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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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proceattres—HSea—to—aeverop—ta e meht3a ~—irrefrdea—tor— trther—+aathatenance are
ribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria ‘negded for the
Fent types of ISO documents should be noted. This document was drafted in acéordance with the
rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
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it rights. ISO shall not be held responsible for identifying any or all such-patent rights. Details of
atent rights identified during the development of the document will be in the Introdug¢tion and/or
e [SO list of patent declarations received (see www.iso.org/patents).

frade name used in this document is information given for the-éonvenience of users gnd does not
[itute an endorsement.

in explanation of the voluntary nature of standards;, the meaning of ISO specifi¢ terms and
pssions related to conformity assessment, as well ‘as’information about ISO's adherence to the
d Trade Organization (WTO) principles in the Téchnical Barriers to Trade (TBT), see www.iso
iso/foreword.html.
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This
revis

The main changes compared to the.previous edition are as follows:

)
q

(Clause 1: an overview of.the annexes was added.
(lause 2: moved IMO-Resolution A. 382 (X) to the Bibliography.
(Clause 3: 3.4 and)3.5 were added.

document was prepared by Technical \Cemmittee ISO/TC 8, Ships and marine| technology,
pmmittee SC 6, Navigation and ship operations.

second edition cancels and replacesthe first edition (ISO 25862:2009), which has been technically
ed.

(lause 4: 41T was added. The temperature range of Class B magnetic compasses wag changed to
1-30 °Ct07+60 °C” (4.2.6). The magnetic moment of Class B magnetic compasses wjas added to

b

igure’t: Table 2 was updated (Equal interval of the graduation of Class B magnetic corhpasses was

RO Az N0 o d A 7 xazac i darnd

hanged to “1°, 2°,2,5° or 5°”. Card numbered of Class B magnetic compasses was changed to “Every

U OT CVCTy TU o anu o7 vwvags apuatttr

— Clause 5: 5.1, 5.2.1, and 5.3.1 were added. 5.2.6 and 5.3.6 were updated.

— C(Clause 6: 6.1 was added.

— AnnexD:D.2.4.1 and D.2.6.1 were added.

— Annex H: H.2.1 was added.

— Bibliography: IMO Resolution A. 382 (X) and EN 166 were added.

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

ISO 25862:2019(E)

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

1 Scope

This document specifies requirements for the construction and performance of marine magnetic

COMPISSES TOT TTAVIgation ammd SteeTig Purposes, DIMTactes and aZimuti Teading devices, ]

Two
of th

This

—

In th
supp

Lypes of binnacle are specified; the appropriate type for a given vessel is determined b
e ship (see Clause 5).

document applies to liquid-filled magnetic compasses:

— Iﬂended for use in ship's navigation and steering in sea navigation;

aving a direct reading system; and

vhich can be of the reflecting, projecting or transmitting types.

y the design

e context of this document, a magnetic compass is an inst¥ument consisting of a directllonal system

orted by a single pivot inside a bowl that is completely-filled with liquid and supporte

inside or outside the bowl. However, this document also addresses compasses without

requ
This
a) 4

q

b)

c)

q

This

rements relating to gimbals do not apply to such(compasses.
document applies to magnetic compasses carried on board:

111 ships required to carry a standard(compass as per SOLAS Chapter V, the Class
ompass;

by gimbals
rimbals; the

A magnetic

ifeboats and rescue boats as per the IMO Lifesaving Appliances (LSA) Code, fitted with the Class B

agnetic compass; and

111 ships to which a) and-b).above do not apply, but which are fitted with a Class A oq
ompass.

document does notapply to:

a) (dry card compasses;

b) t
1

ypes of compass designed on principles different from those stated above or not con
he descriptions given; or

B magnetic

iplying with

) llland bearing compasses.

The requirements for the testing and certification of marine magnetic compasses, azimuth reading
devices and binnacles are given in Annexes A, B, C, and D. The requirements for the positioning in ships,
the determination of safe distances and the deviation adjustment of compasses are given in Annexes E,
F and G, respectively. The special requirements of the magnetic compass for lifeboats/rescue boats are
given in Annex H.

2 Normative references

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

ISO 1069, Magnetic compasses and binnacles for sea navigation — Vocabulary

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

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

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

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

— IEC Eledtropedia: available at http://www.electropedia.org/

31
magnetic control sensor
sensor using the geomagnetic field for feeding an automatic heading-control system, ot ¢ontrolling an
off-course aJarm unit, or feeding other devices

3.2
minimum distance
distance mefasured between the nearest point of magnetic material which is\part of the ship's stru¢ture
and the cenfre of the compass

Note 1 to entfy: The minimum distance for a standard compass is given in‘Figure E.1 and for a steering compass
is given in Figure E.2.

3.3
safe distanre
distance melasured between the nearest point of the itema:¢oncerned and the centre of the compasg

Note 1 to entfy: The safe distance is determined as specified in Annex F.

3.4
settling time
time taken fo return finally to within £1° of the magnetic meridian after an initial deflection of 90°
from that meridian

3.5

pelorus
device used| for taking bearings’ of distant objects or the sun, which are obscured from view aft the
compass pospition and whose altitudes are between 5° below and 30° above the horizontal

4 Magnetic compasses

4.1 Genefal

4.1.1 Class A magnetic compass
— intended for ship's navigation and steering purposes in sea navigation;
— liquid-filled magnetic compass, with or without gimbals; and

— having a direct reading system, which can be of the reflecting, projecting or transmitting types.

