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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
ical standardization.
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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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INTERNATIONAL STANDARD ISO 4568:2021(E)

Ships and marine technology — Sea-going vessels —
Windlasses and anchor capstans

1 Scope

This document specifies requirements for the design, construction, safety, performance and acceptance

testi g of windlasses and anchor Pnpcfnnc

This flocument is applicable to windlasses and anchor capstans of sea-going vessels/which have an
electyfic, hydraulic, pneumatic or external drive, of the following types:

2]

ymmetrical double cable-lifter windlasses (type 1);

|
%)

ngle cable-lifter windlasses (type 2);

ngle cable-lifter windlass units (types 3 and 4);

|
%]

hchor capstans (type 5);

|
[5)

— dpuble cable-lifter windlasses with connecting shaft (type‘6).
For cgmbined windlasses/mooring winches, ISO 3730 is-applicable in addition to this docyment.

NOTE Attention is drawn to the requirements of relevant Classification Societies or the govegrnment of the
state ywhose flag the ship is entitled to fly.

2 Normative references

The fpllowing documents are referrédto in the text in such a way that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undafed references, the latest edition of the referenced document (including any amendmg¢nts) applies.

ISO 1704, Ships and marine technology — Stud-link anchor chains
ISO 3Y30, Shipbuilding . and’marine structures — Mooring winches
[SO 3828, Shipbuilding and marine structures — Deck machinery — Vocabulary and symbols
SO 4113, Hydraulic fluid power — General rules and safety requirements for systems and theif components

1SO 6§82 Shipbuilding — Deck machinery — Warping end profiles

ISO 7 RIS Chinhyilding Doclr machinoyy Coneoral yoqiiiyomontc
OO oHpP 1 CCI AT ocCReHtHTeq - ements

[EC 60092 (all parts), Electrical installations in ships
IEC 60529, Degrees of protection provided by enclosures (IP Code)

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 3828 and the following apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org

© IS0 2021 - All rights reserved 1
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working load

FW

<windlass or anchor capstan> continuous working load that the prime mover of the windlass or anchor
capstan is able to apply for 30 min, derived from the chain cable diameter and the chain cable grade

3.2

nominal size
<windlass or anchor capstan> size expressed in terms of chain cable diameter, in millimetres, grade of
chain cable, holding load and maximum anchorage depth

Note 1 to entr,

EXAMPLE

v: When the maximum anchorage depth is below 82,5 m, it is not expressed

100/3/45- 100 m is the size designation of a windlass for a 100 mm diameter chain cable g

1) Grade 3, with a holding load of 45 % of the breaking load of the chain cable, and a maximum ancherage d4

100 m.
3.3

overload pulll

short-time oyerload capacity necessary for the windlass or anchor capstan to break ground, pro

by the windl
34

holding load

maximum st

3.5
windlass

hss or anchor capstan prime mover

htic load on the chain cable that the cable-lifter brake can withstand

machine in which the cable-lifter is mounted on a horizontal shaft

3.6

symmetrical double cable-lifter windlass (type 1)

fully powere

d windlass with two symmetrical cable-lifters

Note 1 to entrfy: For the purposes of designation, itcorresponds to Type 1, see Clause 7 and Figure 1.

3.7
single cable

lifter windlass (type 2)

single fully powered windlass withone cable-lifter

Note 1 to entrjy: For the purposés-of designation, it corresponds to Type 2, see Clause 7 and Figure 2.

3.8
single cable

lifter windlass unit (types 3 and 4)

windlass unit in whi€h“one cable-lifter is provided with an external power source

Note 1 to ent
and 4.

39

'y For the purposes of designation, it corresponds to Types 3 and 4, see Clause 7 and Fig

fIACS
pth of

vided

lires 3

anchor capstan (type 5)
machine in which the cable-lifter is mounted on a vertical shaft

Note 1 to entry: See Figure 5 and ISO 3828 for a complete definition.

1) International Association of Classification Societies.

2
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3.10
double cable-lifter windlass with connecting shaft (type 6)
fully powered windlass in which two drive motors with two cable-lifters are connected by a shaft joint

Note 1 to entry: The cable-lifter can be driven by either drive motor.
Note 2 to entry: See Figure 6.

