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ISO 25862:2009(E)

Ships and marine technology — Marine magnetic compasses,
binnacles and azimuth reading devices

This

compasses for navigation and steering purposes, binnacles and azimuth reading devices,

According to the design of the ship, two types of binnacle are specified.

This

In th

system supported by a single pivot inside a bowl which'is completely filled with liquid, and which

in gi
Stan

This

c)

$cope

nternational Standard gives requirements regarding construction and performance’ of ‘mar

nternational Standard applies to liquid-filled magnetic compasses:
intended for ship's navigation and steering purpose in sea navigation-according to regulation
having a direct reading system;

which may be of the reflecting, projecting or transmitting types.

context of this International Standard, a magnetic‘compass is an instrument consisting of

bals inside or outside the bowl. Compasses without gimbals are also covered by this
ard; the requirements relating to gimbals,do not apply to such compasses.

nternational Standard applies to

all ships to which SOLAS applies (ships of gross tonnage > 150 t, engaged on international
ghips of gross tonnage >/50Q0't not engaged on international voyages) fitted with class
gompasses,
all ships to which SOLAS does not apply, fitted with the class A or class B magnetic compass
lffeboats/rescue boats fitted with a class B magnetic compass (as specified in Annex H).

nternational'Standard does not apply to:

qry gard compasses,

ne magnetic

in force;

a directional
is supported
International

voyages and
A magnetic

es, and

descriptions given, or

hand bearing compasses.

types of compass designed on principles different from those stated above of not complying with the

The requirements for the testing and certification, positioning in ships and the deviation adjustment of

com

passes are given in the Annexes.

© 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=29aeda8b6afb1570e8109d566fd31a5b

I1ISO 25862:2009(E)

2 Normative references

The following referenced documents are indispensable for the application 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 1069:1973, Magnetic compasses and binnacles for sea navigation — Vocabulary

IEC 60945:2002, Maritime navigation and radiocommunication equipment and systems — General
requirements — Methods of testing and required test results

IMO Resolutjon A.S0Z(A) Kecomirmenaations on periormarice Starndards 1or rmagnetic cormnpasses

3 Terms|and definitions
For the purpgses of this document, the terms and definitions given in ISO 1069 and the following apply.

31
magnetic cgntrol sensor
sensor using|the geomagnetic field for feeding an automatic heading-control system, or controlling an off-cpurse
alarm unit, of feeding other devices

3.2
minimum distance
distance measured between the nearest point of magnetic materialpwhich is part of the ship's structure arld the
centre of the[compass

NOTE THe minimum distance for a standard compass is given in Figure E.1 and for a steering compass is giyen in
Figure E.2.

3.3
safe distande
distance measured between the nearest point ofthe item concerned and the centre of the compass

NOTE THe safe distance is determined(@s)specified in Annex F.

4 Magnetic compasses
4.1 Construction anddmaterials

411 Magnetic material

The magnetg tised in the directional systems of magnetic compasses shall be of a suitable magnetic m3gterial
having a high remanence and coercivity of at Teast T8 kA/m. All other materials used in magnefic compasses,
other than transmitting compasses, shall be of non-magnetic material.

41.2 Lubber mark

In class A compasses, the distance between the lubber mark and the outer edge of the card shall be between
1,5 mm and 3,0 mm for direct reading and reflecting types and between 0,5 mm and 1,5 mm for projecting
compasses. The width of the lubber mark shall not be greater than 0,5° of the graduation of the card.

In class B compasses, the compass shall be fitted with at least one lubber mark, indicating the direction of the
ships head (the main lubber mark). Additional lubber marks are permissible.

2 © 1SO 2009 — All rights reserved
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The lubber mark shall be of such design as to allow the compass to be read from the steering position when
the bowl is tilted 10° in the case of a gimbal compass or 30° in other cases.

4.1.3 Position of the card (class A only)

When the verge ring and the seating for the azimuth reading device are both horizontal, the graduated edge of
the card, the lubber mark if a point, the pivot point and the outer gimbal axis shall lie within 1 mm of the
horizontal plane passing through the gimbal axis fixed to the bowl.

4.1.4 Angle of gimbal axes and intersection of vertical planes passing through them

The

hngle formed by the outer and inner gimbal axes shall be of the values given in Table~1| The vertical

plangs through the gimbal axes shall intersect to within 1 mm of the pivot point. Any end pldy‘shiall not cause

thesd tolerances to be exceeded.

The
covefed by this International Standard, the requirements relating to gimbals do not apply.

4.1.5 Thickness of the top glass cover (class A only)

The

Table 1 — Angle of gimbal axes

Magnetic compasses Angle of gimbal axes
Class A (90+1)°
Class B (90+2¥

puter gimbal axis shall be in the fore and aft direction. For.compasses without gimbals, which are also

ickness of the top glass cover and of the betfom glass of the compass shall be not less than 4,5 mm, if

non-toughened, and not less than 3,0 mm, if tdughened. These values apply also to the thickngss of the top
glassin hemispherical compasses. If material-other than glass is used, it shall be of equivalent stiength.

4.1.6| Constructional condition within'the temperature range

Within the temperature ranges given in Table 2:

g)

e compass shall opefate’ satisfactorily;
e liquid in the compass bowl shall remain clear and free from bubbles and neither emulsify hor freeze;

ere shall be-neither inward leakage of air nor outward leakage of liquid. No bubble shall form in a
ompass.unless it is specially provided to compensate for expansion;

OTE A bubble provided in a compass to compensate for expansion shall not inconvenience the flinctioning and
ading of the compass.

the internal paint shall not blister, crack or discolour appreciably;

for class A compasses, that the force exerted on the pivot bearing, in the liquid at 20 °C, by the directional
system is between 0,04 N and 0,1 N when the card diameter is 165 mm or less, and is between 0,04 N
and 0,14 N when the card diameter is larger than 165 mm;

for class B compasses, the supporting force shall be such that the directional system always remains in
contact with its pivot;

the material of the compass card shall not distort.

© 1SO 2009 — Al rights reserved 3


https://standardsiso.com/api/?name=29aeda8b6afb1570e8109d566fd31a5b

ISO 25862:

2009(E)

Table 2 — Temperature range

Magnetic compasses Temperature ranges

Class A -30 °C to +60 °C

—20 °Cto +60 °C

Class B

4.1.7 Horizontal position

The compass bowl shall be balanced so that its verge r|ng or top glass cover settles in the horlzontal plane to

within 2° when

device or ma mfymg glass isin place or not

4.2 Mounting

4.21

The bowl of

binnacle is ti
be dislodged

The inner an

4.2.2 Free

In compasse

4.3 Direc

4.31

The momen
passing thro

Mom

Tilt of supporting device

ted 40° in class A, 30° in class B in any direction and in such a manner-that the compass c
under any conditions of sea or weather.

i outer gimbal bearings shall be of the same type.

dom of the card of the compass with no supporting gimbal

5 in which no supporting gimbal is provided, the freedom of the card shall be 30° in all direct

tional system

ent of inertia

{ of inertia of the directional system shall be approximately the same about all horizontal
digh the point of support on the_pivot jewel.

4.3.2 Suspension (class A only)

The direction

10° in any di

4.3.3 Magr

The magnet
Figure 1.

al system shall be retained in position by suitable means and remain free when the bowl is
ection.

etic moment (class A only)

c moment of the magnets in the directional system shall not be less than the value giv

the compass shall be mounted so that the verge ring remains horizonfal’'to within 2° whe

n the
annot

ons.

axes

tilted

en in
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Figure 1 — Magnetic moments of liquid filled compasses (minimum requirements)

4.3.4 Settling time
Following an initial deflection of the card of 90° from the magnetic meridian, the time taken to return finally to

within 1° of the magnetic meridian shall not exceed 240/JH at a temperature of (20 + 3) °C, where H is the
horizontal component of the magnetic flux density in microteslas (uT) at the place of testing.
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4.3.5 Tilt of the directional system with regard to the vertical field (class A only)

The directional system shall be so constructed, or balanced in such a way, that it does not incline more than
0,5° from the horizontal plane when the vertical flux density is zero. The inclination shall not change by more
than 3° when the vertical flux density changes 100 pT.

4.3.6 Supporting force (class A only)

The force exerted on the pivot bearing, in the liquid used, by the directional system shall be between 0,04 N
and 0,1 N when the card diameter is 165 mm or less, and shall be between 0,04 N and 0,14 N when the card
diameter is larger than 165 mm.

4.4 Compass card

4.4.1 Gradpation

The compas

as viewed fr|
should also tlr

“W”; the inte
symbol.

The card shd

Where the cq

Il be numbered as given in Table 3.

Table 3 — Graduation of the,card

5 card shall be graduated with 360 single degrees, starting from North in thie elockwise dirgction
bm above. Each tenth degree should be marked with the three corresponding numbers. North
e indicated by “000°”. The cardinal points shall be indicated by the capital letters “N”,“S”,“H’ and
mediate points may also be marked. Alternatively, the North point may'be indicated by a sujtable

Magnetic compasses

Equal interval of the\graduation Card numbered

Class A

10

Every 10°

Class B

Not miore than 5°

Every 30°

4.4.2 Diameter of the card

The diamete

mpass card is printed on bothsides, the graduations shall coincide with a tolerance of 0,2°.

of the compass card-for binnacles of the following types are as given in Table 4.