4.1.2 (Class B magnetic compass
— intended for sea navigation on board ships for "restricted service, lifeboats or rescue boats";

— liquid-filled magnetic compasses, with or without gimbals; and

2 © IS0 2019 - All rights reserved
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— having a direct reading system; which can be of the reflecting, projecting or transmitting types.
4.2 Construction and materials

4.2.1 Magnetic material

The magnets used in the directional systems of magnetic compasses shall be of a suitable magnetic
material having a high remanence and coercivity of at least 18 kA/m. All other fixtures used in magnetic
compasses, other than transmitting compasses, shall be made of non-magnetic material.

4.2.2—Ttubbermmark

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

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

The Jubber mark shall be of such design as to allow the compassto‘be read from the steerjing position
when the bowl is tilted 10° in the case of a gimbal compass or 30<in other cases.

4.2.3 Position of the card (class A only)

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

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

The angle formed by the outer and innergimbal axes shall be of the values given in Table 1.[The vertical
plang¢s through the gimbal axes shall intersect to within 1 mm of the pivot point. Any end pllay shall not
cause these tolerances to be exceeded.

Table 1 — Angle of gimbal axes

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

The puter gimbal axis shall be in the fore and aft direction. For compasses without gimballs, which are
also fovered by this document, the requirements relating to gimbals do not apply.

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

The thickness of the top glass cover and of the bottom glass of the compass shall be not less than
4,5 mm, if non-toughened, and not less than 3,0 mm, if toughened. These values do not apply to the
thickness of the top glass in hemispherical compasses. If material other than glass is used, it shall fulfil
the requirement of B.1 d).

4.2.6 Constructional condition within the temperature range

All class A and class B compasses shall operate satisfactorily throughout the temperature range -30 °C
to +60 °C, and:

a) the liquid in the compass bowl shall remain clear and free from bubbles and neither emulsify
nor freeze;

© IS0 2019 - All rights reserved 3
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b)

there shall be neither inward leakage of air nor outward leakage of liquid. No bubble shall form
in a compass unless it is specially provided to compensate for expansion. A bubble provided in a
compass to compensate for expansion shall not inconvenience the functioning and reading of the

compass;

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

its pivot;

the material of the compass card shall not distort.

the supporting force shall be such that the directional system always remains in contact with

4.2.7 Horn

The compaf
horizontal p
an azimuth

4.3 Mour

4.3.1 Tilt

The bowl of
under any c
plane when

a) 40° for
b) 30°for

izontal position

s bowl shall be balanced so that its verge ring or top glass cover settles within 2° g
lane when the gimbal ring is fixed in a horizontal position; this shall be so with; or wit
reading device or magnifying glass is in place.

iting

of supporting device

the compass shall be mounted in such a manner that¢the' compass cannot be dislo
pnditions of sea or weather and so that the verge ring.remains within 2° of the horiz
the binnacle is tilted in any direction to a maximum‘ef:

class A compasses, and

flass B compasses.

The inner and outer gimbal bearings shall be of thesdme type.

4.3.2 Freq

In compasse
all direction

4.4 Dired

bdom of the compass card with'he supporting gimbal

S.

tional system

4.4.1 Moment of inertia

The moment of inertia) of the directional system shall be approximately the same about all horiz
axes passing through the point of support on the pivot jewel.

f the
hout,

dged
bntal

s in which no supporting gimbal is provided, the card shall be free to move at least 30° in

bntal

4.4.2 Suspension (class A only)

The directional system shall be retained in position by suitable means and remain free when the bowl

is tilted 10°

in any direction.

4.4.3 Magnetic moment

The magnetic moment of the magnets in the directional system shall not be less than the value given in
Figure 1.
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Figure 1 — Magnetic moment of liquid filled compasses (minimum requirements)

4.4.4 “_Settling time

The settling time of a directional system shall not exceed 240/\/ﬁ s 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.

4.4.5 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 by 100 uT.

© IS0 2019 - All rights reserved 5
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4.4.6 Supporting force (class A only)

The force exerted on the pivot bearing, in the liquid used at a temperature of (20 = 3) °C, by the
directional system shall be between 0,04 N and 0,14 N.

4.5 Compass card

4.5.1 Graduation

The compass card shall be graduated in 360 single degrees, starting from North in the clockwise
direction as viewed from ahove The marks shall he at intervals as given in Table 2 In addition as given
in Table 2, af least every ten degrees (class A) and every ten or thirty degrees (class B) shall be magrked
with their cprresponding three figure number (e.g. 030). North shall be indicated by “000°”.

The cardinal points shall be indicated by the capital letters “N”, “S”, “E” and “W”; the intermediate ppints
may also be[marked. Alternatively, the North point may be indicated by a suitable symbol.

Table 2 — Graduation of the card

Magnetic compasses Equal interval of the graduation | Card'numbered
Class A 1° Every 10°
Class B 1°,2°,2,5° or 5° Every 30 or
every 10

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

4.5.2 Diameter of the card

The diametgr of the compass cards shall be as given inTable 3.

Table 3 — Diameter of the card

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

NOTE 1 Binnacle types are defined in 5.2 (Type A1) and 5.3 (Type A2).

NOTE 2 Thexequired diameter of a compass card for use in lifeboats/rescue boats is given
inH.2.2.

4.5.3 Realdability

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 4 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 reproduced compass image.

Table 4 — Readable distance

Magnetic compasses Readable distance of compasses
Class A 1,4 m
Class B 1,0 m

6 © IS0 2019 - All rights reserved
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4.5.4 Bearing compasses

If a bearing compass is provided with a scale for the measurement of bearings relative to the ship's
head, the scale shall be graduated in degrees from 0° to 360° in a clockwise direction, where zero, as

seen

4.6

through the azimuth reading device, indicates the direction of the ship's head.

