce
meth

order

who

Addi

be ¢

dete
and

c.9.

Verifi
statis

For
requ

noise declaration shall be made in such a manner that, in case of verification, declared’.v.
bd according to ISO 4871. In case of verification:

mounting and operating conditions to be used shall be the same as thdse used fi
determination of the declared values;

@ measurement method with the same grade of accuracy as that used_faor _the initial determ
dleclared values, shall be used.

1 When a unit declaration is made by the manufacturer (i.e. déeclared values have been ok
Lilar machine for which the declaration is made), the uncertainty is that of the measurement method us
of this uncertainty is indicated in the basic standard or standards used. A recommended value for the]
th the A-weighted emission sound pressure level at work stationand the A-weighted sound power lev
facturer can use a lower value of this uncertainty if he has techiical evidence that such a lower value is
B2 When the declaration is made by a manufacturer for a batch of machines, the total unc
r
q

ainty (i.e. variation of noise emission from one machine to another in the same production). ISQ
d for determining the production uncertainty and indicates how to combine the two components of theg
to obtain the total uncertainty. It also suggests-values of the total uncertainty that can be used by 3§
lacks experience with noise emission determination and available noise emission data.
fonal noise emission quantities such’as sound power levels in octave bands and impulsiven
ven in the noise declarationj\ provided the basic standard(s) used allow(s) such qual
mined. In this case, care shall*be taken to avoid confusion between these additional noise €
he declared noise emissionyvalues.

1
t

General verification requirements

cation of the noise data for sewing units or systems in this International Standard is b
tical procedures according to ISO 7574-2 for single machines and ISO 7574-4 for batches of

batches of machines, the verification shall comply with the random test measure and
irements:

blues can be

pr the initial

nation of the

tained on the
ed. A maximal
uncertainty K,
B, is 2,5dB. A
correct.

prtainty of the
the production
4871 gives a
uncertainty in
manufacturer

Ess may also
htities to be
mission data

ased on the
machines.

the following

noise measurements according to this International Standard and the declaration by the manufacturer

(see Annex |);
a sample size of n = 3;

a reference standard deviation, oy, according to ISO 7574-2 and ISO 7574-4, and the m
declaration for the specified machine batch.

anufacturer's

For single machines, verification shall be made according to this International Standard and the

man

ufacturer's declaration (see Annex I).
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C.9.2 Declared value for noise emission for batches of machines

The method of determining the declared value, L, for noise emission for batches of machines for a specific
acceptance probability selected by the manufacturer, and depending on the reference standard deviation as
well as the actual total standard deviation, shall be in accordance with ISO 7574-4.

If the manufacturer accepts a risk of rejection of 5 % (i.e. with the desire for a probability of acceptance, P, of
95 %), the resulting equation is

N
1
Le=ptldayopy=0o,p=—=21;
N i=1
where
L. is the declared value for noise emission;

4 is thle mean value of the batch;

oy s the specified reference standard deviation;
oy is the actual total standard deviation;

L; is thle measured values in the batch;

N s the size of the batch.

If g; is unknown, gy, can be estimated to 2,5 dB for a Grade 2.measurement method.

A verificatior] is considered to have been successful,ifythe declared value for noise emission L, meefs the
following condition:

n

Le > L 10,5640y, r-1s L,
nj=

where

oy s tte specified reference standard deviation;

L s tHe arithmetic mean of the values in the sample;

Lj are the~values of the sample measured when verifying;

n is the fixed sample size (n = 3).

C.9.3 Declared value for noise emission for single machines

The method of determining the declared noise emission value L, for a single machine for a specific
acceptance probability selected by the manufacturer, and depending on the reference standard deviation as
well as the actual total standard deviation, shall be in accordance with ISO 7574-2.

If the probability of acceptance is 95 %, L shall be defined as follows:
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Lo>L +K

where

*

L is the measured value for the individual machine (the level obtained by the manufacturer when using
this Annex);

K is the value chosen to account for the random measurement errors occurring under reproducibility
conditions (an appropriate value may be estimated to 2,5 dB for a Grade 2 measurement method).