Table 4 — Diameter of the card

Magnetic compasses Binnacle types Diameter of the card
A1 165 mm or more
Class A
A2 125 mm or more
A1
Class B 125 mm or more
A2

NOTE 1

Binnacle type A1 (see 5.1) is defined as the height of the binnacle being not less than
1 m; if the height of the binnacle is less than 1 m, it is binnacle type A2 (see 5.2).

NOTE 2 Diameter of the card of the magnetic compass for lifeboat/rescue boats is given in H.2.1.

© 1SO 2009 — All rights reserved
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4.4.3 Readability

Steering compasses of each class shall be able to be read by a person with normal vision at a distance from
the magnetic compasses as given in Table 5 in both daylight and artificial light, the graduations on the card
being contained within a sector whose width is not less than 15° to each side of the lubber mark. The use of a
magnifying glass is permitted.

For reflecting and projecting compasses, the lubber mark shall be visible and the 30° sector of the card shall
be readable by a person with normal vision at a distance of 1 m from the periscope tube.

Table 5 — Readable distance

Magnetic compasses Readable distance of compasses
Class A 14m
Class B 1,0m

4.4.4) Bearing compasses
If a bearing compass is provided with a scale graduated in degrees for the measurement of bearings relative

to thg ship's head, the scale shall be graduated 360° in a clockwise{direction, where zero, as seen through the
azimyth reading device, indicates the direction of the ship's head:

4.5 | Accuracy

4.5.1| Directional error

The directional error is a directional system constructional error. It is composed of:

a) érror of magnet orientation with regardoe the graduation of the card (collimation error);
b) ipaccuracies of the compass card graduation;

c) ¢ccentricity of the compass card graduation with regard to the rotation centre of the card.

The directional error shall-on-no heading exceed the values as given in Table 6.

Table 6 — Accuracy of the directional errors

Magnetic compasses Permissible directional error
Class A 0,5°
Class B 1,5°

In transmitting compasses, the directional error applies to the compass without fluxgate. The fluxgate of a
transmitting compass shall be placed so that the influence on the card heading shall not exceed 0,5° in the
case of class A.

NOTE If the test is undertaken in the compass bowl, the resulting value then includes the deviation due to any
magnetic material in the compass and/or in the fluxgate.

© 1SO 2009 — Al rights reserved 7
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4.5.2 Error of lubber marks

Lubber error is a constructional error of the compass bowl and gimbal, which depends on the relative position
of the main lubber mark (if it is fixed), the pivot bearing, and the direction of the outer gimbal axis.

No lubber error shall exceed the values given in Table 7.

Table 7 — Lubber errors

Magnetic compasses Maximum lubber error

aca A
oS5 7x \vrre)

Class B 1,0°

4.5.3 Errondue to friction

With the cofnpass at a temperature of (20 + 3) °C, the card is given an initial deflection (for value$ see
Table 8) firstjon one side of the meridian and then on the other. It shall return to its original position with|n the
values given|in Table 8, where H is as defined in 4.3.4.

Table 8 — Error due to friction

Magnetic compasses Initial deflection Maximum angle to return
Class A 2° Less than (3/H)°
Class B 5° Less than (9/H)°

4.5.4 Swirlerror

With the compass at a temperature of (20 £ 3)°C and rotating at a uniform rotational speed of 6°/s in the
horizontal plmne, the card deflection from the magnetic meridian when the bowl has been rotated 180°[shall
not exceed the values given in Table 9.

Alternatively| when rotating at a uniforr rotational speed of 1,5°/s, the card deflection, measured aftgr the

bowl has been rotated 360°, shall(at ho point exceed the values given in Table 9, where H is as defined in
4.34.

Table 9 — Swirl error

Card deflection
Maggpeyfe compasses Rotational speed: 6°/s Rotational speed: 1,5°/s
measured after rotated 180° measured after rotated 360°
With a card 200 mm or more o
in diameter (54/H)
Class A 108/
. H o
With a card less than 200 mm ( ) (36/H)°
in diameter
Class B (40/H)°

8 © 1SO 2009 — All rights reserved
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4.5.5 Induction error (class A only)

To avoid the induction error which is caused by an inadequate arrangement of magnetic elements in the
directional system and introduced by magnetic induction in correctors (iron spheres or similar conventional
correctors) of coefficient D due to the magnetic elements in the directional system, one of the following
requirements shall be fulfilled:

a) The value of the ratio of coefficient H to coefficient D shall not exceed 0,08.
b) The coefficient F of the sextantal deviation caused by a small magnet, less than 50 mm in length, placed

in the same horizontal plane as the magnetic elements at a tangential distance of about 40 cm from the

e fFilbhg raontiangl ovgians o loca thaon N N4 £ Fhaiaont D ~ftbh o oopmainiealore Aoy ot
gehtre-ortne-airectonat SYSTCTT TSTCSStalr U, U T U CUTTTOIiCT It O U e sermoncuraracTviatuory.

4.5.6 Mounting error of azimuth reading device

Whefe the azimuth reading device is pivoted on the compass bowl, the vertical axis of the deyice shall be
within 0,5 mm of the pivot point.

4.5.7) Error due to eccentricity of the verge ring (class A only)

If the|verge ring is graduated, the perpendicular to the plane of this ringthrough the centre of the graduations
shall be within 0,5 mm of the pivot point.

4.6 | Environmental conditions tests of magnetic compasses (class A only)

Damp heat test and rain and spray tests shall be carried-0ut as specified in IEC 60945 and all fequirements
shall pe met.

Optignally, the vibration test may be additionally carried out as specified in IEC 60945.

NOTH Environmental conditions tests of the.magnetic compass for lifeboat/rescue boats are given in H|2.3.

5 Binnacles

Depgnding on the type of shiplon which it shall be fixed, one of two types of binnacle may be used: type A1 or
type A2. The characteristics of the two types are as specified in 5.1 and 5.2.

Magnetic compasses.and binnacles are combined to be used as given in Table 10.

Table 10 — Types of binnacles

Magnetic compasses Binnacles
Class A Type A1 Type A2
Class B Type A1 Type A2

5.1 Binnacle type A1

Binnacle type A1 shall be of such a height that the magnets of the directional system of the compass are at
least 1,0 m above the under-surface of the binnacle deck fittings and meet the requirements given in 5.1.1 to
5.1.5.

© 1SO 2009 — Al rights reserved 9
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5.1.1 Construction and materials

5111 Only high quality non-magnetic materials of sufficient strength shall be used for the construction
of binnacles, helmet and box, brackets and holding-down bolts.

51.1.2 Provision shall be made in the binnacle to allow correction of any misalignment thereof in respect
of the fore and aft line of the ship, by an angle of not less than 4° and not more than 6°.

5.1.2 Provision for correction of deviation (if fitted in class B compasses)

5.1.21 Material

Where corrector magnets are used, they shall be of a suitable magnetic material of high remanencel and
coercivity of pot less than 11,2 kA/m.

Material usefl for correcting induced fields shall have a high permeability, a low coercivity-and a negljgible
remanence.

Built-in magrjets must be capable of being put into a neutral position or be removable-Built-in magnets|for B
and C correction must not produce a heeling error.

5.1.2.2 Compensation for horizontal permanent magnetism

Binnacles shall contain a device for correcting the deviation due to the. horizontal components of the ghip's
permanent magnetism. This device shall be capable of correcting a coefficient B of up to at least (720/H) and
a coefficient [C of up to at least (720/H)°, where H is as defined in 4:3.4.

Provision shpll be made in binnacles so that no magnetssof the correcting system come so close tp the
directional system as to distort the field and produce a deviation of more than (20/H)° on any course, |even
when there i$ a heel or pitch of 15°.

5.1.2.3 Correction for heeling error

Binnacles shall contain a device for correcting heeling error. This device shall be adjustable and capable of
providing a vertical magnetic field at the magnets of the directional system over the range +75 uT to —75 JiT.

Provision shpll be made in binnacles so that no magnets of the correcting system come so close tp the
directional system as to distort tHe-field and produce a deviation of more than (20/H)° expected heeling érrors
on any course, even when thefeyis a heel or pitch of 15°, where H is as defined in 4.3.4.

5.1.2.4 Compensation-for horizontal induced fields due to the horizontal component of the earth's

magnetic figld in the‘soft iron in a ship

Binnacles sHall‘be"provided with a device for compensating the horizontal magnetic fields due to indyction
caused by the*horizontal component of the earth's magnetic field in the soft iron in a ship. This device shgll be
capable of correcting a coefficient D of up to 10°.

When binnacles are vertical, and compensation is effected by spheres, the centre of the device shall not be
further than 15 mm from the horizontal plane passing through the magnetic element of the directional system.

5.1.2.5 Compensation for horizontal induced fields due to the vertical component of the earth’s
magnetic field in the soft iron in a ship

Binnacles shall be provided with a device for compensating the horizontal magnetic fields due to induction

caused by the vertical component of the earth's magnetic fields in the soft iron in a ship. When a Flinders' bar
is used, it may be hollow, provided the diameter of the hole does not exceed 40 % of the diameter of the bar.

10 © 1SO 2009 — All rights reserved
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When binnacles are vertical, the magnetic pole of the compensating device shall lie in the same horizontal
plane as the centres of the magnets of the directional system. When a Flinders' bar is used, its magnetic pole

shall

5.1.2

be taken at 1/12 of its length from the end.