3.11

control braking system

device capable of automatically and stably braking a windlass or anchor capstan when the later are
stopped, downtime, power off or any other non-operating state

3.12 |Right- and left-hand windlasses

3.12.1
rightthand windlass
windlass where the drive for the cable-lifter or cable-lifter unit is on the right-hand side|of the cable-
lifter,|in relation to an observer situated on the side of the motor, power supply or controller

3.12.2
left-hland windlass
windlass where the drive for the cable-lifter or cable-lifter udit)is on the left-hand side |of the cable-
lifter,|in relation to an observer situated on the side of the motor, power supply or controllér

3.13
breaking load of the chain cable
minirhum breaking load of the chain cable specified\by IACS for the diameter and grade df chain cable
concerned

3.14
anchorage depth
depth measured as the water height of-the’sea level at the point of anchoring

4 Design and construction

4.1 |Chain cable

The chain cable shall.meet the requirements of ISO 1704 for the three grades of chain cablg¢ (see 5.3).
4.2 |Cable-lifter

4.2.1| Thelcable-lifter shall have at least five snugs.

4.2.2 The cable-lifter shall be declutchable from the drive. Power-operated clutches shall also be
declutchable by hand.

4.3 Warping ends

4.3.1 The windlass may be designed with or without warping ends. The anchor capstan shall be
designed with a warping end.

4.3.2 Warping ends may be fitted on the intermediate shaft or on the cable-lifter shaft; for the profile
of warping ends, see ISO 6482.

© IS0 2021 - All rights reserved 3
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4.4 Mooring winch

4.4.1 Windlasses may be designed to be with or without winches. Mooring winches shall be designed
according to ISO 3730.

4.4.2 Mooring winches can be installed in the intermediate shaft or chain cable shaft.
4.5 Strength requirements

4.5.1 When calculating stress of driving units and other pressed parts according to the rated torque of
the prime mgver, the stress on such parts shall not exceed 40 % of the yield limit of the materials.

4.5.2 The
the holding 1
yield limit of]

4.5.3 Whe
not exceed 9

4.5.4 Whe
breaking for
not exceed 9

4.5.5 Whe
shall not excs

vindlass with brakes engaged and cable-lifter disengaged from drive units shall with
bad given in 5.3 without brake slip; the stress on pressed parts shall not exceed 95 %
the materials.

1 the electric motor is stalled or the safety valve is opened, the stress)on pressed parts
b % of the yield limit of the materials.

1 the middle part of the warping end or mooring winch (if any) withstands the min
e of the fitted cables in the horizontal direction, the stress on windlass pressed part;
b % of the yield limit of the materials.

1 the cable-lifter brake withstands the holding load, the stress on relevant pressed
bed 80 % of the yield limit of the materials.

stand
of the

shall

jmum
shall

parts

4.5.6 When calculating the stress, attention shall be-paid to:

a) stress cdncentration in keyways and otherstress raisers;

b) dynamideffects due to sudden starting or stopping of the prime mover or chain cable;

c) the fact| that calculations are~made according to classical theory for stress calculatipn, if
the calchlations based on finite” element simulation are not applicable to the above strgngth
requirements.

4.6 Brakihg system

4.6.1 Confrol braking system

4.6.1.1 Eleftric windlasses shall be provided with a fail-safe braking mechanism such that the hrakes

are automati

atty engaged witern the operating device Ts i the stop or braking position, or wher

there

is no power to the electric motors. The brake shall be capable of holding a load on the chain cable of 1,5
times the working load of the windlass.

4.6.1.2 For other types of drives, a suitable fail-safe system of braking shall be agreed upon between
the purchaser and manufacturer. Such a system shall be capable of holding a load on the chain cable of at
least 1,3 times the working load of the windlass.

4.6.2 Cable-lifter brake
4.6.2.1 Each cable-lifter shall be fitted with a hand brake, which may be remotely controlled and which

is capable of applying a braking torque sufficient to maintain a load equal to the holding load given in 5.3.

© ISO 2021 - All rights reserved
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2  When designing cable-lifter brakes, attention shall be paid to the following.

a) The brake torque direction of the cable-lifter brake shall be adapted to the direction of anchoring.

b) The cable-lifter brake shall be capable of controlling the calculated load produced by the weight
of the chain cables and windlass at a specified anchorage depth (the anchor and chain cables are
freely suspended); apply the brake for each casting of a shot of chain cable, to stop the chain cable
with slip of not more than 7 m, and the force on hand wheels shall not exceed 160 N.

c) When the cable-lifter brake withstands the holding load, the force on handles or hand wheels shall
not exceed 750 N. It shall be operable for two persons.

4.7

4.7.1
mech

systein.