Accuracy

4.6.1 Directional error

The
com

Irres

In tr]
sens
ofat
exce

NOTH
any 1

osed of:

ystem. It is

isalignment between magnet orientation and the graduation of the system’ compass card

collimation error);

inaccuracies of the compass card graduation;

pective of heading, the directional error shall not exceed the valties given in Table 5.

Table 5 — Directional exror

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

br and electronics for generating a suitable output signal for other devices. The mag
ransmitting magnetic compass shall be’placed so that the influence on the card head
bd 0,5° in the case of class A.

hagnetic material in the compass and/or in the magnetic sensor and electronics for generat

output signal for other devices.

4.6.2

The
relat
gimh

No Iy

Error of lubbermarks
ubber error is a-constructional error of the compass bowl and gimbal, which dep

al axis.

bberterror shall exceed the values given in Table 6.

bccentricity of the compass card graduation in relation to the centre ‘of’rotation of the ¢ard.

hnsmitting magnetic compasses, the directional error applies to the compass without magnetic

hetic sensor
ng shall not

If the test is undertaken in‘the compass bowl], the resulting value then includes the deyiation due to

ng a suitable

ends on the

jve position ©fthe main lubber mark (if it is fixed), the pivot bearing, and the direction|of the outer

1l £ hd 1a
dUiT U LUUUCI CTI11UlL

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

4.6.3 Error due to friction

With the compass at a temperature of (20 * 3) °C, the card is given an initial deflection (for values see
Table 8) first on one side of the meridian and then on the other. It shall return to its original position
within the values given in Table 7, where H is as defined in 4.4.4.
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Table 7 — Friction error

Magnetic compasses | Initial deflection Permissible friction error
Class A 2° Less than (3/H)°
Class B 5° Less than (9/H)°

4.6.4 Swirl error

With the compass at a temperature of (20 * 3) °C and rotating at a uniform angular speed of 6°/s in the

horizontal plane, the card deflection from the magnetic meridian when the bowl has been rotated 180°
shall not exceed-thevalues givnn inTahle 9

Alternativelly, when rotating at a uniform angular speed of 1,5°/s, the card deflection, measured jafter
the bowl hgs been rotated 360°, shall at no point exceed the values given in Table 8, where Hl|is as
defined in 4|4.4.

Table 8 — Swirl error

Permissible card deflection
Magnetic compasses Angular speed: 6°/s Angular speed: 1,5°/s
measured after 180° rotation4, nteasured after 360° rotatfion
Class A Card diameter: 200 mm or more (54/H)°
Card diameter: less than 200 mm (108/H)° (36/H)°
Class B (40/H)°

4.6.5 Indfiction error (class A only)

If the arrangement of magnetic elements in a directional system is inadequate, magnetic inductipn in
correctors (poft iron spheres or similar conventiorral’correctors) of coefficient D due to those elements
results in a fompass error. Such an error is described as induction error.

In order to gvoid the effect of induction error;-one of the following requirements shall be fulfilled:
a) theratip of coefficient H to coeffieient D shall not exceed 0,08; or

b) the coefficient F of the sextantaldeviation (caused by a small magnet, less than 50 mm in length —
placed in the same horizontalplane as the magnetic elements and at a tangential distance of gbout
40 cm from the centref\the directional system) shall be less than 0,01 of coefficient B of the
semicirgular deviation,

NOTE The coefficients B, D, F, and H are defined in ISO 1069.

4.6.6 Mounting error of azimuth reading device

Where the azimuthreadingdevicetspivotedomramarrangement-withinthecompassbowlthevertical
axis of the device shall be within 0,5 mm of the pivot point.

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

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

4.7 Environmental conditions tests of magnetic compasses (class A only)

The magnetic compass shall be subjected to, and meet the requirements of, the following environmental
tests specified in IEC 60945:

a) damp heat;

8 © IS0 2019 - All rights reserved
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b) rain and spray.

Optionally, the vibration test may be additionally carried out assembled in the binnacle as specified in
IEC 60945.

NOTE Environmental conditions tests of the magnetic compass for lifeboat/rescue boats are given in H.2.4.

5 Binnacles

5.1 General

Therg are two types of binnacle that may be used in ships, type A1l or type A2. Selection-0f the correct
typelto be used is dependent upon the nature of the ship in which the binnacle will be fixed. Descriptions
of, anjd performance requirements for, the two types are given in 5.2 and 5.3.

Magietic compasses and binnacles are combined to be used as shown in Table 9.

Table 9 — Types of binnacles

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

5.2 | Binnacle type Al

5.2.1 General

Binnpcles type A1l shall be of such a height that the magnets of the directional system of the compass
are gt least 1,0 m above the bottom-most part of the binnacle deck fittings and meet the r¢quirements
given in 5.2.2 to 5.2.6.

5.2.2 Construction and materials

5.2.2.1 Only high-quality (non-magnetic materials of sufficient strength shall be used for the
consfruction of type A1 bifihacles and the helmet and boxes, brackets and holding-down bols.

5.2.4.2 Provisionsshall be made in the binnacle to allow correction of any misalignment thereof in
respé¢ct of the for€ and aft line of the ship, by an angle of not less than 4° and not more than 6°.

5.2.3 Prevision for correction of deviation (if combined with class B compasses)

5.2.3.%") Material

Where corrector magnets are used, they shall be of a suitable magnetic material of high remanence and
coercivity of not less than 11,2 kA/m.

Material used for correcting induced fields shall have a high permeability, a low coercivity and a
negligible remanence.