.6 Positions and attachment of correcting devices

Provision shall be made in binnacles for recording the positions of the correcting devices referred to in 5.1.2.2,

5.1.2

Provi

.3and 5.1.24.

sion shall be made for all correcting devices to be satisfactorily secured after adjustment.

5.1.2

Provi
dega

5.1.3

7 Corrector coils

sion may be made for the fitting of corrector coils to provide compensation, if the ship
Lissing coils.

Accuracy of fore and aft marks

Whete fore and aft marks are provided on binnacles, they shall be in the same vertical plane to

the a

5.1.4

The
elect

In prq

A de

xis of the fore and aft gimbal bearings.

Illumination

binnacle shall contain adequate provision for illuminatingsthe card and the lubber mark
ic supply and from an emergency light source.

jector and reflector binnacles these shall provide a clear image at the helmsman's position.

ice shall be provided for dimming the electriclight from the ship's mains.

The ¢lectric lamps, fittings and wirings shall‘have no influence on the directional system.

5.1.5

Other requirements

Binngcles shall satisfy the following tests specified in IEC 60945 (Ed.4, 2001-02).

5.2

This
binng

1) damp heat,

) corrosion (salt‘mist).

Binnacle type A2

binnacle is used in sea navigation when the design of the ship makes the provision o
cle.impracticable.

is fitted with

vithin 0,5° as

py the ship's

f a full-sized

With regard to height, there are no requirements provided that binnacles meet the following requirements.

5.21

Only

©1S0

Construction and materials

high quality non-magnetic material of sufficient strength shall be used.

2009 — All rights reserved
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5.2.2 Provision for correction of deviation

5.2.21

Material

Where correcting magnets are used they shall be of suitable magnetic material of high remanence and
coercivity not less than 11,2 kA/m. Material used for correcting induced fields shall have a high permeability, a
low coercivity and a low remanence.

5.2.2.2

Compensation for horizontal permanent magnetism

Binnacles shall contain a device for correcting the deviation due to the horizontal components of the ship's

permanent n
a coefficient

Provision sh
directional s\
when there ig

agnetism. This device shall be capable of correcting a coefficient B of up to at least (720/H)
C of up to at least (720/H)°, where H is as defined in 4.3.4.

all be made in binnacles so that no magnets of the correcting system come_s0 ,close f{
stem as to distort the field and produce a deviation of more than (40/H)° oncafy course,
a heel or pitch of 15°.

5223 C

Binnacles s
of providing

Provision sh
directional sy
when there is

NOTE Th
in the space s

5.2.2.4
magnetic fie

Binnacles m
caused by th
be capable o

When binna
further than 1

Compensation for horizontal induced fields due to the horizontal component of the eart

rrection for heeling error

Il contain a device for correcting the heeling error. This device shall be adjustable and ca
vertical field at the position of the directional system over theqange of +75 uT to —75 uT.

bll be made in binnacles so that no magnets of the cortecting system come so close t
stem as to distort the field and produce a deviation of\more than (80/H)° on any course,
a heel or pitch of 15°, where H is as defined in 4.3.4.

e magnetic fields produced by the devices referred to-in 5.2.2.2 and 5.2.2.3 shall be as uniform as pg
vept by the directional system and should in no caseintroduce a significant sextantal error.

Id in the soft iron of the ship
Hy be provided with a device for-compensating the horizontal magnetic fields due to indy
e horizontal component of thetearth's magnetic field in the soft iron of the ship. This device

f correcting a coefficient profup to 7°.

les are vertical andZepmpensation is effected by spheres, the centre of the device shall n
5 mm from the hgrizontal plane passing through the magnetic element of the directional sys

5225 C

magnetic figld in the{soft iron of the ship

Binnacles mpy Be\provided with a device for compensating the horizontal magnetic fields to the indy
caused by thetvertical component of the Earth's magnetic field in the soft iron of the ship. When a Flinder

mpensation for horizontal induced fields due to the vertical component of the Earth's|

> and

Db the
even

bable

b the
even

ssible

S

ction
shall

ot be
fem.

ction
5' bar

is used, it may be hollow, provided that the diameter of the hole does not exceed 40 % of the diameter of the
bar.

When binnacles are vertical, the magnetic pole of the device shall lie in the same horizontal plane as the
centres of the magnets of the directional system. When a Flinders' bar is used, its magnetic pole shall be
taken at 1/12 of its length from the end.

The distance between the vertical axis of a Flinders' bar from the centre of the card shall be at least 3,5 times
the length of the magnetic needles.

5.2.2.6 Attachment of correcting devices

Provision shall be made for all correcting devices to be satisfactorily secured after adjustment.

12 © 1SO 2009 — All rights reserved
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Accuracy of fore and aft marks

In order that the mounting may be undertaken accurately, fore and aft marks shall be provided and these shall

be wi

5.24

thin 0,5° (1,0° in class B) of the fore and aft axis of the gimbal bearings.

Illumination

The binnacle shall contain adequate provision for illuminating the card by the ship's electric supply and from
an emergency light source. In projector and reflector binnacles, these shall provide a clear image at the
helmsman's position. A device shall be provided for dimming the electric light from the ship's mains.

The électric lamps, Titting and wiring shall have no Influence on the directional system.

5.2.5
Binng
a)

b) ¢

6 |/

Other requirements (class A only)
cles shall satisfy the following tests specified in IEC 60945:
amp heat;

orrosion (salt mist).

Azimuth reading devices (class A and, if fitted, class B)

Ther¢ shall be an appropriate azimuth reading device for the'bearing compass. Types A1 and

may

6.1

be supplied with a suitable pelorus which may be fitted‘away from the binnacle.

Azimuth sight

The field of vision shall be at least 5° on each’side of the line of sight and it shall be possible to t

of ce
class

lestial bodies and bearings of distant objects whose altitudes are between 5° below ang
B) above the horizontal.

The 1fequired accuracy of the azimuth shall be fulfilled with the group of azimuth reading devices|

Anne

6.2

It shd
the h

6.3

Alev

x C in the altitude range of 6%yabove to 50° above.

Azimuth reading-devices with vanes

Il be possible to take bearings of distant objects whose altitudes are between 5° below ar
brizontal.

Level

blcshall be provided for azimuth mirror or prism instruments.

A2 binnacles

hke azimuths
60° (10° in

described in

d 30° above

This level shall be of accuracy within 1°.

©1S0
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7 Marking

The following parts shall be marked with the information, in the position indicated, given in Table 11.

Table 11 — Marking requirements

Part Position of manufacttfrer S hame Position of serial number on the part
or other means of type identification
Card
) Card
Magnetic compasses Verge ring
Verge Ting
Gimbal ring or rings
. Any conventional position, .
Binnacle together with type marking Not required
Azimuth reading device On top of the azimuth reading devices | On top of the azimuth,reading devices

The type of liquid used, if other than alcohol, shall be indicated on the bowl in the viginijty of the filling plug.

The marking|shall be noted on the type-test certificate (see Annex D).

8 Designation

Magnetic compasses stated as complying with this International.Standard shall be designated by the follpwing
indications, in the order given:

— type of dJompass (reflector, projector, transmitting);
— number pf this International Standard;
— type of ginnacle;

— card diameter, in millimetres.

EXAMPLE Reflector magnetic ¢ompass, class A with binnacle type A2 and a card diameter of 180 mm is
designated: Reflector magnetic compass ISO 25862 - A2 - 180.

14 © 1SO 2009 — All rights reserved
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AA1

This
azim

The testing and certification of:
— 1hagnetic compasses are as specified in Annex B;
— gzimuth reading devices are as specified in Annex C;

— binnacles are as specified in Annex D.

A.2

Anneixes B, C and D specify type-test and individual test methods, and give the acceptable

1ISO 25862:2009(E)

Annex A
(normative)

General testing and certification of marine magnetic compasses,

binnacles and azimuth reading devices

introduction

Annex gives general information about the testing and certifications on marine magnetic
ith reading devices and binnacles.

Scope of testing

compasses,

limits of the

chargcteristics necessary to state conformity of magnetic compasses, azimuth reading devices gnd binnacles

to the general specifications given in this International Standard.

A3

Testi

Types of compasses to be tested

hg shall be carried out onall class A and class B marine magnetic compasses, with [or without a

transmitting system. All compasses, other than those compasses without gimbals which are usefl as steering

compasses only, shall be tested with their gimbal rings and outer gimbal bearings.

A4

Typeftesting shall be carried out before the instruments covered come into regular service. Ty

acce

Individual testing shall be carried out before installation on-board ship; it should also be done pe

Test conditions

ptable-only for new devices.

pe-testing is

fiodically and

after repair. For individual testing, all devices shall be in a clean and serviceable state when submitted for
testing.

Unle

A.5

ss otherwise stated, all tests shall be carried out at a temperature of (20 + 3) °C.

Certification

Devices which have passed the type-tests or the individual tests and comply with the requirements shall be
certified in the language of the test authority and in English.

© 1SO 2009 — All rights reserved
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Each type-test certificate is valid exclusively for the model tested. In case of alterations or technical
improvements which affect its compliance with this International Standard, the model shall be given a new
identification number or mark and the type-test repeated. All alterations shall be submitted to the original test
authority who will decide whether a new type-test is necessary (see the certificate form in the last part of
Annexes B, C and D).

