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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 non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The ISO 19085 series of International Standards provides technical safety requirements for the design
and construction of woodworking machinery. It concerns designers, manufacturers, suppliers and
importers of the machines specified in the Scope. It also includes a list of informative items that the
manufacturer will need to give to the user.

This document is a type-C standard as stated in ISO 12100.

The machinery concerned and the extent to which hazards, hazardous situations or hazardous events
are[covered are Indicated I the Scope of this document.

When requirements of this type-C standard are different from those which are stated'if] type-A or
typg-B standards, the requirements of this type-C standard take precedence over the requI:ements of
the|other standards for machines that have been designed and built according to the requirements of
thid type-C standard.

The full set of requirements for a particular type of woodworking machine.are those given|in the part
of I$0 19085 applicable to that type, together with the relevant requirements from ISO 1908%-1:2017, to
thelextent specified in the Scope of the applicable part of ISO 19085.

As faraspossible, in parts of [SO 19085 other than ISO 19085-1:201%-safety requirements arefreferenced
to the relevant sections of ISO 19085-1:2017, to avoid repetitiorrand reduce their length. The pther parts
confain replacements and additions to the common requirements given in ISO 19085-1:2017,

Thys, Clauses 5, 6, 7 and 8, with their subclauses and the.annexes of this document, can eithgr
— |confirm as a whole,

— |confirm with additions,

— |exclude in total, or

— |replace with specific text

thelcorresponding subclauses omannexes of ISO 19085-1:2017.

Thi} interrelation is indicated-in the first paragraph of each subclause or annex right after the title by
one|of the following statements:

— |“This subclause0f}SO 19085-1:2017 applies.”;

— |“This subclanse of ISO 19085-1:2017 applies with the following additions.”, or “This syibclause of
[SO 1908551:2017 applies with the following additions, subdivided into further specific sybclauses.”;

— [“This.subclause of ISO 19085-1:2017 does not apply.”;

— |“Phis subclause of ISO 19085-1:2017 is replaced by the following text.”, or “This sybclause of
ISO I9085-T:Z017 1s replaced by the following text, subdivided Into rurther specific subclauses.”.

Specific subclauses and annexes in this part of ISO 19085 without correspondent in ISO 19085-1:2017
are indicated by the introductory sentence: “Subclause (or annex) specific to this part of ISO 19085.”

Clauses 1, 2, 4 replace the correspondent clauses of ISO 19085-1:2017, with no need for indication since
they are specific to each part of the series.

NOTE Requirements for tools are given in EN 847-1:2013 and EN 847-2:2013.

© 1S0 2017 - All rights reserved vii
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INTERNATIONAL STANDARD
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Woodworking machines — Safety —

Part 6:
Single spindle vertical moulding machines ("toupies")

1

Thi
sing
and

NOT

Itd
the
ford

dismantling, disabling and scrapping phases are taken into account.

NOT

It i
uni

a)
b)
c)
d)
e)
f)
g)
h)
i)
)

Scope

5 document gives the safety requirements and measures for stationary and displaceab
e spindle vertical moulding machines, hereinafter referred to as “machines”, designed t
materials with similar physical characteristics to wood.

E1 For the definitions of stationary and displaceable machines, see ISO 19085=1:2017, 3.4 and

pals with all significant hazards, hazardous situations and events as listed in Clause 4,
machines when they are operated, adjusted and maintained as intended and under the
seen by the manufacturer including reasonably foreseeable-misuse. Also, transport

E2  Forrelevant but not significant hazards, e.g. sharp edges of the machine frame, see ISO 12

also applicable to machines fitted with one or more-of the following devices/addition
s, whose hazards have been dealt with:

device for the arbor to be vertically adjustable‘relative to the table;
device to tilt the arbor;

device to fit a manually operated tenening sliding table;

glass bead saw unit;

adjustable table insert;

device for changing the.direction of rotation of the spindle;

device for fixingshank mounted tools on the arbor;
interchangeable arbor;

quick teel/arbor change system;

demountable power feed unit;

e hand-fed
b cut wood

3.5.

relevant to
conditions
assembly,

100:2010.

al working

k)

Supportfortie demourntable power feed ummit witht power driverr adjustients.

This document does not apply to

1) machines equipped with outboard bearings,

2) machines equipped with powered movements of a front extension table and/or a tenoning sliding
table, and

3) machines with an intended maximum tool diameter of less than or equal to 180 mm.

NOTE 3  Hand-held motor-operated electric tools are dealt with in IEC 60745-1 together with IEC 60745-2-17.

NOTE4  Transportable motor-operated electric tools are dealt with in IEC 61029-1:1990, IEC 61029-2-

8:1995/AMD1:1999 and IEC 61029-2-8:1995/AMD2:2001

© IS0 2017 - All rights reserved
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This document is not applicable to machines intended for use in potentially explosive atmospheres or to
machines manufactured prior to the date of its publication.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 7960:1995, Airborne noise emitted by machine tools — Operating conditions for woodworking

machines
ISO 12100:

ISO 13849
principles fl

ISO 19085
EN 847-1:2

EN 847-2:2
mounted m

EN 847-3:2
[EC 60204

IEC 61800
Functional

3 Termjs and definitions

For the pur
and ISO 19
ISO and [E
— ISO On
IEC El¢

3.1

2010, Safety of machinery — General principles for design — Risk assessment and risk¥educ

-1:2015, Safety of machinery — Safety-related parts of control systems — Part 1: Gen
br design

1:2017, Woodworking machines — Safety — Part 1: common requirements,
013, Tools for woodworking — Safety requirements — Part 1: Millingtools, circular saw bla

013, Tools for woodworking — Safety requirements — Part 2: Requirements for shanks of sh
illing tools

013, Tools for woodworking — Safety requirements — Part.3: Clamping devices
1:2005, Safety of machinery — Electrical equipment of machines — Part 1: General requirem

5-2:2007, Adjustable speed electrical power drive'systems — Part 5-2: Safety requirement|

poses of this document, the ternis ahd definitions given in ISO 12100:2010, ISO 13849-1:2
085-1:2017 and the following.apply.

[ maintain terminological\databases for use in standardization at the following addresse

line browsing platform: available at https://www.iso.org/obp

ctropedia: available at http://www.electropedia.org/

single spi
hand-fed
fixed in p

during the|cutting operation

dle vertical moulding machine
achinéfitted with a single vertical arbor (interchangeable or not interchangeable), whic
ition‘during the cutting operation and a horizontal table, which is fixed in total or in j

fion

eral

fes

ank

Pnts

5

15,

1%2]

h is
bart

Note 1 to entry: The arbor passes through the table and its drive is situated beneath the table.

Note 2 to entry: The main parts of the machine and their terminology are shown in Figure 1.

Note 3 to en

try: These machines are also known as shapers in the USA and toupie in Europe.

© ISO 2017 - All rights rese
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\

b) Example of a single spindle vertical moulding machine equipped for curved work
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N 1

c) Example of a tool safeguard for tenoning with fixed and adjustable guards mounted on the
machine and on the sliding table

Key

1  main frpme 12 bonnet guard

2 speed ihdicator 13 table pressure pad

3 spindle{lock 14 slidingtable

4  startand stop controls 15 work-piece clamping device

5 tool 16 ~adjustable guard

6  table rihgs 1A de-mountable power feed unit
7  fence pfessure pad 18 push stick

8 fence plates connected to straight work guard 19 guards fixed to the sliding table
9 enclosyre 20 extension table

10 hinged [cover 21 adjustable end stop

11 curved work guard

Figure 1 — Single spindle vertical moulding machine terminology

3.2
straight Wl?rk
profiling of grooying of a work-piece with one face in contact with the table and a second with|the

fence, and Wheré&the work starts at one end of the work-piece and continues through to the other efjd

Note 1 to enltrys See Figures 1a)and 2

3.3
stopped straight work
machining of only a part of the work-piece length

4 © IS0 2017 - All rights reserved
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Figure 2 — Example of straight work

3.4
curjved work
profiling or grooving of a curve on a work-piece by havingone side in contact with the tabl¢ (or if held
in o jig with the jig in contact with the table) and the other in contact with the vertical reference of a
steady or ball ring guide when using a jig

Note 1 to entry: See Figures 1 b) and 3.