Built-in magnets shall be capable of being put into a neutral position or be removable. Built-in magnets
for B and C correction shall not produce a heeling error.
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5.2.3.2 Compensation for horizontal permanent magnetism

Type Al binnacles shall contain a device for correcting the deviation due to the horizontal components
of the ship'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 4.4.4.

Provision shall be made in type Al binnacles so that no magnets of the correcting system come so close
to the directional system as to distort the field and produce a deviation of more than (20/H)° on any

heading, and at any angle of heel or pitch up to 15°.

NOTE

5.2.3.3 Cq

Type Al bin
and capablg
range +75

Provision sH
to the direc

The coefficients B and C are defined in ISO 1069.

rrection for heeling error

hacles shall contain a device for correcting the heeling error. This device shall beladjus
of providing a vertical magnetic field at the magnets of the directional system ove
[ to -75 puT.

all be made in type Al binnacles so that no magnets of the correcting’system come so

heading, and at any angle of heel or pitch up to 15° where H is as defined in 4.4:4.

5.2.3.4 Cq
Earth's mag

Type Al bin
to induction
This device

When binng
arrangemer
passing thrd

NOTE

5.2.3.5 Cq
magnetic fi

Type Al bin|
to induction

mpensation for horizontal induced fields due to the horizontal component of the|
metic field in the soft iron in a ship

nacles shall be provided with a device for compensating the horizontal magnetic field
caused by the horizontal component of the Earth's'magnetic field in the soft iron in a
hall be capable of correcting a coefficient D of'up to 10°.

icles are vertical, and compensation is effected by soft iron spheres or other soft
ts, the centre of the device shall not:be further than 15 mm from the horizontal j
ugh the magnetic element of the directional system.

The coefficient D is defined in ISO 1069/

pld in the soft iron in a.ship

nacles shall be previded with a device for compensating the horizontal magnetic field
caused by the veptical component of the Earth's magnetic fields in the soft iron in a

When a Flinders' bar is used, it may be hollow, provided the diameter of the hole does not exceed

of the diamd

When binn:
horizontal g
its magnetid

ter of the bar:

icles are*vertical, the magnetic pole of the compensating device shall lie in the
lan€ ds the centres of the magnets of the directional system. When a Flinders' bar is

table
r the

close

Lional system as to distort the field and produce a deviation of nfepe than (20/H)° on any

5 due
ship.

iron
blane

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

5 due
ship.
10 %

bame
1sed,

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

5.2.3.6 Positions and attachment of correcting devices

Provision shall be made in type Al binnacles for recording the positions of the correcting devices

referred to i

n5.2.3.2,5.2.3.3and 5.2.34.

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

5.2.3.7 Corrector coils

Provision may be made for the fitting of corrector coils to provide compensation if the ship is fitted
with degaussing coils.

10
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5.2.4 Accuracy of fore and aft marks

Where fore and aft marks are provided on binnacles, they shall be in the same vertical plane to within
0,5° as the axis of the fore and aft gimbal bearings.

5.2.5 Ilumination

A type A1l binnacle shall, at least, contain adequate provision for the illuminating of the card and the
lubber mark by a light source supplied from the ship's normal electrical supply and from an emergency
supply. An alternative electrical power supply from the main distribution system may be provided.

Projgctoramd reftector binmmactes statt provide aclear immage readable by a persomrat the hejm position.
A deyice shall be provided for dimming the electric light.

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

5.2.4 Environmental conditions requirements (class A only)

Type Al binnacles shall satisfy the following tests specified in IEC 60945;
a) dlamp heat;

b) 1ain and spray; and

c) ¢orrosion (salt mist).

Optipnally, the vibration test may be additionally caxried out as specified in IEC 60945.
5.3 | Binnacle type A2

5.3.1 General

Typel A2 binnacles are used in sea navigation when the design of the ship makes the providion of a full-
sized binnacle impracticable.

With| regard to height, thereare/no requirements provided that binnacles meet the requirements given
in 5.3.2 to 5.3.6.

5.3.2 Construction-and materials

Only|high-qualitynon-magnetic material of sufficient strength shall be used.

5.3.3 Provision for correction of deviation

5.3.31 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.

5.3.3.2 Compensation for horizontal permanent magnetism

Type A2 binnacles shall contain a device for correcting the deviation due to the horizontal components
of the ship'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 4.4.4.
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Provision shall be made in type A2 binnacles so that no magnets of the correcting system come so close
to the directional system as to distort the field and produce a deviation of more than (40/H)° on any
heading, and any angle of heel or pitch up to 15°.

NOTE The coefficients B and C are defined in ISO 1069.

5.3.3.3 Correction for heeling error

Type A2 binnacles shall contain a device for correcting the heeling error. This device shall be adjustable
and capable of providing a vertical field at the position of the directional system over the range of

+75 uT to =75 pT.

Provision sH
to the direc
heading, at 4

The magnet
possible in
sextantal erj

5.3.3.4 Cq
Earth's mag

all be made in type A2 binnacles so that no magnets of the correcting system come so

close

fional system as to distort the field and produce a deviation of more than (80/H)° on any

iny angle of heel or pitch up to 15° where H is as defined in 4.4.4.

ic fields produced by the devices referred to in 5.3.3.2 and 5.3.3.3 shall ‘be as unifor
Fhe space swept by the directional system and should in no case intrpduce a signif]
rOr.

mpensation for horizontal induced fields due to the horizontal component of the|
inetic field in the soft iron of the ship

Type A2 binnacles may be provided with a device for compensating the horizontal magnetic field

to induction
ship. This d4

When type |
shall not be
directional {

NOTE

5.3.3.5 Cq
magnetic fi

Type A2 bin

caused by the horizontal component of the Earth's.imagnetic field in the soft iron g
bvice shall be capable of correcting a coefficient D of up to 7°.