Copies of the certificate shall be issued on demand. They shall be explicitly marked “copy’.

Acceptance of type-test certificates and individual test certificates between countries will be a matter for
mutual agreement.
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Annex B
(normative)

Testing and certification of marine magnetic compasses

B.1 Manufacturer's statement

The mhanufacturer shall produce a written statement covering those requirements which cannof bJa ascertained

during a type-test (see B.4). The statement shall include the following points:

a) e coercivity and magnetic moment of the directional magnets;

b) at the paint inside the compass is of good quality and that over a period ©f two years it i
eteriorate to such an extent as to make the compass unusable, eitheryas a result of th
mperature over the range of —-30 °C to +60 °C or any other cause (for example thg
raduations shall not be impaired by discolouration or blistering);

c) under the conditions described in b), that the compass liqdid)‘is not likely to show any
iscolouration such as to render the compass unusable;

d) hether toughened or non-toughened glass is used for the top and bottom glass covers and
r alternatively, when a material other than glass is~Used, that its strength is equivalent tg
ughened glass of 4,5 mm thickness;

e) at the material of the compass card will not-distort;

f) at the moment of inertia of the directional system is approximately the same about all ho
assing through the bearing surface of:the pivot jewel,

o)) e vertical distance between the mid-plane of the magnets of the directional system and the
xis of the compass supplied;

h) e supporting force onrthe pivot at 20 °C;
i) at the inner and©uter bearings of the gimbal rings are of the same type;
i) e length of barmagnets or diameter of ring magnet forming the directional system.

In ordler to check that the manufacturer's statement above has been fulfilled, sample checks m
out.

not likely to
e change of
legibility of

appreciable

its thickness

that of non-

rizontal axes

inner gimbal

hy be carried

B.2 Marking

Verify that the markings are as given in Table 11.

© 1SO 2009 — All rights reserved
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B.3 Compass and gimballing checks and tests

B.3.1 Construction and material

B.3.1.1

Condition of compass bowl

The compass shall be inspected to see that it is undamaged and mechanically perfect. The liquid shall be
colourless and free from turbidity and formation of flocks. There shall be no leaks. The paint, including that on

the compass

B.3.1.2 No
Since the ms

Compass bo

B.3.1.3 Condition at high temperature

The compas
temperature
bubbles. The
be deformed

The direction

B.3.1.4 Condition at low temperature

Class A compasses shall be slowly cooled to (-30+2).°C, Class B compasses shall be slowly cool
In either case they shall be maintained at this'temperature for at least 8 h. After this periog, the

(-20+2) °C.
compass sh

shall not freg¢ze or discolour nor shall its ingredients separate. A formation of flocks or ice shall not
occurred within the liquid and the directional system shall not be deformed. There shall be no deteriorat

the function

The direction

B.3.1.5 Th

The thickne
requirement

have been carried out.

ransmitting system
A transmittiwww

B.31.6 T
device.
B.3.2 Com
B.3.2.1

card, shall be free from cracks and blisters.

n-magnetic properties (type-test only)
J7

nufacturers have given a guarantee declaration, only sample checks are necessary.

is and gimballing shall be tested to verify their non-magnetic properties.

s shall be warmed slowly from room temperature to (60 +2) °CZ-and maintained a
for at least 8 h. After this period, the compass shall not show any mechanical damage, leakg
compass liquid and paint shall not show any deterioration, and the' directional system shg
The compass shall operate satisfactorily, and shall meet the requirements of 4.1.6.

al system shall always be in contact with its pivot.

Il not show any mechanical damage or deformation, leakage or bubbles. The liquid in the

f the compass, and it shall meet the’requirements of 4.1.6.

al system shall always be in“gontact with its pivot.

ickness of top and bottom glass covers (type-test only)

5s of top and bottom glass covers, measured by means of a micrometer, shall mee
of 4.1.5. As this/requires opening the compass, it shall be done when the other examing

this
ge or
Il not

ed to

bowl
have
on in

t the
tions

pass gimballing

Plane of gimbal axes (type-test only)

Inspect the gimbal axes. They shall lie in one plane, within a tolerance of 1 mm, as specified 4.1.4.

This test may be carried out from a fixed horizontal reference plane by means of a suitable scale.

18

ading
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B.3.2.2 Angle of gimbal axes and intersection of vertical planes passing through them (type-test
only)

Measurement of the axes angles may be made by means of the test stand graduation, whereby first one then
the other gimbal axis is brought into the vertical plane of view passing through the graduation centre by
turning the compass support.

Determination of the intersection line may be carried out on a test stand by measuring the displacement of the
compass support in a direction perpendicular to either of the gimbal axes.

The test results shall meet the requirements of 4.1.4.

B.3.2.3 Freedom of movement within gimbal ring
When the gimbal ring is in the horizontal plane, the compass bowl shall freely revolve about the inner axis.

The measurement may be carried out by a clinometer placed on the top glass cover.or verge fing. The test
resulf shall meet the requirement of 4.2.1.

B.3.2.4 Horizontal position
The ¢ompass bowl shall be balanced so that its verge ring or top glass‘cover settles in the horjizontal plane
when the gimbal ring is fixed in a horizontal position. This shall be sg whether the azimuth readjng device or
otherattachment or magnifier is in position or not.

Meagurement shall be carried out by placing a spirit level of suitable sensitivity on the top glass$ or its verge
ring gnd the result shall meet the requirement of 4.1.7.

B.3.2.5 Friction of inner gimbal axis

When the gimbal ring is kept in the horizontal position and the compass bowl is inclined by + 5°, jt shall return
to within 2° of the horizontal plane.

The test may be carried out by means of a.glinometer or spirit level.

B.3.2.6 Inner and outer gimbal bearings (type-test only)

The bearings of the inner and outer gimbal axes shall be of the same type; a visual check shall bg carried out.
B.3.3 Compass bowl

B.3.3.1 Relative’bearing ring graduation (if any)

If thel standard\compass is provided with a scale for the measurement of bearings relative to thg ship's head,
the stale shall be graduated 360° clockwise, zero, as seen through the azimuth reading device, indicating the
direcfion”ef the ship's head.

This graduation shall be checked.

B.3.3.2 Error due to eccentricity of bearing ring graduation (if any bearing ring graduation)

If there is a relative bearing ring, the perpendicular to the plane of this ring, through the graduation centre,
shall be within 0,5 mm of the pivot point.

This may be tested when the compass bowl is dismantled by centring the pivot on the test stand, rotating the
compass bowl and observing the eccentricity of the relative bearing ring through the test stand telescope.

Alternatively, examination may be carried out on assembled compasses by measuring the graduation

diameter and reading the directional error in the test stand. The maximum permissible direction error is given
in Table B.1 as a function of the graduation diameter.
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Table B.1 — Maximum permissible direction error

Graduation diameter Maximum permissible direction error
mm degrees (°)
115 0,5
142 0,4
190 0,3
280 0,2

B.3.3.3 Ac

The distance
rotation axis

Depending d
indentation g
the verge rin

The examingtion may be carried out by measuring, on a compass testsstand, the displacement wh

necessary tg
device, one 3

B.3.4 Com

B.3.4.1

The pivot po
cases where

when the dirgctional system is completely immersed.

When the co
rim being the

B.3.4.2 Protection of directional-system against displacement

The direction
original posit

This can be

pass card bearing

Hejght of pivot bearing (type-test only)

curacy of centring of azimuth reading device (type-test only)

pf the compass card, passing through the pivot point, shall not exceed 0,5 mm.
n the construction of the azimuth reading device, the rotation axis (may be defined K

r centre boss on the top glass cover of the compass, or by the centrefof the inside or outs
j, or by the compass bowl outside rim.

bring the compass pivot point, when horizontal, and the ¢otation axis of the azimuth re
fter the other into coincidence with the rotation axis of the test stand.

nt shall not deviate from the horizontal plane through the inner gimbal axis by more than 1 m
the pivot bearing is equipped with .a~vertical spring suspension, this condition shall be fu

reference plane.

al system mouanting in the compass bowl shall be constructed in such a way that it returns
on on its pivet‘when the bowl is inverted and then returned to its normal position.

hecked byinspection.

B.3.4.3 FrTedom of tilt of directional system

between the rotating axis of the azimuth reading device (bridge type or ring type).and the vgrtical

y an
de of

ch is
hding

m. In
Ifilled

mpass bowl is opened, this examination may be carried out by using a depth gauge, the compass

o the

The directional system and the compass bowl shall be constructed in such a way that the directional system
can rotate freely, then return to its normal position, when the compass bowl is tilted in any direction at the
following angles:

a)
43.2;

b) 30°in other cases, and meets the requirements in 4.2.2.

The examination may be carried out by means of a revolving platform with adjustable inclination.

20

10° when the compass bowl has an external gimbal system, and meets the requirements specified in
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B.3.5 Lubber marks

B.3.5.1 Number of lubber marks

Each compass shall be fitted with a lubber mark indicating the direction of the ship's head (main lubber mark).
This main lubber mark shall be clearly identifiable and be within 0,5° of the fore and aft gimbal axis.

Other lubber marks are allowed, showing the direction of the ship's stern and athwartship, respectively. These
lubber marks shall fulfil the requirements specified in 4.1.2.