Figure 3 — Example of curved work

3.5
tenoning
machining of tenons and slots at the end of a work-piece to facilitate the joining of work-pieces

Note 1 to entry: See Figures 1 c), 4 and 5.

© IS0 2017 - All rights reserved 5
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Key
1 tenon
2 slot
Figure 4 — Example of work-piece with tenon/slot

Key
1  manually adjustable guard
2 self-adjusting guard
3 device With double’function: to adjust part no. 1 and to guide part no. 2

Figure’5 — Example of a tool safeguard for tenoning with manually and automatically

adjustable guards

3.6
glass bead saw unit
work unit fitted with a saw blade to cut out a glass bead from the machined profile of the work-piece

Note 1 to entry: Example is given in Figure 13.

3.7
single piece arbor
system where the arbor cannot be changed without dismounting the bearings

Note 1 to entry: See Figure 6.

6 © IS0 2017 - All rights reserved
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Key

3.8

arbor

bearings

Figure 6 — Examples of a single piece arbor

int¢rchangeable arbor

arbpr, connected to the drive spindle, which,can be changed either with (removable arbor)

(quick change arbor) the aid of a tool

Note¢ 1 to entry: See Figures 7 a) and b)¢

39

quifk tool/arbor change system

Sys

em for quick change of the arbor or of shank mounted tools without the aid of a tool

Note 1 to entry: See key 3in Figure 7 b).

Not¢ 2 to entry: A pre-mounted combination of tool and arbor is called shank mounted tool (see EN

Clay

se 1).

or without

847-3:2013,

© IS0 2017 - All rights reserved
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|
BB
A%

a) Removable arbor b) Quick change arbor

Key

1 arbor
2 connecfing device

3 quick tgol/arbor change system

Figure 7 — Examples of interchangeable arbors

3.10
initiation fontrol
control which, after actuatignj-enables providing power to specific machine actuators, e.g. Hy a
programmpble logic contral

4 List of significant hazards

This claus¢ contains all significant hazards, hazardous situations and events (see ISO 12100:20[10),
identified byrisk assessment as significant for the machines as defined in Clause 1, and which reqpire

actions to eéliminate @ 0 D N 10 ment de A hrnese O Al as py de

safety requirements and measures or by reference to relevant standards. These hazards are listed in
Table 1.

8 © IS0 2017 - All rights reserved
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No. P rardous ovents. 150121002010 | 1500065 612017
1 Mechanical hazards related to
— Machine parts or work-pieces due to
a) shape 6.3,6.6,6.9.2,6.10, 6.11
b) relative location 6.2.2.1,6.2.2.2,6.3 5.2,6.6,7.5
¢) mass and stability (potential energy of elements 6.1,6.6,6.10
which-may-meve-vhderetfectofgravity
d) mass and velocity (kinetic energy of elements in 5.13,6.4, 6.6
controlled or uncontrolled motion)
e) mechanical strength 6.2,6.3764, 6.6, 5.9, 6.10,
AnnéxD, Annex ¥, Annex G
— Accumulation of energy inside the machinery due to
f) elastic elements (springs) 6.2.10,6.3.5.4 6.6,6.10,7.5
g) liquids and gases under pressure 77,78
1.1 Crushing hazard 6.6.4,6.10.1.2
1.2 Shearing hazard 6.6.4,6.10.1.2
1.3 Cutting or severing hazard 6.3,6.6,8.3.2
1.4 Entanglement hazard 6.6,8.3.2
1.5 Drawing-in or trapping hazard 6.6,8.3.2
1.6 Impact hazard 6.10,8.3.2
1.9 High pressure fluid injection or ejection hazard 7.8
2 Electrical hazards due to
21 Contact of persons with live parts (diz€ct contact) |6.2.9, 6.3.5.4 74
2.2 Contact of persons with parts whichthave become |6.2.9 74
live under faulty conditions (indirect contact)
4 Hazards generated by nojse, resulting in
41 Hearing loss (deafness),ether physiological disor- [6.2.2.2,6.3 7.2
ders (loss of balance, foss’of awareness)
4.2 Interference with(Speech communication, acous- 7.2,8.3
tic signals
7 Hazards generated by materials and substances (and their constituent elements) procesded or used
by the machinery
7.1 Hazardsfrom contact with or inhalation of harmful|6.2.3, 6.2.4 7.3,8.3
fluids\and dusts
7.2 Fire hazard 6.2.4 71
8 Hazards generated by neglecting ergonomic principles in machinery design
8.1 Unhealthy postures or excessive effort 6.2.7,6.2.8,6.2.11.12,|5.2,7.5,8.3
6.3.5.5,6.3.5.6
8.2 Hand-arm or foot-leg anatomy 6.2.8.3 5.2,6.6,7.5
8.4 Local lighting 6.2.8.6 8.3
8.5 Mental overload and underload, stress 6.2.8.5 8.3
8.6 Human error, human behaviour 6.2.8,6.2.11.8, 8.3
6.2.11.10,6.3.5.2,6.4
8.7 Design, location or identification of manual controls|6.2.8 f), 6.2.11.8 5.2,7.5
8.8 Design or location of visual display units 6.2.8,6.4.2 52,75
9 Combination of hazards 6.3.2.1 5.1,6.6,7.13,7.14
10 Unexpected start-up, unexpected overrun/overspeed (or any similar malfunction) from

© IS0 2017 - All rights reserved
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Table 1 (continued)

10.1 |Failure/disorder of the control system 6.2.11,6.3.5.4 5.1,713
10.2 |Restoration of energy supply after an interruption [6.2.11.4 5.8,7.7
10.3 |External influences on electrical equipment 6.2.11.11 51,79
10.5 |Errorsin the software 6.2.11.7 51
10.6 |Errors made by the operator (due to a mismatch of [6.2.8,6.2.11.8, 7.5,8.3
machinery with human characteristics and abili- 6.211.10,6352.64
tied; see 8.6)
11 Impossibility of stopping the machine in the 6.2.11.1,6.2.11.3, 5.4,712
bedt possible conditions 6.3.5.2
13 FaiJure of the power supply 6.2.11.1,6.2.11.4 5.8
14 Failure of the control circuit 6.2.11,6.3.5.4 5.1
15 Ernors of fitting 6.2.7,6.4.5 712, 8.2
16 Brdak-up during operation 6.2.3 6.2, 6.9, Annex G
17 Falling or ejected objects or fluids 6.2.3,6.2.10 €9
18 Logs of stability/overturning of machinery 6.3.2.6 6.1,8.3, Annex C

5 Safety requirements and measures for controls

5.1 Safety and reliability of control systems

This subclguse of ISO 19085-1:2017 applies.

5.2 Control devices

This subclguse of ISO 19085-1:2017 applieswrith the following additions.

The main dlectrical control devices for start, normal stop, emergency stop (if required, see 5.4.4), agbor
adjustment (see 5.13), spindle speed ¢hanging (see 5.7) and direction of rotation (see 5.7.5) shall be
located as follows:

a) on the|front side of the machine in the shaded area as shown in Figure 8 a) and at least 50 mm
below fthe table top; or

b) on the|front side ofcafixed or movable control panel at a maximum distance of 700 mm from|the
front gdge of thetable [see Figure 8 b)].

Machines fittedwith a side tenoning sliding table or a front extension table shall be provided with an
additional pmergency stop control device, which shall be located on the sliding table or its support.