A2 binnacles are vertical and compensation is effected by spheres, the centre of the d
further than 15 mm from the horizontal plafie passing through the magnetic element ¢
ystem.

The coefficient D is defined in ISO 1069.

m as
icant

5 due
f the

bvice
fthe

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

pld in the soft iron of the ship

nacles may be provided with a device for compensating the horizontal magnetic fiel

the induction caused by the vertical'component of the Earth's magnetic field in the soft iron of the

When a Flin
40 % of the

When type
plane as the
pole shall bg

ders' bar is used, itdnay be hollow, provided that the diameter of the hole does not e
diameter of the-bar.

A2 binnaclestare vertical, the magnetic pole of the device shall lie in the same horiz
centres©f the magnets of the directional system. When a Flinders' bar is used, its mag
takenat 1/12 of its length from the end.

The distanc

ds to
ship.
ceed

bntal
netic

e (between the vertical axis of a Flinders' bar from the centre of the card shall be at

least

3,5 times the Tength of the magnetic needles.

5.3.3.6 Attachment of correcting devices

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

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

12
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5.3.5 Ilumination

A type A2 binnacle shall, at least, contain adequate provision for illumination of the compass card by
a light source supplied from the ship's normal electrical supply and from an emergency supply. An
alternative electrical power supply from the main distribution system may be provided. In projector
and reflector binnacles, these shall provide a clear image readable by a person at the helm. A device
shall be provided for dimming the electric light.

The electric lamps, fitting and wiring shall have no influence on the directional system.

5.3.6 Environmental conditions requirements (class A only)

Typel A2 binnacles shall satisfy the following tests specified in IEC 60945:
a) dlamp heat;

b) 1ain and spray; and

c) ¢orrosion (salt mist).

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

6 Azimuth reading devices

6.1 | General

Azinmjuth reading devices for the bearing compass conforming to the following requirements shall be
fitted to class A compasses. They may also be fittedto class B compasses.

Binnpcles of types Al and A2 may be supplied with a suitable pelorus, which may be fitteg away from
the Binnacle.

6.2 | Azimuth sight
The ¢bserver’s field of vision shall*be at least 5° on each side of the line of sight.

It shall be possible to take-azimuths of celestial bodies and bearings of distant objects whgse altitudes
are Hetween 5° below and-60° (10° in class B compasses) above the horizontal.

The required accuracy of the azimuth observed shall be fulfilled with the group of azimuth reading
deviges describedin“Annex C in the altitude range of 5° below to 50° above the horizontal.

6.3 | Azimuth reading devices with vanes

It shplbe possible to take azimuths and bearings of distant objects whose altitudes are|between 5°

b l A e ¥aYe) 1 41 1 H ol
elowarraouU apove tie norizoircar:

6.4 Level

A level shall be provided for azimuth reading devices using a mirror or prism.

This level shall be accurate to within 1° of the true horizontal.

7 Marking

The magnetic compasses, binnacles and azimuth reading devices shall be marked with the information
given in Table 10, in the position indicated.

© IS0 2019 - All rights reserved 13


https://standardsiso.com/api/?name=bb559741e749ab9d8ffbc26a35b71482

ISO 25862:

2019(E)

Table 10 — Marking requirements

Position of manufacturer's name
Part or other means of

Position of serial number

type identification on the part
Card
Card
Magnetic compasses ) Verge ring
Verge ring

Gimbal ring or rings

Binnacles

Any conventional position,
together with type marking

Not required

Azimuth reading devices

On top of the azimuth reading
devices

On top of the azimuth readinig
devices

The type of
filling plug.

liquid used, if other than alcohol, shall be indicated on the bowl in the vicinity of the

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

8 Designation

Magnetic cd

mpasses stated as complying with this document shall¢be* designated by the following
indications, [in the order given:

— type of fompass (reflector, projector or transmitting);

— number]

reference to this document, i.e. ISO 25862;

— class ofjcompass (A or B);

— type of pinnacle (A1 or A2); and

— card did

EXAMPLE
designated: K

meter, in millimetres.

A reflector magnetic compass_class A with a type A2 binnacle and a card diameter of 180 nm is

eflector magnetic compass [S0;:25862 - A- A2 - 180.

14
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Annex A
(normative)

Testing and certification of marine magnetic compasses, binnacles
and azimuth reading devices — General requirements

A.1 | Introduction

This|Annex gives the general requirements for the testing and certification of |marine magnetic
compasses, azimuth reading devices and binnacles.

The testing and certification of:
— 1nagnetic compasses are specified in Annex B;

dzimuth reading devices are specified in Annex C;

— Dbinnacles are specified in Annex D.

A.2 | Scope of testing

Anngxes B, C and D specify type-test and individual'test methods, and give the acceptaple limits of
the dharacteristics necessary to state conformity;of magnetic compasses, azimuth reading|devices and
binnfcles to the general specifications given inthis document.

A.3 | Types of compasses to be tested

TeStlElg shall be carried out on all ¢lass A and class B marine magnetic compasses, with ¢r without a
headfing transmitting system. All*compasses, other than those compasses without gimbals which are
used|as steering compasses enly, shall be tested with their gimbal rings and outer gimbal bearings.

A.4 | Test conditiens

Typet-testing shall-be carried out before the instruments covered come into regular sefvice. Type-
testipg is acceptable only for new devices.

Indiyidual-festing shall be carried out before a device is installed in a ship; it should also be done
periddically and after repairs to the device under test or to the vessel itself. For individud|l testing, all
deviges-shall be in a clean and serviceable state when submitted for testing.