B.3.5.2 Visibility of lubber mark(s)

The fnain lubber mark shall be of such design that the card may be read from the steering pasition against the
lubbgr mark when the compass bowl is tilted as specified in 4.1.2. In the case of a gimballed gompass, the
use df a plate lubber line is permitted (see also 4.4.3).

The ¢xamination may be carried out by visual inspection in conjunction with the examination in 4.]1.2.

B.3.5.3 Width of lubber mark(s)

=}

The Wwidth of the lubber mark(s) shall not subtend an angle greater than 0;5° of the card graduatio|
The g¢xamination may be carried out by visual inspection.

NOTE The width of the lubber mark(s) of the magnetic compass.for lifeboat/rescue boats are specified jn H.2.2.

B.3.5.4 Distance between lubber mark(s) and card outer edge

The distance between the lubber mark(s) and the-eard outer edge shall be between 1,5 mm and [ mm except
in thg case of projector compasses, when the tolerance shall be between 0,5 mm and 1,5 mm.

The gxamination may be carried out by~using a mirror gauge which is laid on top of the bowl rim, or by
travelling microscope, or by direct measurement when the compass is dismantled.

In th¢ case of hemispherical compasses, this becomes a type-test only and can be ascertained when the
compass is dismantled.

B.3.6 Directional system
B.3.6.1 Compass-card

B.3.6.1.1 Graduation

The ¢drd shall be graduated with 360 single degrees starting from North in a clockwise directign as viewed
from ‘above—THre cardimat points—statt-beindicated by the capitattetters—“N*“S*“E*and—“W*the intermediate
points may also be marked. Alternatively, the north point may be indicated by a suitable symbol. The card
shall be numbered as given in Table 3.

Where the compass card is printed on both sides, the graduations shall coincide with a tolerance of 0,2°.

The examination shall be carried out visually.

B.3.6.1.2 Diameter of the card

Visually inspect the diameter of the compass card for the binnacle; the results shall meet the requirements of
4.4.2.

© 1SO 2009 — Al rights reserved 21


https://standardsiso.com/api/?name=29aeda8b6afb1570e8109d566fd31a5b

I1ISO 25862:2009(E)

B.3.6.1.3

Readability

In steering compasses, the line thickness and the height of the figures and letters shall allow a person with

normal vision
For reflecting
The use of a

The examina

to read the card both in daylight and in artificial light.
and projecting compasses, the main lubber mark shall be checked.
magnifying device is permitted.

tion shall be carried out visually.

The results

B.3.6.1.4

When the ve
edge, the lu
horizontal pl
made when

B.3.6.2 Directional system magnets

B.3.6.2.1

The magneti
values given

Testing may

B.3.6.2.2 |

a) The polg
octantal
ratio of g

The test
When tg
correcto

soft-iron

To cang
same di

The arrg

I

Magnetic moment

Induction error (type-test only)

ild” IIIUUt ﬂlc IUqU;IUIIIUI Itb Uf 443
elationship of edge of compass card and pivot bearing (type-test only)
rge ring and the seating for the azimuth reading device are both horizontal, the(card grad

e passing through the gimbal axis fixed to the compass bowl. This measurement can or

c moment of the directional system shall, depending on.the card diameter, be not less tha
in Figure 1.

be carried out by means of a magnetometer (deflection method) or any other appropriate me

s of the directional system magnets.shall be arranged in such a way that no excess sextar
deviations will be produced by thevinfluence of the correcting devices. The criterion for this
ctantal and quadrantal coefficients H/D, and the ratio H/D shall not exceed 0,08.

shall be carried out by the Meldau four-corrector method, or any other equivalent method.

s placed diametrieally opposite, and symmetrical to, the rotation centre. The device with th
correctors shalkthen be rotated around the fixed compass and coefficient D calculated.

stance from the centre with their line of connection at right angles to that of the original pair.

hated

bber mark (if a point), the pivot point and the outer gimbal axis shall all lie¢within 1 mm o¢f the

I]n

e compass bowl is opened. It can be made using a depth gauge from afixed reference plane.

ly be

n the

ans.

tal or
s the

sting using the Meldau method, the compass shall be mounted on a stand and two soft-iron

B two

el out thé quadrantal deviation, two additional exactly similar correctors shall be placed at the

ngement of the four soft-iron correctors shall then be rotated around the compass and coefficient

H calcul

ted.

From these values the ratio of the coefficient A to coefficient D is obtained.

The test

b)

result shall meet the requirement of 4.5.5 a).

The coefficient F' of the sextantal deviation caused by a small magnet, less than 50 mm in length, placed

in the same horizontal plane as the magnetic elements at a tangential distance of about 400 mm from the
centre of the directional system, is less than 0,01 of coefficient B of the semicircular deviation.

The test

22

result shall meet the requirement of 4.5.5 b).
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B.3.6.2.3 Coercivity (type-test only)

The magnets used in the directional system shall be of a suitable magnetic material having a high remanence
and a high coercivity.

B.3.6.2.4 Change in tilt when vertical flux density has changed (type-test only)

The tilt of the directional system card when balanced and assembled in the bowl! shall not exceed 0,5° in the
E-W direction and (0,5+ 0,03 6)° in the N-S direction, where ¢Jis the absolute value of the algebraic difference
between the values of the vertical magnetic flux density in microteslas at one location and at any other
location.

The tlest shall be carried out with liquid-filled compasses of the conventional type when the bowl’{s dismantled
or bylmeans of a suitable optical device when closed. In the case of other compasses, the-test mpy be carried
out when the bowl is dismantled.

B.3.6.3 Settling time

Follojving an initial deflection of the card of 90° from the magnetic meridian;-the' time taken to refurn finally to
within 1° of the magnetic meridian shall not exceed the values required in4.34.

This {s repeated on the other side of the meridian and the mean is takKen.
B.3.T Accuracy

B.3.7.1 Directional error

The dlirectional error shall be measured as specifieddn this subclause. The results shall meet the fequirements
of 4.8.1.

The ¢xamination may be carried out on a compass test stand. After having brought the rotation |centre of the
compass card into the rotation axis of theltest stand, the directional error can be read at the cafd graduation
by mgans of a telescope or any other appropriate means, when the vertical plane of the sight pagsing through
the rotation axis has been aligned_with‘the magnetic meridian in advance. This measurement shgll be carried
out oh at least four equidistant headings. When measuring, the top glass shall be tapped gently to eliminate
the efror due to friction (see 4.5.3).

In trgnsmitting compassés;) the directional error applies to the compass without fluxgate. The fluxgate of a
transmitting compass _shall be placed so that the influence on the card heading shall meet the valjies in 4.5.1.

NOTH If the test is undertaken in the compass bowl, the resulting value then includes the deviatipn due to any
magngtic materiahin the compass and/or in the fluxgate.

B.3.7.2 AError of lubber marks

Lubber error is a constructional error of the compass bowl and gimbal, which depends on the relative position
of the main lubber mark (if it is fixed), the pivot bearing, and the direction of the outer gimbal axis.

For compasses with a movable lubber mark, but with an auxiliary graduation for coefficient 4 correction, also
in transmitting compasses or compasses which operate auto-pilots with a rotatable compass bowl, the lubber
mark shall be brought into the zero position before testing.

Lubber error shall meet the values in 4.5.2.
For compasses with a movable lubber mark, but without an auxiliary graduation or other means of securing a
definite position of the lubber mark in relation to the direction of the outer gimbal axis, or for compasses

without gimbals, as in hemispherical compasses for steering purposes only, the lubber error becomes
undefined and cannot be determined.
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The examination may be carried out on a compass test stand by bringing the outer gimbal axis into the vertical
plane of view passing through the rotation centre of the test stand and reading the master graduation vernier.
After this, the pivot point shall be brought into the rotation centre of the test stand and the compass support
turned until the lubber mark lies in the vertical plane of view.

The angle of

rotation is the lubber error.

B.3.7.3 Error due to friction

When the card is given an initial deflection of 2°, first on one side of the meridian and then on the other, it shall

return to with

in the value in 4.5.3 of its original position.

The test sha
it. The test s
values obtair

The reading
telescope.

B.3.7.4 Sw

With the com
when the bo

Alternatively,
bowl has bee

The observa
suitable time
The average

Any irregular

investigated.
a) friction 0
b) magneti

In order to d
occurs. If the
a deviation ¢

B.3.7.5 En

vironmental condition test of magnetic compasses (class A only)

| be carried out by deflecting the card 2°, keeping it in this position for at least 10 s and(rele
hall be repeated by deflecting the card on the other side of the meridian. The larger.of th
ed shall be taken as the error due to friction.

may be carried out at the lubber mark or more accurately by means of the ¢ompass test

irl error

pass rotating at a uniform rotational frequency of 6°/s in the harizontal plane, the card defle
vl has been rotated 180° shall meet a value in 4.5.4 from thesmiagnetic meridian.

n rotated 360°, shall at no point exceed the values given in Table 9.

ion shall start after the compass has been rotated 360°. After having given the compass lig
to settle, the measurement shall be repeated. by rotating the compass in the opposite dire

of the values obtained shall be taken to be-the swirl error of the compass.

ty noted in the movement of the directional system during the test in excess of (9/H)° shol
The cause of the irregularity may be;

f the pivot;
C material contained in the.compass.
etermine the cause,-a friction test may be carried out on the heading(s) where the irregy

Lirve. This willindicate whether there is any magnetic material in the compass.