4.7.2
windl

4.8
4.8.1

4.8.2
move

4.9

The s
possi

4.10
4.10.

4.10.
mark

towaids the ‘@perator or alternatively a clockwise movement at a hand-wheel, and vice vers

Emergency stop

Each remotely controlled windlass shall be fitted with a quick-acting, local, em
hnism that, when operated, removes power from the windlass and applies the cor

The emergency stop shall be located in a clearly marked and“aecessible position
ass.

Protection

Prime movers and gearing shall be protected against excessive torque and shock.

ergency stop
htrol braking

close to the

Cable-lifter and gearing shall be protectediagainst excessive torque developed by the prime

"

Speed control

beed of rotation of the cable-liftershall be adjustable between “no load” speed and st
ble to make the adjustment while the windlass is working.

Direction of motion‘of operating devices
L The operationcofithe windlass shall be in accordance with ISO 7825.

P The direction of operation of all control handles or hand wheels shall be clearly and

bp. It shall be

permanently

ed. It shdll)be such that the anchor is weighed or the brake is applied by movemenf of a handle

4.10.

0.

B Whatever the form of motive power used, the operating device shall, when under manual control,

be arranged to return to the braking or stop position automatically, unless otherwise agreed between the
manufacturer and purchaser.

4.11

Drive equipment

4.11.1 Electrical drives and control equipment shall conform to the requirements of IEC 60092. Open
deck mounted enclosures shall conform to [EC 60529, and/or to the appropriate degree of protection for
the service and environment in which the equipment is installed.

4.11.2 Electric motors shall conform to the requirements of classification societies. Electric motors
with rated power of 100 kW and above shall be certified by classification societies. Electrical drive and
control equipment shall conform to IEC 60092. Open deck mounted enclosures shall conform to IP56

© IS0 2021 - All rights reserved
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of IEC 60529 or to the appropriate degree of protection for the service and environment in which the
equipment is installed.

4.11.3 The protection of electric motor cables and size of cables shall conform to the requirements
of classification societies. Cables installed on open decks shall be provided with effective mechanical
protection.

4.11.4 Hydraulic drives and control equipment shall conform to the requirements of ISO 4413.

4.12 Remote control devices

Each remote

5 Requirn

y controlled machine part shall be operated locally by hand.

ements

5.1 The windlasses shall be capable of continuous operation for a period of 30 min while exertipg the

working loag
reduced spee¢

5.2 The ch
warping end

d, the overload pull specified in 5.3.

efficiency of 70 % and a buoyancy factor of 87 %.

| specified in 5.3. They shall also be capable of exerting, for a pefiod of at least 2 rpin at

ain cable nominal speed shall be not less than 0,15 m/s,)JAssume a standard anchor, a

5.3 The following values shall be used in determining perforniance data for windlasses. The valugs are

based on the

a)

b)

Working
— Grade
— Grade
— Grade
where

d
Overloac

Working

w W

use of one cable-lifter at a time.

load, F,,;, in newtons, for an anchorage depth down to 82,5 m:
1 chain cable: F,,; = 37,5d2,
2 chain cable: F,,; = 42,5d?,

3 chain cable: F,,; = 47,5d%

is the chain cablé.diameter, in millimetres.
pull = 1,5F .
load, F»,in newtons, for an anchorage depth deeper than 82,5 m:

£D-82,5)%0,27d?,

where
d
D

is the chain cable diameter, in millimetres,

is the anchorage depth, in metres.

Overload pull = 1,5F,,,,.

Holding load:

— with chain cable stopper: 0,45 times the breaking load of the cable;

— without chain cable stopper: 0,8 times the breaking load of the cable.

© ISO 2021 - All rights reserved
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5.4 Mooringload — For windlasses provided with warping ends and winches, the mooring load of the
windlass warping end and mooring winch shall conform to ISO 6482 and 1SO 3730.

6 Acceptance tests

6.1 The tests and checks specified in 6.2 to 6.5 shall be carried out on the windlass or windlass unit.
When tests are required in addition to those specified in 6.2 to 6.5, they shall be agreed between the
purchaser and the manufacturer at the time of contract. The location of all tests shall be agreed between
the purchaser and the manufacturer at the time of contract.

6.2 |The windlass shall be run without load at a speed not less than nominal speed for3( min, 15 min
in eagh direction, plus 5 min in each direction on each additional gear change as soonas possible after
the 30 min run. While testing, the following shall be verified by inspection or measufément

a) tightness against oil leakage;
b) te¢mperature of bearings;

c) presence of abnormal noise.