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

A.5 Certification

Devices that pass either the type-tests or the individual tests shall be issued a certificate recording the
fact in both the language of the test authority and English. Formats for test certificates are included at
the end of Annexes B, C and D.

Each type-test certificate is valid exclusively for the model tested. In case of alterations or technical
improvements which affect its compliance with this document, the model shall be given a new
identification number or mark and the type-test shall be repeated. All alterations shall be submitted to
the original test establishment to decide whether a new type-test is necessary.
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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 is 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

ascel

a)
b)

j)

1

1
1

4

1

1

In or
carri

B.2

manufacturer shall produce a written statement covering those requirements wiiic
tained during a type-test (see B.4). The statement shall include the following peints:

he coercivity and magnetic moment of the directional magnets;

hat the paint inside the compass is of good quality and that over a period|of two years it
o deteriorate to such an extent as to make the compass unusable, either as a result o
f temperature over the range of =30 °C to +60 °C or any other cause (for example the
rraduations shall not be impaired by discolouration or blistering);

xnder the conditions described in b), that the compass liquid‘is not likely to show any

iscolouration such as to render the compass unusable;

vhether toughened or non-toughened glass is used<fer the top and bottom glass co
hickness or alternatively, when a material other than glass is used, that its strength i
o that of non-toughened glass of 4,5 mm thickness;

hat the material of the compass card will netdistort;

hat the moment of inertia of the directional system is approximately the same about a
ixes passing through the bearing surface of the pivot jewel;

he vertical distance between the mid-plane of the magnets of the directional system a
rimbal axis of the compass supplied;

he supporting force on the pivot at 20 °C;
hat the inner and guter bearings of the gimbal rings are of the same type;
he length of bar)magnets or diameter of ring magnet forming the directional system.

der to check that the manufacturer's statement above has been fulfilled, sample chg
ed out,

h cannot be

is not likely
[ the change
legibility of

appreciable

vers and its

s equivalent

|1 horizontal

nd the inner

bcks may be

Marking

Verify that the markings are as given in Table 10.

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 card, shall be free from cracks and blisters.

© IS0 2019 - All rights reserved

17


https://standardsiso.com/api/?name=bb559741e749ab9d8ffbc26a35b71482

ISO 25862:2019(E)

B.3.1.2 Non-magnetic properties (type-test only)
Since the manufacturers have given a guarantee declaration, only sample checks are necessary.

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

B.3.1.3 Condition at high temperature

The compass shall be warmed slowly from room temperature to (60 = 2) °C and maintained at this
temperature for at least 8 h. After this period, the compass shall not show any mechanical damage,
leakage or bubbles. The compass liquid and paint shall not show any deterioration, and the directional

system shal
of 4.2.6.

The directid

B.3.1.4 Co

The compag

temperatur¢

or deformat
ingredients
directional §

nal system shall always remain in contact with its pivot.

ndition at low temperature

s shall be cooled slowly from room temperature to (-30 + 2) °C.and maintained af
e for at least 8 h. After this period, the compass shall not show~any mechanical da
ion, leakage or bubbles. The liquid in the bowl shall not freeze\or discolour nor sh3
separate. A formation of flocks or ice shall not have occutred within the liquid an

and it shall ieet the requirements of 4.2.6.

The directid

B.3.1.5 TH

The thickne
requiremen
have been c

B.3.1.6 Hgq

A heading t
azimuth req

nal system shall always remain in contact with its pivot.

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

ss of top and bottom glass covers, measured by means of a micrometer, shall mee|
hrried out.

ading transmitting system

Fansmitting system shall\not interfere with reading the card or taking bearings wit
ding device.

B.3.2 Compass gimballing

B.3.2.1 Pl
Inspect the

This test m3

hne of gimbal axes (type-test only)

bimbaltakes. They shall lie in one plane, within a tolerance of 1 mm, as specified 4.2.4.

ot bedeformedThecompassshattoperatesatisfactority amd shattmeet the requitements

this
nage
1l its
1 the

ystem shall not be deformed. There shall be no deterioration'in the function of the compass,

t the

F of 4.2.5. As this requires opening the compass, it shall be done when the other examinafions

h an

ybe carried out from a fixed horizontal reference plane by means of a suitable scale.

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 4.2.4.
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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 ring.
The test result shall meet the requirement of 4.3.1.

B.3.2.4 Horizontal position

The compass bowl shall be balanced so that its verge ring or top glass cover settles in the horizontal
plane when the gimbal ring is fixed in a horizontal position. This shall be so whether the azimuth
reading device or other attachment or magnifier is in position or not.

Meas
verg

B.3.7

Whe
retui

The {

B.3.72
The

carried out.

B.3.]

B.3.3

If the
head
indid

This

B.3.3

If th
centl

This
rotat
stan

urement shall be carried out by placing a spirit level of suitable sensitivity on the.toj
e ring and the result shall meet the requirement of 4.2.7.

.5 Friction of inner gimbal axis

h the gimbal ring is kept in the horizontal position and the compass bowkis inclined by
n to within 2° of the horizontal plane.

est may be carried out by means of a clinometer or spirit level.

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

bearings of the inner and outer gimbal axes shall<berof the same type; a visual ch

8 Compass bowl

.1 Relative verge ring graduation (if any)

standard compass is provided with-a scale for the measurement of bearings relative

ating the direction of the ship's head.

graduation shall be cheeked.

bre is a relatiye verge ring, the perpendicular to the plane of this ring, through the
e, shall be within 0,5 mm of the pivot point.

may bextésted when the compass bowl is dismantled by centring the pivot on thg
ing«the compass bowl and observing the eccentricity of the relative verge ring thro
| telescope.

glass or its

r +5°, it shall

bck shall be

to the ship's

the scale shall be graduated 360° clockwise, zero, as seen through the azimuth reading device,

.2 Error due to.eccentricity of verge ring graduation (if any verge ring graduatign)

graduation

test stand,
ugh the test

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.