10 © IS0 2017 - All rights reserved
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millimetres

Key

1 |location area for controls

Verlfication: By checking the relevant drawings and/or circuit-diagrams, measurements, in
themachine.

5.3

Thip subclause of ISO 19085-1:2017 applies with the‘following additions.

Stai
glas
ord

Thd
and|

Verlfication: By checking the kelevant drawings and/or circuit diagrams, inspection of the m|
reldvant functional testing ef'the machine.

5.4

5.4

Thip subclause of ISO 19085-1:2017 applies.

5.4

Dimensions in
/0
5 1 2 . n
3 | — £ | I h
[ / L[] | S L :
T [e] TN >
f = N :
£ o
E =
(o]
S \
N_S
a) Front view b) Top view

fixed or movable control panel

Figure 8 — Position of controls

Start

ting of a demountable power feed unit shall“only be possible when the arbor and saw H
s bead saw unit are running or when the arbor is running and the glass bead saw unit i
ismounted.

Epection of

lade of the
5 retracted

SRP/CS for interlocking between the starting of the demountable power feed unit and sgindle drive

or glass bead saw drive shall achieve PL; = c.

Safe stops

1 General

achine and

2 -~ Normal stop

This subclause of ISO 19085-1:2017 applies.

5.4.

3 Operational stop

This subclause of ISO 19085-1:2017 does not apply.

5.4.

4 Emergency stop

This subclause of ISO 19085-1:2017 applies.

© IS0 2017 - All rights reserved
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5.5 Braking function of tool spindles

This subclause of ISO 19085-1:2017 applies.

5.6 Mode selection

This subclause of ISO 19085-1:2017 does not apply.

5.7 Spindle speed changing

5.7.1 Spjndle speed changing by changing belts on the pulleys
This subclguse of ISO 19085-1:2017 applies.

5.7.2 Spjndle speed changing by incremental speed change motor

This subclguse of ISO 19085-1:2017 applies.

5.7.3 Infinitely variable speed by frequency inverter

This subclguse of ISO 19085-1:2017 applies.

5.7.4 Spjndle speed limiting device for tenoning
Subclause $pecific to this part of ISO 19085.

Machines dlesigned to be fitted with a sliding table for tenening, which are capable of spindle spdeds
in excess df 4 800 min-1, shall have a speed limitingdevice which will prevent the spindle rotafing
faster tharl 4 800 min-1 while tenoning with tooling-of a diameter greater than 275 mm. This shall be
achieved by interlocking the guarding system described in 6.6.2.4.2 with the speed monitoring sysfem
described in 5.7.3.

The SRP/CS} for the interlocking of the guarding system with the speed monitoring system shall achjeve
PL;=c.

See also IEL 61800-5-2:2007, 4.2.34 Jsafely-limited speed (SLS)].

Verification: By checking the relevant drawings and/or circuit diagrams, inspection of the machine pand
relevant functional testing ef\the machine.

5.7.5 Chpnging of the direction of spindle rotation

Subclause $pecifie-tothis part of ISO 19085.

When the machine is equipped with a spindle which is capable of rotating in only one direction,|the

Spindle shall q]ulnyc rotate in an anticlockwise direction when viewed from the fnp

Where spindles are designed to run in two directions of rotation, the following requirements shall be met:
a) aselector of direction of rotation shall be fitted. See 5.2 for the position of this device;

b) avisible warning device shall inform the machine operator when the clockwise direction of rotation
is selected;

c) the colour of the warning device shall be yellow. The visible warning device may be supplemented
by an audible one;

d) start-up of the spindle rotation shall not be possible with the selector of the direction of rotation;
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e) the selector of the direction of rotation shall be either
1) atwo position selector fitted with a blocking device such that

i) the “normal” position, without blocking, corresponds to the anticlockwise direction of
rotation;

ii) the “non-normal” position, with blocking, corresponds to the clockwise direction of
rotation;

iii) selection of the clockwise direction of rotation shall only be possible after manual override

£firl o ] 1zs | 3
OT tITC OTOCRTITS UCVICT)

iv) the selector of direction of rotation shall indicate the selected direction ofxotafion and be
consistent with it;

2) a three position selector, with one neutral position and without blocking device] When the
spindle has been started in the clockwise direction of rotation, the selector shall aufomatically
return to its neutral position; or

3) acombination of manually operated push buttons such that
i) the anticlockwise direction of rotation is started by thestart button of the spindle drive; or

ii) the clockwise direction of rotation is started.-by)the start button of the spindle drive
together with an initiation control device (e:g.“push button), which is positiofed so that
both hands are necessary for starting the spindle drive.

Theg SRP/CS for selection of the direction of rotationsand for initiation control shall achieve PlL; = b.
Seelalso 8.3.2 f) 4) i).

Verlfication: By checking the relevant drawings and/or circuit diagrams, inspection of the mjachine and
relgvant functional testing of the machine.

5.8 Failure of any power supply
Thip subclause of ISO 19085-1:2017 applies.

5.9 Manual reset control

Thip subclause of ISO-19085-1:2017 does not apply.

5.10 Enabling control
Thip sublause of ISO 19085-1:2017 does not apply.

5.1T Machine moving parts speed monitoring
This subclause of ISO 19085-1:2017 is replaced by the following specific text.

The control for speed monitoring shall ensure that, as soon as the real speed exceeds the speed limit,
the drive shall be stopped automatically in stop category 0 according to IEC 60204-1:2005, 9.2.2.

For software requirements, see ISO 13849-1:2015, 4.6.

For limited speed monitoring of power drive system, safety-related or PDS(SR), IEC 61800-5:2007,
Clause 2 and 4.2.3.4 (safely limited speed or SLS) applies.

The SRP/CS for limited speed monitoring of machine moving parts (except tools) shall achieve PL; = b.
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Verification: By checking the relevant drawings and/or circuit diagrams, inspection of the machine and

relevant fu

nctional testing of the machine.

5.12 Time delay

This subclause of ISO 19085-1:2017 applies.

5.13 Pow

er driven adjustment of arbor, demountable power feed unit, fences and

table insert

Subclause

Power driy
unit in heig
of either ar
The SRP/C

Any parto
and table 1

shall be pr
1) limiti
contr
2) maint3
during
hold-tq
rotatig
with a
Where pov
movement
Arbor incli

arbor incli

q

NOTE

Unexpecte
e.g. by usir
adjustmen

Verification

relevant functionaltesting of the machine.

(1;11g the speed to 10 mm/s for linear and 5°/s for rotational®movements under hold-to

Ypindle rotation is allowed.during power driven arbor height adjustments.

bpecitic to this part of SO 19065.

ht and horizontally, and the fences and the table insert, shall only be possible after 'dctua
initiation control device or a hold-to-run control device.

b for initiation control shall achieve PL; = c.

F the machine that can touch the tool in any position (i.e. adjustable table insert, fence pl
ings) shall be made of easily machinable material. Alternatively, ‘damage through colli
bvented either by

according 5.11 [see also 8.3.2 ) 2) vi)]; or

adjustment and after stopping adjustment. Furthérymovements shall be possible only ur
-run control, and their maximum speed shall be'limited to 10 mm/s for linear and 5°/s
nal movements (see also 5.11). The SRP/CS foridetection of the position of the tool in rela
hy part of the machine that can touch the teel shall achieve PL; = b.

Fer driven movements are controlled by*hold-to-run control, not more than one power dr
at a time shall be possible. The SRR/CS for the movement limitation shall achieve PL. = b

nation with spindle drive stop'condition shall achieve PL; = c.

g a time delay device cutting power to the actuators with a time delay set to the maxi
f time. The SRP/CS for prevention of unexpected start shall achieve PL; = c.