A verification-is considered to have been successful if ,C is-not below the value obtained in the verification.
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Annex D
(normative)

Needle breakage protection shield

The needle breakage protection shield shall be designed and fitted such as to prevent injuries, especially eye
injuries, caused by the ejection of parts, e.g. splintered or broken sewing machine needles.

This requirelhent may be met by a sufficiently large, robust transparent shield in front of the needle gnd in
view of the operator, which shall not hinder threading, changing needles and handling of workpieces.

Suitable constructions are the
— fixed neg¢dle breakage protection shield, of which an example is shown in Figure D.1; and

— movablg needle breakage protection shield, which is coupled or interlocked with-the sewing procesq (e.g.
sewing fnachine drive).

Figure D.1 — Fixed version — Example
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Annex E
(normative)

Belt guard at sewing machine drive (motor)

The following requirements are applicable to the belt guard at the sewing machine drive, which is normally
mounted below the sewing machine table.

a) The belt guard, Version A or B, shall be part of the sewing machine drive (with or without posjtion device).

b) If the sewing machine drive is fitted in a different manner to the industrial sewing unit) then further safety
easures shall be taken into consideration.

The belt guard shall have a belt dropping prevent device as shown in Figures E)1"and E.2, pfovided that it

c)
ip used with tiltable sewing machines.

d) The belt guard shall allow the operation of grooved pulleys, as specified’in Annex F, in both| directions of

fotation.

e) The belt dropping prevention device shall be efficient at the /matching sizes of grooved pulldys according
o Tables F.1 and F.2 of Annex F.

f)  The pulley shall be covered from all sides except for th€;openings for the running belt.
Dimensiong in millimetres
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Key
1  belt dropping prevent device (see detail, Figure E.2)

2 covering curve of inside of belt guard

@  Within this circle, the belt take-up point at the grooved pulley shall be secured.

Figure E.1 — Example of belt guard (motor)
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Dimensions in millimetres

Figure E.2 — Detail showing belt dropping prevent device
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Annex F
(informative)

Safe fastening of belt pulley at drive shaft of clutch or positioning drives

F.1 General

F.1.1] Because of frequent motor actuation, a taper fit is recommended for safe fastening of the|belt pulley at
the dfive shaft.

F.1.2] For construction of the conical shaft end with external metric ISO thread for fastening apd pulling-off
equigment (see F.1.3):

— thefit of Form A, B and C grooved pulleys according to Clause F.2. should be possible;

— the conical shaft end should have an external metric ISO thread for fastening and pulling-offf equipments,
Form B, grooved pulleys (see Figure F.4).

Dimensiong in millimetres

2 10 +0,2 |

!._
L N9 /r\

|-
~
- o T - -
<, M=
,‘_3\ - A
17
/; J——
+2
8 0 19

Figure F.1 — Taper fit

F.1.3 Inrespect of the construction of fastening and pulling-off equipment:
— Figure F.2 refers to grooved pulley Form B;

— a nut with a metric ISO thread M10 x 1 should be used (securing of the nut, as well as the rest of the
Form and design of the pulling-off equipment, is at the option of the manufacturer).
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Dimensions in millimetres

Key
1 slice,4x %
2 nut, M10 x 1

F.2 Grooved pulleys

F.2.1 Dimeénsions

Figure F.2 — Pulling-off equipment

Recommended grooved pulley dimensions are shown in\Figures F.3, F.4 and F.5 for Forms A, B and C,

respectively,|while sizes are given in Table F.1 for Forms A and B, and Table F.2 for Form C.
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Dimensions in millimetres,
surface roughness values in micrometres
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Figure F.3 — Form A grooved pulley
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Dimensions in millimetres,
surface roughness values in micrometres
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Figure F.4 — Form B grooved pulley
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Dimensions in millimetres,
surface roughness values in micrometres
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Figure F.5 — Form C grooved pulley
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Table F.1 — Forms A and B grooved pulley sizes