© ISO

Table B.1 — Maximum permissible direction error

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

2019 - All rights reserved
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Table B.1 (continued)

Graduation diameter Maximum permissible direction error
mm

280

degrees (°)
0,2

B.3.3.3 Accuracy of centring of azimuth reading device (type-test only)

The distance between the rotating axis of the azimuth reading device (bridge type or ring type) and
the vertical rotation axis of the compass card, passing through the pivot point, shall not exceed 0,5 mm.

Depending ¢on the construction of the azimuth reading device, the rotation axis may be defined\by an

indentation
of the verge

The examin|
is necessary
reading dev

or centre boss on the top glass cover of the compass, or by the centre of the inside.er'o
ring, or by the compass bowl outside rim.

ption may be carried out by measuring, on a compass test stand, the displacement W
[ to bring the compass pivot point, when horizontal, and the rotationaxis of the azi
ce, one after the other into coincidence with the rotation axis of the test’stand.

B.3.4 Compass card bearing

B.3.4.1 Hg
The pivot pq
1 mm. In ca
shall be fulf

When the c

ight of pivot bearing (type-test only)

int shall not deviate from the horizontal plane through.the inner gimbal axis by more
ses where the pivot bearing is equipped with a vertical spring suspension, this cond
lled when the directional system is completely iminersed.

bmpass bowl is opened, this examination may be carried out by using a depth gaugg

compass rinh being the reference plane.

B.3.4.2 Prn

The directid
to the origin

This can be

B.3.4.3 Fr

The directid
system can
direction at

a) 10° whd
in 4.4.2;

otection of directional system against displacement

nal system mounting in the compass bowl shall be constructed in such a way that it ret

checked by inspection.

pedom of tilt of directional system

nal system and/the compass bowl shall be constructed in such a way that the direct
rotate freely, then return to its normal position, when the compass bowl is tilted ij
the follewing angles:

n thetcompass bowl has an external gimbal system, and meets the requirements spec

side

rhich
muth

than
ition

, the

urns

al position on its pivot when'thé bowl is inverted and then returned to its normal posiftion.

jonal
I any

ified

b) 30°in other cases, and meeting the requirements in 4.3.2.

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

B.3.5 Lub

ber 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.
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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 4.2.2.

B.3.5.2 Visibility of lubber mark(s)

The main lubber mark shall be of such design that the card may be read from the steering position
against the lubber mark when the compass bowl is tilted as specified in 4.2.2. In the case of a gimballed
compass, the use of a plate lubber line is permitted (see also 4.5.3).

The examination may be carried out by visual inspection in conjunction with the examination in 4.2.2.

B.3.3.3 Width of lubber mark(s)
The yidth of the lubber mark(s) shall not subtend an angle greater than 0,5° of the card grgduation.
The ¢xamination may be carried out by visual inspection.

NOTH The width of the lubber mark(s) of the magnetic compass for lifeboat/rescueboats are spedified in H.2.3.

B.3.3.4 Distance between lubber mark(s) and card outer edge

The ¢listance between the lubber mark(s) and the card outer edge shall be between 1,5 min and 3 mm
except in the case of projector compasses, when the toleranceshall be between 0,5 mm and 1,5 mm.

The ¢xamination may be carried out by using a mirror gauge'which is laid on top of the boyl rim, or by
travglling microscope, or by direct measurement when the compass is dismantled.

In thg case of hemispherical compasses, this becomes'a type-test only and can be ascertaingd when the
compass is dismantled.

B.3.6 Directional system
B.3.6.1 Compass card

B.3.6.1.1 Graduation

The tard shall be graduated:with 360 single degrees starting from North in a clockwise direction as
viewed from above. Thetardinal points shall be indicated by the capital letters “N”, “S”, “E” and “W”; the
intermediate points may also be marked. Alternatively, the north point may be indicated lyy a suitable
symbol. The card shall be numbered as given in Table 2.

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

The ¢xamination shall be carried out visually.

B 3 a 1= DNDianarai £i3l azd
.U 4 DidilicCiTl Ul U1IT L4adiu

Visually inspect the diameter of the compass card for the binnacle; the results shall meet the
requirements of 4.5.2.

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 to read the card both in daylight and in artificial light.

For reflecting and projecting compasses, the main lubber mark shall be checked.
The use of a magnifying device is permitted.

The examination shall be carried out visually.
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The results shall meet the requirements of 4.5.3.

B.3.6.1.4 Relationship of edge of compass card and pivot bearing (type-test only)

When the verge ring and the seating for the azimuth reading device are both horizontal, the card
graduated edge, the lubber mark (if a point), the pivot point and the outer gimbal axis shall all lie
within 1 mm of the horizontal plane passing through the gimbal axis fixed to the compass bowl. This
measurement can only be made when the compass bowl is opened. It can be made using a depth gauge
from a fixed reference plane.

B.3.6.2 Directional system magnets

B.3.6.2.1 agnetic moment

The magnetjic moment of the directional system shall, depending on the card diameter, belnot less|than
the values gjven in Figure 1.

Testing maly be carried out by means of a magnetometer (deflection method) or any ¢ther
appropriatd means.