- By checking the relevant drawings and/or circuit diagrams, inspection of the machine

hation shall only be possible with the spindle drive being stopped. The SRP/CS for interlock

 start of power driven movements under pre-set electronic control shall be preveE[(

en movements for adjusting the arbor in height and inclination, the demountable péwer feed

Fion

htes
bion

run

ining a minimum distance of 5 mm between edges*“f'the tool and any part of the machine

der
for
Fion

ven

—-

ng

ed,

um

and

6 Safety

3 'y pa | £ 'y 42 H 'y 1a 2 11
ITYHYUIITIIITIIL AIIU ITITAdSUI O 1IUl pPprutciuaull asaluat HITUIIAIIIUAl IIazZdl

6.1 Stability

6.1.1 Stationary machines

This subclause of ISO 19085-1:2017 applies.

6.1.2 Displaceable machines

This subclause of ISO 19085-1:2017 applies.

14
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6.2 Risk of break-up during operation
This subclause of ISO 19085-1:2017 applies with the following additions.

As an exception to paragraph 2, second sentence, of ISO 19085-1:2017, 6.2, table rings and the part of
the machine housing, which can come in contact with the tool during adjustments, may be also made of
cast-iron if these adjustments are manual or power driven under hold-to-run control (see 5.13).

6.3 Tool holder and tool design

6.3/ General

Thip subclause of ISO 19085-1:2017 applies with the following additions.
The tool arbor shall not allow direct mounting of cutting knives.
Thetool arbor shall be manufactured from steel with an ultimate tensile strengtirof atleast 530 N mm-2.

For|each arbor provided, the maximum spindle speed shall be calculated-(see Annex F for a falculation
example).

NOTE The maximum spindle speed of interchangeable arbors and arbors with quick tool/afbor change
systlem is also influenced by their fixing/clamping system.

Maximum usable lengths for arbors and maximum tool diameéters are given in Table 2.

Table 2 — Maximum usable dimensions (in millimetres)

Arbor diameter Maximumuseable length Maximum tool
di ofarbor from the diametera
(see Figure F.1) shoulder /1 dy
(see Figure F.1) (see Figure F.1)
Shaping Tenoning
20<d<30 125 210 240
30<d <40 140 250 300
40<d <50 180 250 350
50 220 275 400
a  Maximumtool diameters that can be mounted without removal of the straight work guard

The arbor for bor€ mounted tools shall be fitted with a tool fixing device which shall prevg¢nt relative
moyements betWeen the ring and the arbor (see Figure 9), e.g.

a) |alock-nut'with an integral arbor ring [see Figure 9 a)],

b) |am’arbor screw with an integral arbor ring, and

c) an arbor screw with a separate arbor ring designed so that clamping is not possible without this
ring [see Figure 9 b)].

For machines designed to use shank mounted tools, the clamping unit shall provide a minimum
clamping length in accordance with EN 847-2:2013, Table 3.

The system for shank clamping shall be capable of clamping shanks with different diameters, e.g. by
changing the clamping inserts [see Figure 9 c) and d)].

Verification: By checking the relevant drawings, inspection of the machine and measurement.
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a) Example of an arbor nut

b) Example of an arbor screw
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20 Spindle locking

d) Clamping insert (collet) for shank mounted tool

Figure 9 — Examples of tool fixing devices

This subclause of ISO 19085-1:2017 is replaced by the following text.

If it is necessary to hold the spindle stationary (e.g. for tool changing) a spindle locking device (e.g.
blocking bar or fork) shall be provided as follows:

a) machines with a table bore diameter < 190 mm shall have an integral or non-integral locking device;

b) machines with a table bore diameter > 190 mm shall have an integral locking device.

Verification: By checking the relevant drawings, measurement, inspection of the machine and relevant
functional testing of the machine.

© IS0 2017 - All rights reserved
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6.3.3 Circular saw blade fixing device

This subclause of ISO 19085-1:2017 applies with the following additions.

For fixing a glass bead saw blade, a two-parted flange (or in the case of flush mounted saw blade, a
single flange) shall be provided.

6.3.4 Flange dimension for circular saw blades

This subclause of ISO 19085-1:2017 is replaced by the following text.

The outer
the diamet

Verificatio
functional
6.3.5 Ar

Subclause

The machi
and a toler

lamping diameter of the tlanges for the glass bead saw blade shall be at least D/6, whexe
er of the largest circular saw blade for which the machine is designed.

- By checking the relevant drawings, measurement, inspection of the machineand reley
testing of the machine.

bor rings
specific to this part of ISO 19085.

he shall be equipped with a set of arbor rings having a minimuym wall thickness of 9,75
hnce of H7 on their internal diameter. The arbor rings shall be capable of covering the wl

useable legth of the arbor. Arbors designed for use with shank ajeunted tools only need not tq

equipped
Arborring

The arbor
when meas
same torqu

The permi

Verification

machine.

6.3.6 Qu
Subclause

Tool/arbor
The SRP/C

yith a set of arbor rings.
5 shall be manufactured from steel having an ultimate'tensile strength of atleast 580 N m

'ing set shall be subjected to an axial run-out test: The axial run-out shall not exceed 0,1
ured on the test disc at a diameter of 100 mm with the arbor ring set assembled using
e for tool mounting (see Figure 10).

tsible deviation of the run-out of thetest disc shall not exceed 0,01 mm.

- By checking the relevant drawings, measurements (see Figure 10) and inspection off

ick tool/arbor change(system
bpecific to this partefTSO 19085.
release shall énly be possible if the spindle is stopped and restart is prevented.

b for interlocking between tool/arbor release and spindle rotation shall achieve PL; = c.

|

D is

rant

mm
nole
be

_2-

m,
the

the

Hydrostatic tool/arbor fixing devices shall have an additional mechanical device to prevent loosening

of the tool

arbor'in case of leakage in the hydrostatic system.

See also 8.3.2 k).

Verification: By checking the relevant drawings and/or circuits diagrams, inspection of the machine
and relevant functional testing of the machine.

6.3.7 Manual adjustment of arbor height

Subclause specific to this part of ISO 19085.

For machines where the arbor is manually adjustable in height, the adjustment device shall be a
self-locking system. The machine shall be equipped with an indicator to show incremental vertical

movement

18

of the arbor.
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With the arbor set in a vertical position and a force of 300 N applied vertically downwards on its
exposed end, the change in arbor height shall be less than 0,5 mm.

See also 8.3.2 h).

Verification: By checking the relevant drawings, inspection of the machine and measurement.

=
[ - | T
1

Dimensions in millimetres

Key]
1 |dial gauge

Figure 10 — Arborring set, axial run-out test configuration

6.3)J8 Manual adjustmentofarbor inclination
Thip is subclause is specific.to this part of ISO 19085.

Where the arbor is capable of being manually inclined, the machine shall be equipped with an indicator
to show the degre¢ ofinclination. The adjustment device shall be self-locking.

With the arbor/set in a vertical position and a force of 300 N applied at its exposed end, in|horizontal
dirgction and/n the plane perpendicular to the axis of the inclination movement, the inclingtion of the
arbpr shatknot exceed 1°.

Verification: Bv checking the relevant drawings, measurement and inspection of the maching.

6.4 Braking

6.4.1 Braking of tool spindles
This subclause of ISO 19085-1:2017 applies.

6.4.2 Maximum run-down time

This subclause of ISO 19085-1:2017 applies.
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6.4.3 Brake release

This subclause of ISO 19085-1:2017 applies.

6.5 Safeguards

6.5.1 Fixed guards

This subclause of ISO 19085-1:2017 applies.

6.5.2 Interlocking movable guards

6.5.2.1 (eneral

This subclg

use of [SO 19085-1:2017 applies.

6.5.2.2 Movable guards with interlocking without guard locking

This subclg

use of ISO 19085-1:2017 applies.

6.5.2.3 Movable guards with interlocking and guard locking

This subclg

use of ISO 19085-1:2017 does not apply.