Damp heat t

B.4 Test certificate

The test certificate for compasses is as follows.

24

psing
b two

stand

ction

when rotating at a uniform rotational frequency of 1,5°s;.the card deflection, measured after the

uid a
ction.

Id be

larity

result of this testis’satisfactory, a test for magnetic material may then be carried out by obtaining

ds of
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1ISO 25862:2009(E)

Type-test and individual test certificate for compasses
[NAME OF TEST ESTABLISHMENT]

pe *)
idual O

class A ., with

) *) itti
class B compass without fluxgate or other transmitting element(s) to ISO 25862.

Manu
Nam
Seria
Nam
Seria

Many

Tes

factorer
b Of compPass and GIMDaAl: .......ooiiiiii e e s
| number of compass and gimbal: ..........ccccoiviiiiiiiiiie e Y e
B Of transMItting SYSIEM . ....eiiiii e s b e

number of transmitting SYSTEM: ....ooi i N s

facturer's statement and signature below.

of compass without transmitting system

The above numbered magnetic compass has been tested and found to comply with ISO 25862.

The f

of compass with transmitting system

bbove numbered magnetic compass and the above numbered transmitting system have
her and found to comply with4SO 25862.

Signature of the manufacturer or his representative: ...,

Placq

Coun

(o] TSN AT OTTTT

©1S0

elete as applicable.
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Statement of manufacturer or importer

a) The coercivity and magnetic moment of the directional magnets are:
LoTo =T o1 1Y/ 4 PRSPPI A/m
MAGNEHC MOMENL. .....viuiitiieeiicee ettt ettt e et e et et e et e se et ese et ese et ese et easebe s eseesese et eseesesestessessesessensaseneee A-m?2

b) The paint inside the bowl is of good quality and over a period of two years is not likely to deteriorate to
such an extent as to make the compass unusable, either as the result of changes of temperature over the
range of —30 °C to +60 °C or any other cause (for example the legibility of the graduations will not be
impaireq by discolouration or blistering).

c) Under the conditions described in b) the compass liquid is not likely to show anycappreg¢iable
discoloufation such as to render the compass unusable.

d) Toughened *) glass is used for the top and bottom glass covers with a thicknes§)of
Non-toughened
100] o 3o = T . PR SU ST SRRR mm.
oo 0] g g I¢ | = TS RO UPUUPRR GUi N SRR mm.
Glass is[not used .......ccccceevviiiiiiiiiii e, is used with a thickhess of ..........cccccccvviviieeiiiinnnn, mm.
The strehgth of this material is equivalent to non-toughened:glass ...........ccccccveviiieeiiiiiie e mm [thick.

e) The material of the compass card will not distort.

f)  The mofment of inertia of the directional systemiis approximately the same about all horizontal |axes
passing fthrough the bearing surface of the pivotjewel.

g) The verjical distance between the mid-plane of the magnets of the directional system and the |inner
gimbal gxis Of the COMPASS IS ....eiei i eeee e ettt e ettt e st e e st e e st e e s st e e e s sasaeeesassaeeesasseeesanraeens mm.

h) The supporting force on the pivot'all20 “C S ....cueiiiiiiiee e ...N.

i)  The inngr and outer bearingsof the gimbal rings are of the same type.

o Thelength of the bardnagnets . N .

) The diatheter of the'fing magnet forming the directional system is .........cocccciiiii e, mm.

k) The ratip of,tRe-distance between the vertical axis of a Flinders' bar and the centre of the card fo the
length of the magnetic needles is ..........ccccceevernnenn. times.

SIGNATUIE: .. DAt i

Company stamp:

%)

26
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Annex C
(normative)

Testing and certification of azimuth reading devices

General

C.1.

Groups of azimuth devices to be tested

Ther¢ are three different groups of azimuth reading devices to be tested.

Grou

Grou
which

Grou
the b

Grou
comg

b |: Sights or telescope-sights, which require exact aiming at distant objects.

b 1I: Azimuth mirror or prism instruments — Thomson type, which do pot_require exact aim
bearings may be obtained of diminished accuracy at small angles of yaw up to 5°.

b III: Pelorus, which is mounted away from the binnacle and is used with A2 binnacles, whe
nnacle or its position in the ship is difficult to take bearings.

b | and Il azimuth reading devices shall only be accepted for type-testing in connection w
ass.

The

C.1.
The
and
devid
Azim

mark

C.2

C.2.

All pe

quirements and test methods are different for tw@ groups (see C.2.5.1 and C.2.5.2).

Manufacturer's statement for azimuth reading devices
anufacturer shall note, on a separate ‘certificate for azimuth reading devices, his name,
e belongs.

Lith reading devices shall be_clearly marked with the manufacturer's name, type and serial n
ngs shall also be indicated“on the certificate.

Azimuth reading device checks and tests

Material

rts“of azimuth reading devices shall be manufactured from non-magnetic material.

ing and from

re the size of

th a suitable

and the type

berial number together with the type*and card diameter of the compass to which the azifnuth reading

umber. Such

This shall be tested by exposing the azimuth reading device to a flux density of 2 mT along its longitudinal,
transverse and perpendicular axes consecutively. After each exposure, the azimuth reading device shall be
placed on the compass to which it belongs. When the device is slowly turned on the compass, no discernible
deviation of the directional system shall occur.

C.2.2 Mounting upon compass

The azimuth reading device shall easily rotate on the compass to which it belongs. No lateral movement which
causes a difference in the reading of more than 0,2° shall be possible.

The examination may be carried out by using the card or verge ring graduation of the compass.

©1S0
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C.2.3 Adjustment of spirit level

A spirit level shall be fitted to Group Il azimuth reading devices and shall be adjusted in such a way that its
zero position indicates the horizontal position of the compass top glass or verge ring within a tolerance of 1°.
The use of adjusting screws is allowed.

The examination may be carried out by comparing the spirit level of the azimuth reading device with a
calibrated spirit level placed on the top glass or verge ring.

C.2.4 Field of view and range of altitude (type-test only)

C.241 he field of view of an azimuth reading device shall be at least 5° in the horizontal plane on|each
side of the line of sight.

The examindtion may be carried out by means of the compass card or verge ring graduations.
C.24.2 The altitude range covered by an azimuth reading device shall be at least as follows:
— Group L:[5° below to 30° above the horizon;

— Group llfand IlI: 5° below to 60° above the horizon.

The examindtion may be carried out by means of fixed angle marks on a_plumb line or an illuminated vertical
slit.

C.2.5 Accyracy
C.2.5.1 Sights or telescope-sights (group I)

C.2.5.1.1 Parallelism of vanes
The vertical bearing thread of the object vane and.the slit of the eye vane shall be parallel to each other.

The examingtion shall be carried out by observation.

C.2.5.1.2 Perpendicularity of vanes upon base

The plane of|sight defined by the-object and eye vanes shall be perpendicular to the top glass or to the yerge
ring of the cpmpass, respectively-’In addition, the plane of sight shall pass through the rotation axis ¢f the
azimuth reading device and¢Shall contain the horizontal bearing thread for card bearings, as well as the jndex
mark for beafings relative4e-the ship's head on the verge ring graduation.

The examingtion for_perpendicularity of the vanes may be carried out by viewing a plumb line or an illumipated
vertical slit gnd by reading the bearing on the graduation. Then the sight shall be turned exactly 180 and
viewed agair through it in the reverse direction. If the object is st|II parallel with the vanes and st|II lies |n the
plane of sig bt the
plane of sight passes through the rotat|on axis.

NOTE As it is necessary for this test that the graduation centre lies exactly in the rotation axis (eccentricity below
0,1 mm), the test can be carried out on a special test stand with appliances suitable for azimuth reading devices of all
types.

C.2.5.1.3 Attachment and adjustment of observation mirror

The mirror, if fitted, used to take bearings of high-altitude objects shall be attached and adjusted in such a way
that the reflection plane is parallel to the plane of sight in any position to within the tolerances given in
Table C.2. If the mirror is of the bilateral type, each of the two mirror sides shall fulfil these requirements. The
use of adjusting (correction) screws is allowed.
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The examination shall be carried out by observation. When inclining the mirror, the vertical bearing thread and
its reflected image shall remain in coincidence.

C.2.5.1.4 Freedom of distortion of mirror and shades

With or without the shades the bearing errors shall not exceed the values given in Table C.1.

Table C.1 — Bearing error (difference from bearing on horizon)

C.2.5

When reading card bearings by means of a prismatic magnifying glass, the-readings shall not d

readi

The ¢xamination shall be carried out by inspection.
C.2.52 Azimuth mirror or prism instruments such as Thomson type (group Il)

C.2.5.2.1 Construction

Therg¢ may be four types of error in a group Il azimuth-reading device:

a)

b) & prism, the axis of which is not at fight angles to the line of sight;

c) a prism, the axis of which is aot parallel to the plane of the compass top glass;

d) s

C.2.5.2.2 Focal lengthof lens

The
from

This

Altitude of observed object Maximum permissible error
Between 5° below and 30° above the horizon 0,3
More than 30° above the horizon 0,5°

.1.5 Prismatic magnifying glass (if any)

hgs of the horizontal bearing thread by more than 0,3°.

collimating lens of incorrect power or placed at the wrong distance from the compass ca
dge;

hades that are not optically flat.

collimating lens focal length shall equal 1,12 x the compass card radius and be placed at
the graduations at the card edge.

can‘be checked in the following two ways.

ffer from the

rd graduated

that distance

a) A distant object is correctly aimed. The observer's head is then moved so that the object appears first at
one extremity of the field of view and then at the other. The error in the readings should not be more than

t

hose given in Table C.2, condition a).

b) A distant object is correctly aimed. The observer's head is held still, and the azimuth mirror is rotated 5°
first to one side and then to the other. The errors produced should not be greater than those given in
Table C.2, condition b).

