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FOREWORD

1SO (the Intefnational Organization for Standardization) is a worldwide federation
of national skandards institutes (SIO Member Bodies). The work of developing
International [Standards is carried out through ISO Technical Committees. Every
Member Body interested in a subject for which a Technical Committee has been set
up has the right to be represented on that Committee. International organizations,
governmental|and non-governmental, in liaison with 1SO, also take part in the work.

Draft International Standards adopted by the Technical Committees are circulated
to the Member Bodies for approval before their acceptance as Internationat
Standards by [the 1SO Council.

International | Standard 1SO 3730 was drawn up by Technical Commitiee
ISO/TC 8, SHipbuilding, and circulated to the Member Bodies in_Appil 1975,

It has been approved by the Member Bodies of the following countries :

Australla Germany Roland

Austria Ireland Romania

Belgium Israel South Africa, Rep. of
Brazil Italy Spain

Bulgaris Japan Sweden
Czechoglovakia Korea, Rep. of Turkey

Finland Netherlands United Kingdom
France Norway Yugoslavia

No Member Blody expressed disapproval of the document.

© International Organization for Standardization, 1976 @

Printed in Switzerland
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INTERNATIONAL STANDARD

1SO

3730-1976 (E)

Shipbuilding — Mooring winches

1 SCORE AND FIELD OF APPLICATION

This Infernational Standard specifies the characteristics of
automatic and non-automatic mooring winches, having
electric,|hydraulic or steam drive, which fulfil the functions
of mangeuvring, holding and storing mooring ropes on a
single dqum.

Such wjinches may also be used for warping purposes.

The furctions of mooring winches covered by this Inter-
national| Standard are illustrated in table 1.

TABLE 1 — Functions

1 2
Non-automatic Automatic
mooring winch mooring winch

Opetation O : :D

3 DEFINITIONS

3.1 Nominal size

The nominal size of a moedring winch cqgrresponds to the
drum load at its nominal speed as given in the performance

table (table 2).

3.2 Loads

3.2.1 dram“ioad; rated load; hauling load; hoisting load :

The maximum rope tension {in kilonewtg
the drum exit when the winch is hoistin
thé’;nominal speed with the rope wound
single tayer (see 3.3.1).

3.2.2 holding load; brake holding load

ns), measured at
or hauling in at
bn the drum in a

: The maximum

tension (in kilonewtons) that can be inaintained by a

braking/locking system in the first layer.

3.2.3 stalling load : The maximum rop¢g
newtons), measured at the drum exit whe
to rotate in the direction of haul, the prim
for maximum torque and the rope bein
drum in a single layer.

FOR AUTOMATIC MOORING WINCHES

3.2.4 recovery load : The maximum rop
newtons), measured at the drum exit
commences to rotate in the direction of
mover being set for maximum torque
control and the rope being wound on the
layer.

tension (in kilo-
the drum ceases
mover being set
g wound on the

ONLY

e tension {in kilo-
when the drum
haul, the prime
under automatic
drum in a single

automatic device

Mooring X X
On draym On drum
. X X
Rope stprin
g On drum On drum
Tension
o X X
maintaihing On d
through|brake ndrum On drum
Optional. Optional,
Warping On warping-end On warping-end
or on drum or on drum
Tension main-
taining through X
On drum

2 REFERENCE

1SO 2408, Steel wire ropes for general purposes - Charac-

teristics.

3.2.5 rendering load : The maximum rope tension (in kilo-
newtons), measured at the drum exit when the drum just
commences to rotate in the opposite direction to the
applied driving torque, the prime mover being set for
maximum torque in automatic control, with the rope
wound on the drum in a single layer.

3.3 Speeds

3.3.1 nominal speeds; design speed; rated speed : The
maximum speed {(in metres per second) that can be main-
tained by the winch when it is applying the drum load
(see 3.2.1).
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3.3.2 light-line speed; no-load speed; slack-rope speed :
The maximum rope speed (in metres per second) that the
winch can maintain with the rope wound on the drum in a
single layer, and with negligible tension on the rope.

3.3.3 creep speed : The minimum uniform speed (in
metres per second), measured on the first layer, that the
winch can maintain under drum load.