6.5.3 Hdld-to-run control

This subcl

As an exce
emergency

use of ISO 19085-1:2017 applies with the following additions.

ption, the SRP/CS for hold-to-run contrel shall achieve at least PL; = b. In this case| an

stop control device shall be positioned.in the vicinity of the hold-to-run control device.

6.5.4 Two-hand control

This subclg

6.5.5 El¢
This subclg

use of [SO 19085-1:2017 applies.

ctro-sensitive protective equipment (ESPE)

use of ISO 19085-1:2017 does not apply.

6.5.6 Pressure-sensitive protective equipment (PSPE)

This subclg

use ofdS0"19085-1:2017 does not apply.

6.6 Preveéntion of access to moving parts

6.6.1 General

This subcla

use of ISO 19085-1:2017 does not apply.

6.6.2 Guarding of tools

This subclause of ISO 19085-1:2017 is replaced by the following text, subdivided into further specific

subclauses.

20
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6.6.2.1 Access to the tool from below the table

Access to the tool from below the table shall be prevented by fixed guards and/or by movable guards
with interlocking to the spindle drive.

Verification: By checking the relevant drawings and/or circuit diagrams, inspection of the machine and
relevant functional testing of the machine.

6.6.2.2 Safeguarding for straight work

6.6 2-2-1 Saft:sual dills thU \,uttius dlTd
Theg requirements of 6.10.2.2 shall be taken into account and with the following additian,

Fence and table pressure pads shall be provided to keep the work-piece in contact‘with thg table and
thelfence plates (see Figure 11) and to prevent unintended access to the tool (including shank mounted
tool, if fitted).

Key
1 [fence pressure pad
2 |table pressure pad

Figure 11 — Example of a pressure devices

The pressure-pads and their support shall fulfil the following requirements:

a) |the pressure pads shall be adjustable in height relative to the table and horizontally tqwards and
away from the fence. All adjustments shall be capable of being carried out without the ald of a tool;

b) the pressure pads shall be symmetrically arranged with respect to the arbor and over their whole
adjustment range. The fence pressure pad shall be parallel towards the fence plates and the table
pressure pad shall be parallel towards the table;

c) the table pressure pad support shall be provided with a device which prevents the pressure pad
and/or its support falling by gravity onto the tool during adjustment;

d) the pressure pads shall be spring loaded to allow for limited variation in work-piece thickness;

e) thelength of the pressure pads shall be greater than the maximum possible tool diameter and shall
allow the work-piece to contact the pressure pad before it contacts the tool;

f) the height of the fence pressure pad shall at least be equal to the minimum height required for the
fence plates in accordance with 6.10.2.1;
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g) the support of the pressure pads shall allow to move the pressure pads from their working position
to a non-working position, where it is still connected to the machine but does not interfere with
tool changing or the use of a de-mountable power feed unit. The support with the pressure pads
shall be mechanically locked in the non-working position;

h) the pressure pads shall pass the rigidity test (see G.2);

i) the support of the pressure pads shall not be fixed to the table between the fence plate and the
front edge of the table;

j) the pressure pads shall be able to press a work-piece with a minimum section of 8 mm by 8 mm in

k) King

sily

D)

1) when adjusted to its lowest position the underside of the pressure pad shall be on the table
sufface, and

2) when adjusted to its highest position the top surface of the pressure pad shall be at leadt at
the same height as the top of the useable length of the arbor-when the arbor is adjusted t¢ its
highest position;

m) the horizontal adjustment range of the fence pressure pad shall cover a distance of at least 160 jmm
from the arbor axis;

n) the wark-piece shall not initially engage the pressute pads at same time during in-feeding: [The
horizoptal distance between the first and second:¢ontact point of the pressure pad with the wprk-
piece ghall be greater than 10 mm;

o) where|the fence pressure pad can be set atan angle to the fence plate in order to allow for wprk-
piece fped during stopped work, this angle'shall not be greater than 30°. Means shall be provide(d to
reset and fix the fence pressure pad in aposition parallel to the fence plate;

p) the vertical adjustment of the table pressure pad shall be such that it is possible to machine wprk-
pieces|of a height of at least

1) 160 mm on machines‘with a table bore diameter < 190 mm; and
2) 250 mm on machines with a table bore diameter > 190 mm.
For machirjes fitted with a glass bead saw unit, see 6.6.2.5.

Verification: By checking the relevant drawings, measurement, inspection of the machine, perforniing
the rigidity test.of Annex G and relevant functional testing of the machine.

6.6.2.2.2 Safeguarding the non-cutting area

Access to the tool at the rear of the fence plates shall be prevented by means of a fixed guard in
combination with a movable guard, which does not require interlocking, e.g. a hinged cover, and which
shall be positively locked in the closed position during normal operation and can be opened without aid
of a tool for tool changing.

NOTE Prevention of an unexpected start during tool change by interlocking of the hinged cover is not
required since the operator has the start device under his full control.

The requirements of 7.12 apply to the guard.
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Verification: By checking the relevant drawings, inspection of the machine and relevant functional
testing of the machine.

6.6.2.3 Safeguarding for curved work

Access to the non-cutting part of the tool during operation shall be prevented by an adjustable guard
[see Figure 1 b), key 11] which can be fixed in a position relative to the table and fulfils the following
requirements:

a) itshall be possible of adjustment without the aid of a tool;

b) [it shall encompass the largest tool for which the steady or ball ring guide is designed;

c) |the adjustment range shall include all possible tool positions with respect to the table;

d) |it shall be fitted with the supporting system for the work-piece guiding deviee required jn 6.10.3;

e) |it shall be fitted with an adjustable hand protector to prevent access tothe non-cutting[part of the
tool from the front;

f) [it shall support the chip exhaust outlet (also see 7.3).
Theg hand protector shall be in accordance with the following requirements:

a) |it shall be adjustable in height from the table surface upte‘the maximum height of the work-piece
for which the machine is designed (see 8.3.1);

b) |after adjustment it shall remain parallel to the table within 0,5 mm over a length of 100 nm;
c) |the adjustment shall be possible without the aid of a tool; and
d) |the hand protector shall pass the rigidity-test specified in G.2.
Theg hand protector may also allow for pressure on the work-piece during machining.

Verlfication: By checking the relevantdrawings, measurements, inspection of the machine, performing
the[rigidity test in Annex G and gelevant functional testing of the machine.

6.6{2.4 Safeguarding for tenoning

6.6J2.4.1 General

If the machine is)fitted with a tenoning or a front sliding table, it shall be equipped with a fevice that
allows locking'of'the sliding table in any position, e.g. a device with a non-positive connectiof.

Verlfication; By checking the relevant drawings and inspection of the machine.

6.612.4:2 Safeguarding the cutting area

Access to the tool from the front side shall be impeded either

a) by adjustable guards (i.e. two guards linked together or independently adjustable) mounted on
the sliding table which impedes access to the tool from the side of the work-piece [see Figure 1 c),
key 19] and by an adjustable guard mounted on the fixed guard described in 6.6.2.4.3 [see

Figure 1 c), key 16]; or

b) an adjustable guard [see Figure 5, key 1] and by a self-adjusting guard [see Figure 5, key 2], both
mounted on the fixed guard described in 6.6.2.4.3.

These guards shall fulfil the requirements of 6.9.2.
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Verification: By checking the relevant drawings, inspection of the machine and relevant functional
testing of the machine.

6.6.2.4.3

Safeguarding the non-cutting area

Access to the tool shall be impeded by means of a fixed guard in combination with a movable guard,
which does not require interlocking, e.g. a hinged cover, and which shall be positively locked in a
closed position during normal operation and can be opened without aid of a tool for tool changing. [see
Figure 1 c)]. These guards shall be in accordance with the following requirements:

a)

all adj

the red

Verification

testing of t

6.6.2.5 9

On machin|
prevented

In addition
saw blade

Verification

functional

stments shall be possible without the aid of a tool;

juirements of 7.12 apply.

all

and

: By checking the relevant drawings, inspection of the machine and relevant functignal

he machine.

afeguarding the glass bead saw blade

es fitted with a glass bead saw unit, access to thé€ non-cutting area of the saw blade shall be

by a fixed guard.

a guard self-adjusting to the lowest positian shall impede the direct horizontal access tg
n a direction perpendicular to the saw<blade plane.