©1S0
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Table C.2 — Bearing accuracy

Maximum permissible error
Altitude of the observed object
condition a) condition b)
Between 5° below and 40° above the horizon 0,3° 1,0°
Between 40° and 50° above the horizon 0,3° 1,5°
27° above the horizon 0,3° 0,5°

C.25.23

C.2.5.2.3.1 Prism axis not at right angles to line of sight
The bearing pf a distant object is taken by means of plane sights or any other instrument, for.which the efror is

known. The difference between this and the bearing by the azimuth mirror is compared afd-shall not exceed
the value given in Table C.2, condition a).

C.2.5.2.3.2 Prism axis not parallel to plane of compass top glass
The compass is placed so that the top glass is horizontal. A plumb line at a réasonable distance (not lesq than

2 m) is sighteéd accurately. The prism is rotated about its axis. Any change in’the bearing shall not excedd the
value given if Table C.2, condition b).

C.2.5.24 Card diameter

The card diameter of the compass shall be stated in the certificate (see C.3).

C.2.5.2.5 Error in shades of azimuth mirror

A distant light (not less than 2 m away) is directéd by the prism on to the compass card graduations| The
shades are then placed in line and in no position should the line of sight be appreciably changed.

Adjusting scriews are allowed under the prism.

C.2.5.2.6 Level

When the az|muth reading device with a level is tilted 1°, this tilt shall be recognized (see 6.3).

C.2.6 Shadow pin (if.any)

The perpendicularity-and centring shall be examined visually while rotating both the compass and th¢ pin,
while a distant light(is producing a shadow.

C.2.7 Pelorus
a) When a pelorus is provided for a ship with an A2 binnacle, its accuracy can be checked as in C.2.5.1.

b) The freedom of movement of a pelorus within its gimbals shall be equal to that expected of a compass
bowl, namely 40°.

c) The difference in directional error of the graduation shall not exceed 0,5°.

C.3 Test certificate

The test certificate for azimuth reading devices is as follows.
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Certificate for azimuth reading devices in accordance with ISO 25862 .

1ISO 25862:2009(E)

Certificate for azimuth reading devices
[NAME OF TEST ESTABLISHMENT]

type test N
individual test

Y =T 010 = Lod (U] =Y OSSR PP
group |

This test applies to azimuth reading devices group Il *)
group Il

L1511 SR PP PP UUPPURRPT o) D= SRR

1= = o o PRS- ) AP

(Groyps | and Il shall be supplied with a suitable compass.)

Compass supplied:

[NV F= 10 o1 - 4 TR

Y=Y = [\ [ T TR

I3 1= SRR

(B E= 100 =Y (= a0 i o 1o )T A S SRR

The above numbered azimuth reading devices have been tested [in conjunction with the compa
abovet] and have been found to comply with 1ISO)25862.

The ¢rrors found were:

Altitupe Correctiony(in-degrees)

—5°
0°

+10°[ AN

+20°[ D

+30°]

HA0°[ AN

5S numbered

+50°

Signature of the manufacturer or his representative: ..........ccccoooiiiiiiii e

[ Rd Pz ToT N o | A ET=TU = TPt

1070 18|01 POt

%)
")

Delete as applicable.

In the case of group Il instruments, reference to the compass is unnecessary.
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Annex D
(normative)

Type-testing and certification of binnacles

D.1 General

Type-testing|shall be carried out before the binnacle comes into regular service. Each binnacle shJiII be
provided with its compass, azimuth reading device, correctors and, if fitted, a transmitting system:Indiyidual
testing of binhacles and correcting devices is not required.
Only new deyices are accepted for type-testing.

Magnetic compasses and binnacles are combined to be used as indicated in Table D.d-

Table D.1 — Types of binnacles

Magnetic compasses Binnacles
Class A Type A1 Type A2
Class B Type A1 Type A2

D.1.1 Binnpcles and correcting devices to be tested

Type-testing| should be carried out on all binnaclés and correcting devices. These include binnaclgs for
projector, reflector or transmitting compasses.

There are twp types of binnacle to be tested.

Type A1: A Binnacle of such a design(@nd height that the magnets of the compass directional system shgll be
at least 1 m above the undersurfaceof the binnacle deck fitting.

Type A2: A binnacle which may,be used where a type A1 binnacle is unsuitable. The binnacle height {s not
specified.

Where the r¢quirements‘and test methods are different for these two types, the test methods are spegified
separately for A1 and-A2.

Bre is
val.

A type A2 bipnacle may be supplied without quadrantal correctors and without Flinders' bar, but when th
provision for fitti ; i i i i

D.1.2 Manufacturer's statement for binnacles

The manufacturer shall produce a written statement for binnacles covering those requirements that cannot be
ascertained during the type-test. This statement shall contain the following points:

a) the vertical distance between the mid-plane of the directional system magnets and the gimbal bearings
centre of the compass supplied;

b) that with the exception of the correcting devices (and where appropriate, certain parts of the compass
transmission system), the binnacles and fittings are free from magnetic material;
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c) when natural wood is used for the exterior of the binnacle it is seasoned tropical hardwood (e.g. teak).
Any other wood used in the binnacle is to be seasoned hardwood, or marine ply. When a material other
than wood is used, its properties shall be stated;

d) all materials used are of sufficient strength;

e) the coercivity of the corrector magnets;

f) that the material used for correcting induced fields has a high permeability, a low coercivity and a
negligible remanence;

g)

D.2

D.2.]

D.2.1

In bin
deck

D.2.1

As th

D.2.1

D.2.2.

here-wooden-parts-arejoined-by-anadhesive-ontythe-type-of adhesiveused:
Binnacles
Construction and material
.1 Dimensions
nacle type A1, the directional system magnets shall be at least’1 m from the underside of

fittings.
.2 Non-magnetic properties

e manufacturers have given a guarantee declaration( only sample checks are necessary.
P Compass suspension

1 Outer gimbal axis

The axis shall be in the binnacle fore and aft line within 0,5°.

D.2.2

The
class

.2 Tilt of supporting device

tompass verge ring shall remain horizontal to within 2° when the binnacle is tilted 40° in cl
B in any direction, .and the test results shall meet the requirements of 4.2.1.

Whefe there is noarnegligible lateral play in the suspension, this can be tested by tilting the cg

while

If the
binng
the a

the binnacle,remains horizontal, and measuring the angle with a clinometer.

compass is mounted in a flexible suspension or controlled by springs, then it is necess

the binnacle

bss A, 30° in

mpass bowl,

bry to tilt the

vimuth reading device or other attachment (for example, magnifier or fluxgate) in position.

clesand for the compass to remain horizontal. This measurement should be taken both WitT and without

D.2.2.3 Precautions against dislodging

The compass shall be secured against dislodging in any conditions of sea or weather. This securing shall not
impair the compass in the free movement within the limits of D.2.2.2.

D.2.2.4 Friction of gimbal and compass axes

When the compass bowl is inclined 5° in any direction and released, it shall return to within 2° of the horizontal
plane.

©1S0
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This measurement should be undertaken both with a suitable level and with an azimuth reading device and
any other fittings which may sometimes be attached in position and also without them.

D.2.2.5 Play in outer gimbal axis bearing

The outer gimbal axis shall not be able to move within its bearing more than 0,5 mm in a fore and aft direction.

The measurements may be carried out by means of a feeler gauge.

D.2.2.6 Compass suspensions provided with springs

D.2.2.6.1

The horizont
position.

This measuflement may be carried out by means of a gauge or scale, using the binnacle inner ri

reference.

D.2.2.6.2

The vertical

not exceed 3

The measurgment may be carried out by means of a gauge or scale, using a suitable horizontal plar

reference.

D.2.3 Prov|

D.2.3.1
in Table D.2

The examindtion may<be ‘carried out with the aid of a plumb line and with the compass in the binnacle.

D.2.3.2
line of the s

lorizontal movement of compass bowl and gimballing

Bl movement of the bowl and gimballing shall not exceed 5 mm in any direction from!the n

Fffect of azimuth reading device

lisplacement of the compass bowl centre caused by the mass of an azimuth reading device
mm.

sions to correct misalighment

Fore and aft marks provided on binnacles'shall be in the same vertical plane to within the v
ps the axis of the fore and aft gimbal. bearings.

Table D.2 -+ Accuracy of fore and aft marks

Magnetic compasses Accuracy of fore and aft marks

Class A
Class B

0,5°
10

n typeA1 binnacles, provisions shall be made for any misalignment in respect of the fore a
hipoby turning the binnacle through an angle of not less than 4° and not more than 6°,

brmal

m for

shall

e for

hlues

nd aft
This

requirement
the binnacle.