3.4 Right-hand and left-hand mooring winches

4.2 Basic calculation

421 Drum load of the winch

The allowable calculated stresses, based on simple elastic
theory, of any part of the winch shall not be greater than
0,4 times the 0,2 % proof stress of the material.

4.2.2 Maximum torque of prime mover corresponding to
the most severe working conditions .

A winch is tirmed a right-hand winch in relation to an
observer situaled on the side of the motor, power supply or
controller (in [the case of a symmetrical winch), when the
reduction geatf or the drive for the drum is on the right-
hand side of the drum (see figure 1).

A winch is termed a left-hand winch in relation to an
observer situated on the side of the motor, power supply or
controller (in [the case of a symmetrical winch), when the
reduction gear| or the drive for the drum is on the left-hand
side of the drym.

0 i
L=ty R,
o/ \/

The allowable stresses I the affectedpartsshall not be

greater than 0,9 times the 0,2 % proof stress, of the material.

4.2.3 Holding load of the winch

The aflowable calculated stressés\ of the affected parts
(including the base plate} shall-not-be greater thah 0,9 times
the 0,2 % proof stress of the-material.

4.3 Direction of motion of the operating device}

The direction ofimotion of the operating deviges shall be
such that the_rope is hauled by clockwise movement at a
hand-wheel ot\crank handle or alternatively movement of a
hand-lever towards the operator.

The direction of operation of all control handles shall be
clearly and permanently marked.

Whatever the form of motive power, the operaling device
shall, when under manual control, be arranged tp return to.
the braking or stop position automatically unless otherwise
agreed between the purchaser and manufacturer.

NOTE — Attention is drawn to the existence of nafional safety
regulations in certain countries affecting winch controls

4.4 Brakes

4.4.1 Electric winches shall be provided with an auto-
matic braking system which operates when bfinging the
operating device to the stop or braking position, and also
when there is no power on the winch. The brake shall be
capable of holding a load on the hawser of 1,% times the
drum toad and of stopping the rotation of the grum at its
maximum speed. without suffering damage. For pther types
of drive, a suitable system of braking should be apreed upon

FIGURE 1 — Examples of right-hand winches

4 DESIGN AND OPERATION

4.1 Material stresses

The manufacturer of the winch shall be responsible for
determining the. strength requirements of the component
parts of the winch to withstand all- loads of the respective
nominal sizes of mooring winches, specified in table 2.

2

between the purchaser and manufacturer. Such a system
shall be capable of holding a load on the hawser of 1,5
times the drum. load.

4.4.2 All winches shall be provided with a drum brake
capable of maintaining the holding load of the winch.

4.5 Drum design

4.5.1 Design rope

For design purposes the drum shall be based gn a Warrington-
Seale steel-cored rope manufactured from 1 570 N/mm2
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tensile grade wire in accordance with table 10 {column 6)
of 1SO 2408.

NQTE - The above requirement does not preclude the use of other
types of rope in service.

The use of ropes having minimum tensite strengths of 1420 N/mm?2,
1570 N/mm2 and 1770 N/mm?2 has been approved by the
International Association of Classification Societies {(IACS).

4.5.2 Drum diameter

The drpm—diameter—shat—be—rottess—than—16—times—the

I1SO 3730-1976 (E)

4.6.2 Warping-ends

A winch may be specified with or without warping-ends.

‘A warping-end when fitted shall have a diameter not less

than that specified in column 11 of table 2.

4.6.3 Fibre-rope handling gear

A winch may be specified with or without fibre-rope
handling gear.

diametdr of the design rope, as specified in column 11 of
table 2.

4.5.3 Drum capacity

Drums [shall be of two capacities, ‘normal’* and “high”.
The mipimum length of design rope to be stored on normal
capacity drums is given in column 12 of table 2. High-
capacity drums shall store twice the length of rope of
normal{capacity drums.

4.5.4 Drum length

The drum length of normal-capacity drums shall be such
that the total length of the design rope can be
accommuodated in not more than five layers.

The driim length of high-capacity drums shail be such that
the tothl length of the design rope can be accommodated in
not mofe than eight layers.