: By checking the relevant drawings) measurement, inspection of the machine and reley
testing of the machine.

6.6.3 Guarding of drives

This subcl

6.6.4 Gu

This subcl

use of [SO 19085-1:2017 applies.

arding of shearing and/or crushing zones

use of ISO 19085-1:2017 applies with the following additions.

For crushing andShearing hazards caused by the work-piece during feeding, see 6.10.2.1.

ct'hazard

the

rant

6.7 Imp

This subclause of ISO 19085-1:2017 does not apply.

6.8 Clamping devices

This subclause of ISO 19085-1:2017 applies with the following additions.

The sliding table for tenoning shall be fitted with a work-piece clamping device [e.g. Figure 1 c), key 15].

The full clamping force of each clamping unit shall be at least 700 N over the whole range of adjustment
of the clamping device.

24
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6.9.

ISO 19085-6:2017(E)

Measures against ejection

1 General

This subclause of [SO 19085-1:2017 applies with the following additions.

Anti-splinter devices are not relevant.

6.9.2 Guards materials and characteristics

6.912.1 Choice of guards class
Thip subclause of ISO 19085-1:2017 applies with the following additions.

Gua

6.9

Thip subclause of ISO 19085-1:2017 does not apply.

6.9

Thip subclause of ISO 19085-1:2017 applies.

6.9

Subiclause specific to this part of ISO 19085.

adj
dire

The
dire
side

Wh

Proll;lision shall be made for the fixing (e.g. fixing holes or “T” slots) of anti-kickback d

rds used to prevent ejection shall be of class B.

2.2 Guards of class A

2.3 Guards of class B

3 Anti-kickback devices

stable end stops) to the fence plates ox, to the extension table. “T” slots shall be par
ction of feed and fixing holes shall not exceed 12 mm in diameter.

anti-kickback device shall not deflect more than 2 mm under a static force of 300 N apj
ction of kickback. The position of the anti-kickback device shall be continuously adjusta
s of the arbor up to a distanee*equal to twice the fence plate length.

bn fitted with a glass bead saw unit (see Figure 5), the machine shall be equipped with

bvices (e.g.
hllel to the

blied in the
ble on both

trength of
| shall have
ness of the

25

a) |a bead ledge sepdrator. It shall be manufactured from steel with an ultimate tensile
580 N mm-2 or.6fa comparable material, have flat sides (within 0,1 mm per 100 mm) ang
a thickness less'than the width of cut (kerf) and at least 0,2 mm greater than the thick
saw blade'plate (see Figure 12);
N\
U % yal o=y
hd % g /w T
Key
e bead ledge separator thickness
B width of the cut
b  thickness of the saw blade plate
Figure 12 — Bead ledge separator thickness in relation to saw blade dimensions
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b) adevice to guide the bead ledge, for example a guiding channel (see Figure 13);
c) apressure device located between the saw blade and the anti-kickback finger (see Figure 13);

d) adevice to avoid or minimize the risk of kickback of the bead ledge, for example, an anti-kickback
finger (see Figure 13). If an anti-kickback finger is fitted, it shall be designed in accordance with the
following requirements:

1) it shall be located after the glass bead saw blade in the direction of the feed;

2) itshall be made from steel with an ultimate tensile strength of 350 N mm-2 or of a comparable

£ ial
magtcertar;

3) it shall have a lower tip with a maximum radius of 0,5 mm;
4) the angle of the tip shall be between 30° and 60° (see Figure 14);

5) it phall be effective over the full cutting height capacity of the glass bed saw’ unit. Effecfive
operation shall be between 85° and 55°, this angle being measured between’a line from thg¢ tip
to|the axis of pivot of the fingers and the horizontal (see Figure 14); and

6) arthechanical stop shall be provided to prevent the anti-kickback finger moving beyond the|85°
pdint (see Figure 14).

Key

1 glass bg¢ad saw.blade 6  glass bead ledge
2 bead leflge.separator 7  work-piece

3  anti-kickbacKkfinger 8 lence

4  pressure device 9 feed direction

5  guiding channel for glass bead ledge

Figure 13 — Example of glass bead saw unit
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60° max.
30° min.

Key]
1 |anti-kickback finger
2 |mechanical end stop
Figure 14 — Example efanti-kickback finger
Verification: By checking the relevant drawings, measurement and inspection of the maching.
6.10 Work-piece supports and guides
Thip subclause of ISO 19085-1:20171s replaced by the following text, subdivided into furtijer specific
subflauses.
6.10.1 Table
6.10.1.1 General
Table dimensien$§ shall vary with the table bore diameter in accordance with Table 3 (see |Figures 15
and 16).
Dimensions inf millimetres
Table 3 — Size of table and table rings
Table bore diameter
<190 >190
A =600 =1 000
B 250<B<A/2 450<B<A/2
Ca 250 - 450 (150 - 550)b
Ranges of internal diameter. 65 to 75 65to 75 105 to 115
for table rings 105 to 115 | 145 to 160 145 to 160 200 to 225
a  Dimension C extends from the arbor axis to the front edge of the fixed table, or, if provided, to the front edge of an
integral sliding table at the same level of the fixed table.
b Figures in brackets for machines with front sliding table.

© IS0 2017 - All rights reserved
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The table shall not be tiltable.

Fixing holes shall be provided on both sides of the table for fixing the extension table [see Figure 1 a),
key 20] to the machine table.

B 1

&

Key
1 table bgre

Figure 15 — Definition of table dimensions

Verification: By checking the relevant drawings, measurement and inspection of the machine.

6.10.1.2 Safeguarding the space between the table and arbor
Space between the table and arbor shall be safeguarded-either with table rings or adjustable table indert.

Where thq table is equipped with a set of table rings for bore diameter <300 mm, their internal
diameters phall be as shown in Table 3 (see Eigure 16).

1 2 2

/
NN\ 7>\

)

]
e
e

|
=

A

B

C

E

Key

1 table

2 tablerings

A-D table ring internal diameters
E  table bore diameter

Figure 16 — Table rings

For table bore diameters greater than 300 mm, a fifth table ring shall be provided.
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Where the table is equipped with an adjustable table insert (see Figure 17), the following requirements
shall be met:

a)

b)

d)

For

Key]

The side of the adjustable table insert closer to the tool shall be made of easily machinable material

e.g. light alloy;

The side of the adjustable table insert closer to the tool shall be profiled to allow, when
retracted, the use of the profiling tool with the greatest diameter, +5 mm, for which the
designed. In the advance position, the distance between the adjustable table insert and
the arbor shall be <50 mm;

completely
machine is
the axis of

Power driven ad]us TIMent of the table insert towards the tool under pre—set etectronic,control shall

only be possible with the fence plates in their widest opening positions.