D.2.3.3

mark to within 0,5°.

s not obligatory In type AZ binnacles. The examination may be carried out with the compass in

The course as read from the projected image shall agree with the course read at the main lubber

D.2.4 Correcting devices, marking, coercivity and securing (type A1 binnacles and, if fitted,
type A2 binnacles)

Corrector magnets shall be marked red at the north seeking end and shall have a coercivity of not less than

11 200 A/m.

34
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All fittings carrying correction devices shall be securely joined to the binnacle and well protected against sea
and weather.

Suitable devices (for instance a scale) to indicate the position of the correcting devices at any given time shall
be provided. Holes or grooves used for horizontal corrector magnets shall be numbered and the numbers

shall

read from the bottom upwards (type A1 binnacles only).

Provisions shall be made to secure the correcting devices of the binnacles against unauthorized access and
unintentional displacement.

The examination shall be carried out visually.

D.2.J.1 Heeling error corrector magnets

Heeli
direc

This
magr

The f

be fited centrally below the compass bowl in the binnacle vertical @xis, unless a suitable spe

fitted
magr
for th
suita
magf
magf

In tyg
any |
close
cours

The ¢xamination in the case of the.type A1 binnacle shall be carried out by inspection.

In the case of the type A2 binhacle, which is smaller, it can be necessary to provide means for

vertid
heeli

D.2.4.2 Mounting.of horizontal corrector magnets

D.2.4.2.1

The

hg magnets shall be able to produce a vertical flux density over the range —75uT to +
ional system magnets.

can be checked by using a vertical force instrument or any other magnetometer or by m
etic moment and calculating the field intensity.

ube provided for one or more heeling-error magnets to correct thecinfluence of vertical ma

When several heeling-error magnets are provided for, thei\casings shall be constructed
ets can be placed in a symmetrical arrangement about its, axis. The heeling-error magnet,
e heeling-error magnets, respectively, shall be capable\of being safely secured in posi
ble means. Provision shall be made so that the distance between the upper end of t
ets and the magnets of the directional system cannot be less than twice the length of t
ets in class A1 binnacles.

bss favourable. In particular, provision shall be made so that no correcting system magn
to the directional system as to distortithe field and produce a deviation of more than (8
e, even where there is a heel or pitehof 15°.

al field in the vicinity(of ‘the directional element. The field thus produced is to be corre
g magnets, and the-binnacle tilted 15°. The resulting deviation shall not exceed (80/H)".

Error of alignment

75 uT at the

easuring the

jnetism shall
Cial device is

so that the
or the holder
on by some
e correcting
e correcting

e A2 binnacles, no precise dimensions are required, but the effect on the directional system shall not be

ets come so
D/H)° on any

changing the
tted with the

e tha

direct
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D.2.4.2.2 Position error

The holes or grooves for the fore and aft and for the athwartship corrector magnets, when of the conventional
type, shall be mounted in such a manner and be of such a size that the mid-point of the appropriate magnets
when in place lies within 5 mm of the vertical planes passing through athwartship and the fore and aft gimbal
axes, respectively.

NOTE The examinations required by D.2.4.2.1 and D.2.4.2.2 can be carried out by using a levelling instrument and in
such a way that the vertical planes passing through the gimbal axes are represented by plumb lines from which the

distance measurement can be made.

D.2.4.2.3
strength
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the directiondl system as to distort the field and produce a deviation of more than (40/H)° on any course,

with a heel o

The amount
maximum nu
stand inits b
the magnetig
west using th

The distance

In a type A2
external mag

element is applied until a deviation of (720/H)° is obtained. This deviation is then corrected by the magn

the binnacle.

all contain a device for correcting the deviation due to the horizontal components. of the
agnetism.

hall be capable of correcting a coefficient B and C of at least (720/H)°, whére“H is as defir

nnacles, the holes or grooves for the horizontal corrector magnets shall be fitted to the binna
hat when the compass directional system is of the conventional type, consisting of bar o
magnet of the correcting system shall lie nearer than twice its’Tength from the directional sy

nnacles, no precise dimension as to the proximity of the correcting magnets to the direc
quired, but provision shall be made so that no magnets’of the correcting system come so clg

[ pitch of 15°.

of deviation that can be corrected by the corrector magnets can be measured by placin
mber of correcting magnets in the athwartship direction, setting the compass on the cor
nnacle and aligning it on north or south’ The angular difference between the stand alignmer

north or south indicates the correcting power of the magnets. This should be repeated on e
e fore and aft magnets.

of the magnets from the directional element in a type A1 binnacle shall be measured.

binnacle, the compass;in its binnacle is placed on the test stand and aligned to north or souf
netic force sufficiently far away to create a reasonably even field in the vicinity of the direc]

The binnaclés-tilted 15°. The resulting deviation shall not exceed (40/H)°.

Repeaton e

D.2.4.3 Atfachment of quadrantal correctors
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In the case of a type A 1 binnacle, the quadrantal correctors shall be capable of correcting a deviation of up to

10°.

In the case of a type A2 binnacle, when quadrantal correctors are supplied, they shall be capable of correcting
a deviation of up to 7°.

In both cases, when the binnacle axes are vertical the device centre shall not be more than 15 mm from the
horizontal plane, passing through the centre of the directional system magnetic element.

In both cases, the axes of the correctors shall be fitted in such a way that they can be moved in the direction
of their axis along a binnacle diameter, which shall not deviate more than 2° from the direction of the
athwartship gimbal axis.
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Alignment errors can be checked by means of the card or verge ring graduations.

The amount of deviation that can be corrected can be checked by placing the compass and binnacle on a test

stand on a quadrantal course with and without the correctors in position.

The height of the correctors relative to the directional element can be checked by measuring the distance of
the device centre from the inner gimbal axis and applying the information provided by the manufacturer. The

result shall meet the requirements of 5.1.2.4.

D.2.4.4 Flinders' bar

With @ Type AT binnacle, a Flinders™ bar shall be provided which meets the requirements of 5. 1.7
A2 binnacles, a Flinders' bar, which meets the requirements of 5.2.2.5, may be provided.

D.2.44.1 The line connecting the vertical axis of the Flinders' bar to the compass centré sha
more{than 2° from the direction of the fore and aft gimbal axis.

5. With type

| not deviate

D.2.44.2 The top end of the bar shall be 1/12 of its length (with a tolerance of +10 mm) above the

horizpntal plane passing through the centre of the directional system magnetst.If a hollow Flinder
the dlameter of the hole shall not exceed 40 % of the diameter of the bar.

D.2.5 Corrector coils

D.2.
with

N Provision may be made for the fitting of corrector coils*to provide compensation if the
egaussing coils.

D.2.6 Illumination
The binnacle shall contain adequate provision forilluminating the card by means of the ship's e
and from an emergency light source. In projecton and reflector binnacles. these shall provide a ¢

the Helmsman's position. Devices shall be(provided for dimming the illumination at both the
position and the binnacle.

D.2.6.1 Magnetic influence of lamps, plugs, sockets, switches, dimmers and wiring

The Ipmps, plugs, sockets, switches, dimmers and wiring, whether energized or not, shall have n
magnetic effect on the compass on any heading.

The ¢xamination can.be carried out by trial and shall meet the requirements of 5.1.4 or 5.2.4
appli¢able.

D.2.6.2 Readability of reflector and projector compasses

5' bar is used,

ship is fitted

ectric supply
ear image at
helmsman's

o perceptible

whichever is

In compasses of the reflector or projector type, the optical system shall be such that the image

of the lubber

mark|and a sector of the card 15° on either side of the lubber mark shall allow a person with nogmal vision to

read the card both in daylight and artificial light at a distance of 1 m from the periscope tube.

D.3 Test certificate

The test certificate for binnacles is as follows.
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of binnacle c

class A1,

Type-test certificate for binnacles

[NAME OF TEST ESTABLISHMENT]

) in accordance with 1SO 25862.
lass A2

Y =T g LU} 2= T3 (U= ST

Name: ........

Serial No.:

Manufacture

This binnaclg

Type-test No,

and is in acc
Signature of
Place of issu
Country: .....

Date: ..........

's statement and signature is below.

has been tested with compass:

brdance with ISO 25862.

the manufacturer or his representative: ................coneiiiiinnnnn.

*) Delete as
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Statement of manufacturer or importer

a) The vertical distance between mid-plane of the magnets of the directional system and the centre of the
gimbal bearings of the compass SUPPLIEA IS .....ccoiuiiiiiiiiiii e mm.
b) With the exception of the correcting magnets (and where appropriate certain parts of the compass
transmitting system) the binnacles and fittings are free from magnetic material.
¢) When natural wood is used for the exterior of the binnacle it is seasoned tropical hardwood (e.g. teak).
Any other wood in the binnacle is seasoned hardwood or marine ply.
VAen a material other than Wood IS USEd IS PTOPETLUES are a5 TOMOWS: «-roooriorrriorerieeeseieesomae feeeesneeesneesneens
d) All materials are of sufficient strength.
e) The coercivity of the Magnets is .........cooiiiiiiiiiii e e siee e eneeeesees e A/m.
f)  The material used for correcting induced fields has a high perméability, a low coercivity and a negligible
fflemanence.
g) \Where wooden parts of the binnacle are joined by an adhesive only, the adhesive is ............].cccoceiiieee
SIGNATUNE: e Date: ..o e

Company stamp:
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