Where | split drum is used, the number of layers on the
storage|section may be increased.

NOTE { Attention of users of the winch ‘®ust be drawn to the
possibility of damage occuring to the(rope if large loads are
applied Wwhile more than four layers of rope are reeled on the drum,

4.5.5 Prum flange height

When {ll the rope is reeled on a normal-capacity drum, the
flange khall project-at least 1,5 times the rope diameter
above the outer dayer. The flange height of high-capacity
drums [shall be~such that the design rope may be fully
stored without projecting beyond the flanges when wound
with thedayers superimposed directly upon each other (i.e.

withouk—a—haf—rope—diameter—ofiset between—adjacent

5  PERFORMANCE

The mooring winch shall be capable of exgrting the hauling,

holding, recovery and rendening loads |according to its

nominal size, as specified \in table 2| and within the
limitations specified in’5.1to 5.4.

The device for automatic service may ato enable smaller
pre-set values of\ rendering and recovpry loads to be
obtained.

NOTE —Forvdefinitions of the following loadg and speeds, refer to
3.2 and\3.3:

5.1, Drum load

The drum load shall be not greater thgn 0,33 times the
breaking strength of the design rope when operating at the
corresponding nominal speeds.

5.2 Holding load

The holding load shall be not less thian 0,8 times the
breaking strength of the design rope.

5.3 Recovery load

The recovery load shatl be not less than (0,5 times the drum
load.

5.4 Rendering load

The rendering load shall be not more than 0,5 times the
breaking strength of the design rope.

5.5 Speeds

layers).

4.5.6 Drum clutch

The drum shall be declutchable from the drive unless other-
wise agreed between the purchaser and the manufacturer.

4.6 Auxiliary equipment

4.6.1 Rope guide

An automatic rope guide may be fitted on the drum if.
agreed between purchaser and manufacturer,

5.5.1 Nominal speed

The minimum design speed for the respective nominal sizes
of mooring winch shall be in accordance with that
specified in table 2.

5.56.2 Light-line speed

The light-line speed, measured on the first layer on the
drum, shall be not less than 0,5 m/s.

5.5.3 Creep speed

The creep speed shall be not more than 0,5 times the
nominal speed and not more than 0,15 m/s.
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6 ACCEPTANCE TESTS 6.1.2 Individual tests

The following tests shall be carried out :
6.1 Rules concerning testing at manufacturer’s works for
the acceptance of the manufacturer and purchaser 1) Operation under no load : Running for 30 min,

15 min continuously in each direction, at light-line

6.1.1 Type testing speed.
One winch of each batch shall be tested. This test may be 2) Correct operation of brake system.
replaced by a prototype test certificate if agreed by the
manufacturer and purchaser. 3) While testing, the following should be checked :
The test shall bptarredoutasfottows— F—tigirtessagamstot-teakages—
1) Operatign under load : Hauling and veering of the b} temperature of bearings;

drum load of the winch for 30 min continuously. )
c) presence of abnormal noise;

2) Holding|test : To be tested by applying the holding )
d) power consumption;

load to a rq
not rotate.
agreed betw

pe led off the drum, when the drum shatl
This may be carried out on board ship if
ben purchaser and manufacturer.

3) Autom?‘tic brake system test : This test shall satisfy

the require
ship if agr

ents of 4.4. It may be carried out on board
bed between purchaser and manufacturer.

e) speed of rotation of the drum.

6.2 On-board acceptance tests and inspections

It is recommended\that the following inspection$ and tests
be catried out-on‘board the ship, to ensure that tHe winch is
fully operable:

4) Automatic controls Verify the recovery and

rendering lopds.

5) While tpsting, the following should be checked : All tests-$hall be carried out under ship power.

a) presehce of abnormal temperature of bearings;

b) meastirement of actual speed; 6.2.1  Running tests.

¢) presence of abnormal noise; The winch shall be run for 10 min at light-line spged, 5 min
continuously in each direction.
d) powgr consumption.

Where tests arg¢ required in excess of the type test, these
should be agfeed between the pruchaser <and manu-
facturer at the time of the contract. :

6.2.2 Bearings

Bearing temperature rises shall be checked.
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