The SRP/CS for the interlocking of the power driven adjustment under pre-set-eléctro
and the fence plate widest open positions shall achieve PLy = b;

nic control

The section of the adjustable table insert which protrudes over the front-table edge when the insert

is in its widest open position shall be made of soft material like rubber with hardne;
60 and 70 Shore-A (see Figure 17, key 3).

power driven adjustment of the adjustable table insert, see 5.13}

adjustable-table insert
easily machinable part of the table insert
softimaterial part of the table insert

s between

Figure 17 — Example of adjustable table insert

Verification: By checking the relevant drawings, inspection of the machine, measurement and relevant
functional testing of the machine.
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6.10.2 Work-piece guiding for straight work

6.10.2.1 General

In order to facilitate vertical stability of the work-piece, the machine shall be equipped with two fence
plates, which

minimum height of

0 mm for table bore diameters < 190 mm, and

2) 150 mm for table bore diameters > T90 mm, and

2) 450 mm for table bore diameters > 190 mm.

a) havea
1) 12
b)
1) 3
Further de|

Verification

6.10.2.2 Hence adjustment

The fence §
account of

When tran|
with their

The transy
minimum.
shall be eq

A fine adju
be provide

When mov
and the mq

The part o
wood or w

All adjustn
plates, sha

Where pov

have ajminimum length for each plate of

0 mm for table bore diameters < 190 mm, and

vices for guiding the work-piece are described in 6.6.2.2.1.

: By checking the relevant drawings, inspection of the machine annd'measurement

issembly shall be capable of being fixed to the table and shall be adjustable in order to t
the tool diameter and the position of the arbor.

sverse adjustments to the feed direction are provided, the fence plates shall remain inte
Supports.

erse adjustment of the fence plates shall allow any opening for the tool to be reduced
The fence plates shall either be fitted ‘with a device to ensure continuity between then
1ipped with fixing arrangements which permit such a device (e.g. a false fence) to be fitte

stment control for transverse movement of one of the fences, with respect to the other, s
d.

thod for its re-alignment shall be described (see 8.3).

" the fence plate Wiich can come in contact with the tool shall be made of light alloy, pla
pod based maferial.

hents, except those to fix and adjust the device for ensuring continuity between the f¢
1 be capable of being made without the aid of a tool.

Fer.driven adjustment of the fence is provided, the requirements of 5.13 shall be met.

ake

bral

fo a
, or

d.
hall

ed using this control, theymovable fence plate shall remain parallel to the fixed fence plate

Stic,

nce

The devices for fine adjustment of transverse movement and for all power driven adjustments shall be
self-locking.

Verification: By checking the relevant drawings and/or circuit diagrams, measurement, inspection of
the machine and relevant functional testing of the machine.

6.10.3 Work-piece guiding for curved work

A work-piece guiding device suitable for curved work shall be provided (see Figure 18). This shall be
either a guiding steady (ring guide) or a lead-in device which allows the use of a ball ring guide.

30
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The guiding steady shall meet the following requirements:

a)
b)
‘)
d)
e)

its shape or adjustment shall allow for progressive penetration of the tool into the work-piece;

it shall support and guide the work-piece during machining;
it shall have the tangential point where the depth of cut is measured clearly marked;

it shall pass the rigidity test (see G.2.2);

its adjustment range shall take account of all possible positions of the tool with respect to the table;

f)
Thd

b)

3)

it shall remain parallel to the table within 0,5 mm over a length of 100 mm after adjustnjent.

lead-in device shall meet the following requirements:
it shall allow progressive feed of the work-piece to the tool;

where the machine has two directions of spindle rotation, it shall be designed to allow
whichever direction of rotation is selected; and

lead-in device is also capable of being fixed to the supporting®device, it shall be capa

for its use

le of being

where the guard supporting device is designed to allow for the fixing of a guiding stea:{y, and the
|

moved out of position while remaining integral with the work-piece guiding device to a
use of the guiding steady.

It

4
B

:.'\\//

guiding steady (ring guide)

lead-in device

ball ring guide
hand protector

Figure 18 — Examples of curved work guiding devices

ow for the

Verification: By checking the relevant drawings, measurements, inspection of the machine, performing
the test in Annex G and relevant functional testing of the machine.

6.11 Safety appliances

Subclause specific to this part of ISO 19085.

© IS0 2017 - All rights reserved

31


https://standardsiso.com/api/?name=28c623123b1c9095bd0bf49e6a04b6a1

ISO 19085-6:2017(E)

A push stic

k and a push block handle shall be provided.

An adjustable end stop [see Figure 1 a), key 21], an extension table, a work-piece holding device for
stopped work (see Figure 19) on small work-piece and a false fence shall be made available as options
on all machines.

A socket shall be provided for the connection of a demountable power feed unit on machines with a
table bore diameter greater than 190 mm. The electrical connection of this socket shall be such that
actuation of the control device for normal stop and/or emergency stop will also cut power to the socket

[see 8.3.2 f
Verificatiot

the machin

7 Safet)

7.1 Fire
This subcl

For avoidiy
see 6.10.2.

7.2 Nois

)
- By ChecKing the relevant drawings and/or circuit diagrams, measurements, inspecgop of
e and relevant functional testing of the machine.
Figure 19 — Example of work-piece-holding device for stopped work
y requirements and measuares for protection against other hazards
use of ISO 19085-1:2017 applies with the following additions.
1g sparks as a reSult of contact between the tools and table insert, see 6.10.2.2, fence plates

P and pressuré.pad see 6.6.2.2.1.

e

7.2.1 N(1ise reduction at the design stage

This subclause of [ISO 19085-1:2017 applies.

7.2.2 Noise emission measurement

This subclause of ISO 19085-1:2017 applies with the following additions.

The operating conditions for noise measurement shall comply with ISO 7960:1995, Annex D.

7.3 Emission of chips and dust

This subclause of ISO 19085-1:2017 applies with the following additions.
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The guarding systems for straight work, for tenoning, for curved work and for the glass bead saw unit
shall incorporate a dust extraction outlet.

A dust extraction outlet shall be provided below the table for machines with a table bore greater
than 190 mm.

If the machine has two directions of spindle rotation, the chip and dust extraction shall be so designed
that it has the same efficiency irrespective of the direction of rotation.

Unintended access to the tool through any dust extraction outlet with disconnected exhaust system
shall be impeded.

NO'iE 1  Therequirements of ISO 13857 cannot be applied on the access through the dust extractign outlet due
to tlhe negative impact on the extraction of chips and dust.

NOTE 2 A proper chips and dust extraction can be obtained with the following recommefided air flow rates:

Recommended air flow rate
m3h-1
Straight work 21100
Curved work =22 000
Tenoning =21 400

7.4] Electricity

7.4{1 General

Thip subclause of ISO 19085-1:2017 applies.

7.4{2 Displaceable machines

Thip subclause of ISO 19085-1:2017 applies.

7.5 Ergonomics and handling
Thip subclause of [SO 19085-1:2017 applies with the following additions.
The height of the workespiece support shall be between 850 mm and 950 mm above the floor [level.

Harjdles, levers and\atches or mechanical units shall be reachable from the operator's positjon and not
be Ipcated at thé rear side of the machine.

7.6| Lighting
Thip subclause of [SO 19085-1:2017 does not apply.

7.7 Pneumatics

This subclause of ISO 19085-1:2017 applies.

7.8 Hydraulics
This subclause of ISO 19085-1:2017 applies.

7.9 Electromagnetic compatibility

This subclause of ISO 19085-1:2017 applies.
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7.10 Laser

This subclause of ISO 19085-1:2017 applies.

7.11 Static electricity

This subclause of ISO 19085-1:2017 applies.

7.12 Errors of fitting

This subclg

7.13 Isol{

This subcl

4 0p4m 3
ruse of 1SO-19085-1:2017appties:

ition

use of [SO 19085-1:2017 applies.

7.14 Maintenance

This subcl

8 Infor

8.1 War
This subcl

A visible w
selected.

8.2 Mar

8.2.1 Ge

This subcl

use of ISO 19085-1:2017 applies.

mation for use

ning devices
use of ISO 19085-1:2017 applies with the following-additions.

arning device shall inform the machine operator when the clockwise direction of rotatid

king
neral

use of [SO 19085-1:2017 applies.

8.2.2 Additional markings

This subclg

use of [SO 19085+1:2017 applies with the following additions.