6.3 |The windlass shall be checked to verify that the working léad'and nominal speed are|attainable as
specified in 5.1. Apply a test-load respectively of 50 % and 100<% of the windlass working [oad, operate
the wjindlass to lift and lower the test-load twice within a‘stroke of less than 5 m. Whilg testing, the
followings shall be verified by inspection or measurement:

a)

(@]

irrents and voltages of the electric motor under the working load are generally not npore than the
hted currents of the electric motor;

—

b) recovery speed under the working load;
c) tightness against oil leakage;

d) te¢mperature of bearing;

e) presence of abnormal noise;

f) epgagement between the'chain cables and the cable-lifter.

6.4 |[The windlass shall be checked to verify that the overload pull is attainable as specified in 5.1. Apply
a testtload of 150<%- 0f the windlass working load, operate the windlass to lift and lower|the test-load
twicelto three tim€s at a low speed for an accumulated time of about 2 min. While testing, the followings
shall be verified’by inspection or measurement:

a) t1ghtness against oil leakage;

b) temperature of bearing;
c) presence of abnormal noise;

d) engagement between the chain cables and the cable-lifter.

6.5 The working condition and satisfactory operation of the control brake and the cable-lifter brake
shall be tested to ensure compliance with the requirements of this document. Apply a test-load as given
in 4.6.1, and operate the windlass to suspend the test-load 1 m to 2 m above the ground and hold for
0,5 min to check the reliability of the control brake.

6.6 The free anchoring of the windlass shall be tested by simulation. The cable-lifter brake shall also
be validated in terms of control and stop of anchoring. Apply a test-load of 50 % of the windlass working
load, operate the windlass to lift the test-load to a certain height, disengage the clutch after the cable-

© IS0 2021 - All rights reserved 7


https://standardsiso.com/api/?name=efcfea8554e434b234352fe81eb4ca17

ISO 4568:2021(E)

lifter brake is engaged, then slowly release the cable-lifter brake so that the test-load falls freely. Before it
hits the ground, operate the hand wheel of the brake to stop it effectively at least twice. While testing, the
reliability of the cable-lifter brake shall be checked.

6.7 Where remote controls or other special devices are fitted, their satisfactory operation shall be
verified.

6.8 Where warping ends or mooring winches are fitted, a function test shall be conducted under the
mooring load as specified in 5.4.

6.9 Whererthe—wirdtassmanufacturer—does—mot—have—suffictentfacitities—to—comptete—the—tespts as
specified in p.3 to 6.8, the above-mentioned tests can be conducted on board upon approyal™hy the
purchaser. A function test shall be conducted under no load as specified in 6.1 in the manufactuning plant.

7 Designation

Windlasses qr anchor capstans complying with this document shall be designedin-accordance with the
following exgmple.

Windlass 1S0 4568 2 E400/3/45 R 82,5

Identification block
indlass or anchor capstan

Reference number of this document

Type of windlass or anchor capstan:
Jee 3.6 to 3.10 and Figures 1 to 6.

Type of drive: E=electric; H=hydraulic;
Y=steam; EP=externally powered

Nominal size, in accordance with\3.2

(ontrol side of winch: C=central;
R=right-handed; L=left-handed

Maximum anchorage’depth, in metres

In addition to the information to be supplied by the manufacturer in the designation (as abovg), the
manufacturdr of theé\windlass should require from the purchaser the basic information given in
Annex A, at the time of the enquiry.

8 Marking

Windlasses or anchor capstans complying with this document shall be permanently marked with the
following information:

a) reference number of this document;
b) nominal size, in accordance with 3.2;
c¢) maximum anchorage depth, in metres.

EXAMPLE  ISO 4568-100/3/45-82, 5

8 © IS0 2021 - All rights reserved
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Figure 1 — Type 1: Symmetrical double cable-lifter windlass, fully powered (central model)

O

v

a) Left-hand model

pre

a) Left-hand model

|1 O

Figure 2 — Type 2: Single cable-lifter windlass, fully powered

Eigure 3 — Type 3: Single cable-lifter windlass unit, externally powered

b) Right-hand model

b) Right-hand model

O

4

v

Figure 4 — Type 4: Single cable-lifter windlass unit driven by two external prime movers

© IS0 2021 - All rights reserved
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10

=

O

Figure 5 — Type 5: Anchor capstan

O

Figure 6 — Type 6: Double cable-lifter windlass with connecting shaft

O
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