Dimensions in millimetres

A4 nom dy a d, d, X
min. max. +0,5°

50 50,0 50,8 16
58 58,0 58,9

63 63,0 64

67 67,0 68,1 34° — —

71 71,0 72,2

75 75,0 76,2

80 80,0 81,3

85 85,0 86,4 58

90 90,0 91,4 63

95 95,0 96,5 68 K
100 100,0 101,6 73

106 106,0 107,7 79

38° 45

112 112,0 113,8 85

118 118,0 119,9 91

125 125,0 127 98

132 132,0 134 105

140 140,0 142,2 113

Table F.2 — Form C grooved pulley sizes
Dimensions in millimetrg
A4 nom dy a dy dy d3 dy
min. max. +0,5°

150 150,0 152,3 118 82 30
160 160,0 162,5 280 45 128 87 34
170 170,0 172,6 138 92 38
180 180,0 182,7 148 100 42

F.2.2 Recommendations
General tolerances should be according to ISO 2768-m.
The nominal values of datum diameter dq and the groove angle « should be in accordance with ISO 4183.

The grooved pulleys should be used with classical, as well as narrow V-belts, according to 1SO 4183:1995,
Table 3.

Grooved pulleys should have equipment for fastening and pulling off according to Figure F.2.
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F.2.3 Designation

EXAMPLE 1 Designation of a belt guard version A with a maximum d4 equal to 180 mm:

Belt guard ISO 10821-A180

EXAMPLE 2 Designation of Form A grooved pulley, with a nominal diameter, dg , of 80 mm and made of aluminium:

Pulley ISO 10821-A080-AL
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Annex G
(informative)

Safe mounting of adaptable positioner/synchronizer at sewing machine shaft

G.1 Recommendations

|f i achina tahln 1o nart ~Af thia covina it Ar ovctarm thara ahanild ha Al AnANn~ far thn ~AnhiA fth
a sewing machine-table-is-part-ef-the-sewingunit-er-systerm-there-sheuld-be-an-opening-fer-the-eable—of the

electrical sugply of the positioner/synchronizer of at least 21 mm diameter.

The positiongr/synchronizer is connected to the sewing machine shaft. The shafts should have ‘the follpwing
limits and fitg for the connection:

— on slowjrunning industrial sewing machines, a shaft diameter of 22,2 mm and a tolerance Class|k8 in
accordapce with in ISO 286;

— on fast-funning industrial sewing machines, a shaft diameter of 22,2 mm and“a tolerance Class p6 in
accordapce with in ISO 286.

G.2 Details of construction

See Figure G.1.

Dimensions in millimetres
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Figure G.1 — Adaptable positioner/synchronizer
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Annex H
(informative)

Safe mounting of sewing machine drives

Mounting of sewing machine drive

The

moto|
base
Figun
pulle

A str
be m
Scre

thickmess of either is sufficient to ensure that the bolts hold fast [see (Figure H.1 a)]. Otherwis

totall

Scre
that
the tq

motor base provided by the sewing machine drive manufacturer is used to mount the Sey
r. Examples are shown in Figure H.1. This base should be secured over three points.~Th
is as shown in Figures H.2 and H.3. However, bases combining the borings of the base
e H.2 and H.3 can also be used. Slots instead of holes can be made to ensure“the alig
s with either of the bases shown in Figures H.2 and H.3.

ade out of wood, which should be of a minimal thickness of 35 mm, er'ean be of metallic
ved inserts for the bases should be anchored into the table or mounting board if the

penetrate the thickness should be provided for the mounting scréws [see Figure H.1 b)].

vs with a diameter of 8 mm should be used to secure the drive. The fastening should be pe
o sharp edges protrude which might injure the operator. -the event of the screw heads pr
p edge of the table, rounded screw heads according t0o1SO 8678 are to be used. The exa

b) in
thick

Diffe
mand

L

Figure H.1 show the possibility of either fastening whére the mounting board has a greater
ess or where the board has a reduced strength.

nt ways of mounting the sewing machine ‘drive should be agreed with the sewing mj
facturer.

ing machine
e size of the
according to
hment of the

bng, sturdy table or mounting board should be used to mount the sewing,machine drives. This board can

construction.
strength and
e, holes that

formed such
btruding over
mples a) and
strength and

achine drive

©180

Dimensiong in millimetres
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a) Mounting in multi-ply bonded table-top (plywood)
Figure H.1 — Examples for mounting
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