The maxinium saw blade diameter and the direction of rotation shall be marked in the same wa

described

A warning

n ISO 19085-1:2017, if the machine is fitted with a glass bead saw unit.

to Close the hinged cover (see 6.6.2.2.2) shall be issued before starting the spindle.

nis

y as

8.3 Instruction handbook

8.3.1 Ge

neral

This subclause of ISO 19085-1:2017 applies.

8.3.2 Additional information

This subclause of ISO 19085-1:2017 applies with the following additions.
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The following additional information shall also be provided in the instruction handbook:

a)

b)

f)

reasonably foreseeable misuse includes, e.g. feeding small work-pieces without safety appliance,
mounting of a saw blade on the arbor instead of milling tools and feeding work-pieces in the same
direction as of the running tool (climb cutting);

only tools suitable for hand feed machines, conforming to EN 847-1 and EN 847-2:2013 and marked
MAN shall be used in order to reduce severity of injuries and kickback speed. Shank mounted
milling tools with cutting circle diameter lower than 16 mm can be used without restriction;

instruction on how to use all the additional safety appliances and optional equipment that can

be Titted;

information about the relationship between the tool, work-piece and machine characts
appropriate rotational speeds of the spindle;

on displaceable machines information, how transportation shall be handled-and how t
stability of the machine before and during machining;

information that operators are adequately trained in the use, adjustment and opera

ristics and

0 maintain

kion of the

machine including the correct use, connection instruction for a demountable power fe¢d unit and
positions to be taken by the operator. This includes in particulak
1) for training
i) the principles of machine setting and operatien‘including the correct use and fdjustment
of work-piece holding and guiding devices, guards and tool selection,
ii) the safe handling of the work-piece when'cutting,
iii) the correct use and adjustment-gf;safety appliances such as jigs, templates| extension
tables and end stops, and
iv) the use of personal protective equipment for ear and eye protection;
2) before machine setting to
i) ensure that the todls used are sharp, selected, maintained and adjusted in accorflance with
the tool manufacturer’s instructions,
ii) use table rings or table insert to close the gap between the table and the |[arbor to a
minimuan,
iii) use’special equipment for setting, e.g., gauges where practicable,
iv).{take care when handling tools,
V)~ ensure that, when using a demountable power feed unit, it is plugged into [the socket
provided for that purpose on the machine, and
vi) take care of possible collision of the tool with other parts of the machine before starting
any adjustment movement;
3) for work-piece guiding the use of

i)

a fence,

ii) a false fence wherever possible to minimize the gap between the cutter(s) and the fence

plates,

iii) a push block or push stick to aid hand feeding or, wherever possible, a de-mountable power

feed unit, and
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4)

iv)

roller or extension tables to support long work-pieces;

before machining to

fit the tooling to the machine to operate in the correct direction of rotation and to feed the
work-piece to the tools against the direction of spindle rotation,

ensure that the selected rotational speed is appropriate for the tooling being used,

select and adjust the guards, especially to close the hinged cover (see 6.6.2.2.2) and to
adjust the pressure pads, and

g)

h)

because of the wide variety of work which can be undertaken on vertical spindle motlding
machines, not one type of safeguard can be considered effective for all conditions: Hach
operation should be considered separately and the best practicable safeguard selécted. [The
type of tool, cutting edge projection and the height at which the tool is set, will deternpine
the minimum size of the hole in the table.

[) for straight work: In order to prevent access to the tool during straight work, |t is
necessary to use, in conjunction with the fence, either a de-maountable power feed pnit
or fence and table pressure pads equipped with special sho€s depending upon|the
work-piece dimensions;

II) stopped work: In order to prevent access to the-tgol during stopped work, {t is
necessary to use, in conjunction with the fence, table and fence pressure pads equipped
with special shoes depending upon the work-piece dimensions;

III) in order to prevent kickback, it is necessary to use back and/or front end stops fixed to
the fence, table or fixed to an extension table;

IV) unless the work-piece is large enough‘to provide a safe and adequate hand hold,|the
use of a jig is recommended;

V) for curved work: In addition-to the use of a guiding steady (lead in device) anfl in
conjunction with the adjustable guard (hand protector), a template is useful to preyent
access to the tool;

VI) for bevel cutting: I addition to the use of the fence and de-mountable power feed finit
or pressure pads,\itis important to ensure the firm support of the work-piece by uging
a special jig or(adjustable canting fence in order to prevent access to the tool; and

VII) for tenonifig:'In order to feed the work-piece safely along the tool during tenoning, |it is
necessary/to use the sliding table and enclosure provided by the manufacturer;

information that the cutting speed should be selected between 40 m s-1 in order to reduce
the risk of kickback and 70 m s-1;

precaution to be taken when lowering the tool under the table to avoid contact between

j)

k)

£] . 1 | £ | oLl 1o
LIIT LUUT dIIU dIly TTATU pPdl U UL ULIIT TIIAaCIIInIc,

information that for machines equipped with adjustable table insert, the operator shall take
care of possible crushing/shearing hazards between the work-piece and the protruding
part of the table insert when the work-piece is fed with a demountable power feed unit;

information that for machines equipped with quick tool/arbor change system, the pull-in
force of their clamping system shall be periodically checked by the personnel authorized
by the manufacturer, including the intervals;

information that for machines equipped with hydrostatic tool/arbor fixing devices, only
fixing devices with additional mechanical device to protect against the loosening of the
tool/arbor, in case of leakage in the hydrostatic system shall be used; and
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1) information that only tool holders conforming to EN 847-3:2013 shall be used when a quick
tool change system is provided.
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Annex A
(informative)

Performance level required

This annex replaces ISO 19085-1:2017, Annex A and gives a quick-view summary of the performance

L P e e e
explanatiops, refer to Clauses 5 and 6.
Table A.1 — Safety functions and their PL;
. . Subclause of Subclause of
Area No. Safety function/devices PL, 1S019085-1:201711S0 19085-6:3017
Start 1 Interlocking of demountable power feed with spindle drive and c 5.3 53
glass bead saw blade
2 Interlocking of start with all safeguards c 5.3
3 Prevention of unexpected start/restart c 5.3
4 |Initiation control for start clockwise direction of rotation b 5.7.5
Stop 5 |Normal stop (braking function excluded) c 5.4.2
6 |Emergency stop (braking function excluded) c 5.4.4
Braking 7  |Braking function b/c 5.5
8 |Interlocking of brake release c 6.4.3
Spindle 9 |Speed indication (belt position) b 5.71
speed
10 |Incremental speed change c 5.7.2
11 |Infinitely variable speed monitoring c 5.7.3
12 |Interlocking of the guarding system for tenoning with speed c 574
monitoring system
13 |Control system for selection of direction of rotation b 5.7.5
Controls 14 |Time delay c 5.12
Axes 15 |Monitoring system for limited speed of axes b 511
movement — -
16 |Initiationeentrol for powered axes and adjustments c 5.13
17 | Detectionrof tool position b 513
18 |Limitation of concurrent movements under hold-to-run control b 5.13
19 %|Interlocking of inclination adjustment with spindle drive stop c 5.13
condition
20 |Prevention of unexpected start at pre-set electronic control c 5.13
21 |Interlocking between table insert movement with the position b 6.10.1.2
of the fence plates
Quick tool/ 22 |Interlocking between tool/arbor release and spindle rotation c 6.3.6
arbor change
system
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Table A.1 (continued)

Area No. Safety function/devices PL; 15(5)112313;-3?2?17 Isg lil‘;::)lgsu 56?20;17
Safeguards 23 |Interlocking of movable guards c 6.5.2.2
24 |Hold-to-run control c 6.5.3
25 |Two-hand control c 6.5.4
Clamping 26 ?revention of unexpected activation of second stage clamping c 6.8
orce
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Annex B
(normative)

Test for braking function

This annex of ISO 19085-1:2017 applies.
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Annex C
(normative)

Stability test for displaceable machines

This annex of ISO 19085-1:2017 applies.
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