B.3.6.2.2 Induction error (type-test only)

a) The poles of the directional system magnets shall be arranged in'stich a way that no excess sexthntal
or octaptal deviations are produced by the influence of the €orrecting devices. The criterion for
this is the ratio of octantal and quadrantal coefficients H/D, and the ratio H/D shall not exceed|0,08.

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

When tgsting using the Meldau method, the compass shall be mounted on a stand and two|soft-
iron correctors placed diametrically opposite, and symmetrical to, the rotation centre. The dgvice
with the¢ two soft-iron correctors shall then:be rotated around the fixed compass and coefficignt D
calculatled.

To canckl out the quadrantal deviation, two additional exactly similar correctors shall be placed
at the spme distance from the centre with their line of connection at right angles to that df the
original pair.

The arrpngement of the four-soft-iron correctors shall then be rotated around the compasg and
coeffici¢nt H calculated,

From these values the-ratio of the coefficient H to coefficient D is obtained.
The test result shall meet the requirement of 4.6.5 a).

b) The co¢fficient 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 Iess than 0,01 of coefficient B of the
semicircular deviation.

The test result shall meet the requirement of 4.6.5 b).

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 ¢ is the absolute value of the algebraic
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difference between the values of the vertical magnetic flux density in microteslas at one location and at
any other location.

The test shall be carried out with liquid-filled compasses of the conventional type when the bowl is
dismantled or by means of a suitable optical device when closed. In the case of other compasses, the
test may be carried out when the bowl is dismantled.

B.3.6.3 Settling time

Following an initial deflection of the card of 90° from the magnetic meridian, the time, in seconds, taken
to return finally to within 1° of the magnetic meridian shall not exceed the values required in 4.4.4.

This|is repeated on the other side of the meridian and the mean is taken.

B.3.Y Accuracy

B.3.7.1 Directional error

The 11 meet the

requ

directional error shall be measured as specified in this subclause~The results sh{
rements of 4.6.1.

Ation centre
1 at the card

The {
of th

examination may be carried out on a compass test stand. Affer having brought the rot|
b compass card into the rotation axis of the test stand, thejdirectional error can be rea

grad
sight
mea
shall

In tr
ofat

in4.¢.1.

NOTH
magn

B.3.7

The
relat
gimb

For ¢
also

hation by means of a telescope or any other appropriate means, when the vertical

urement shall be carried out on at least four equidistant headings. When measuring, 1
be tapped gently to eliminate the error due to friction (see 4.6.3).

insmitting compasses, the directional error‘applies to the compass without fluxgate.
ransmitting compass shall be placed so that the influence on the card heading shall me

If the test is undertaken in the:compass bowl], the resulting value includes the deviati
etic material in the compass and/or+in the fluxgate.

.2 Error of lubber marks

ubber error is a cofistructional error of the compass bowl and gimbal, which dep
jve position of thesmdin lubber mark (if it is fixed), the pivot bearing, and the direction|
al axis.

pmpasses with a movable lubber mark, but with an auxiliary graduation for coefficient 4
n transthifting compasses or compasses which operate auto-pilots with a rotatable co

plane of the

passing through the rotation axis has been aligned.with the magnetic meridian in adlvance. This

he top glass

[he fluxgate
bt the values

n due to any

ends on the
of the outer

| correction,
mpass bowl,

the lubber-mark shall be brought into the zero position before testing.

The ]|ubber error shall meet the values in 4.6.2.

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.

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.
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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 within the value in 4.6.3 of its original position.

The test shall be carried out by deflecting the card 2°, keeping it in this position for at least 10 s and
releasing it. The test shall be repeated by deflecting the card on the other side of the meridian. The
larger of the two values obtained shall be taken as the error due to friction.

The reading may be carried out at the lubber mark or more accurately by means of the compass test

stand telesc

B.3.74 S

With the co

when the bag

Alternativel
the bowl ha

The observd

liquid a sui

opposite di}

compass.

Any irregul

should be in|

a) friction
b) magnet
In order to

irregularity,
carried out

the compass.

B.3.7.5 En
See 4.7.
B.4 Test

A model ten

24

ope.

irl error

pass rotating at a uniform angular speed of 6°/s in the horizontal plane, the card.defle
wl has been rotated 180° shall meet a value in 4.6.4 from the magnetic meridian.

[y, when rotating at a uniform angular speed of 1,5°s, the card deflectipn, measured
5 been rotated 360°, shall at no point exceed the values given in Table 8.

tion shall start after the compass has been rotated 360°. After.having given the conj
able time to settle, the measurement shall be repeated by rotating the compass ij

hrity noted in the movement of the directional systém during the test in excess of (§
vestigated. The cause of the irregularity may be;

of the pivot;
¢ material contained in the compass.

determine the cause, a friction tést may be carried out on the heading(s) wher¢
occurs. If the result of this test-isisatisfactory, a test for magnetic material may thg
by obtaining a deviation curve. This will indicate whether there is any magnetic mater

vironmental condition-test of magnetic compasses (class A only) (type-test only)

certificate

plate for'the test certificate for compasses is as follows.

ction

after

pass
 the

rection. The average of the values obtained shall be takertto be the swirl error of the

)/H)°

b the
n be
ial in
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Type-test and individual test certificate for compasses

[NAME OF TEST ESTABLISHMENT]

Individual

Test

classA
of ) compass
classB

with .
1 fluxgate or other transmitting element(s) to ISO 2586
without

2

Manlllfacturer: ...............................................................................................................................................

Nam
Serig
Nam

Serig

e of compass and GIMDbal: ... s
I number of compass and gimbal: ... G
b of heading tranSMIitting SYSTEM: .....ccooiiivrrrirrerrerr e ssne s W

I number of heading transmitting SYSTEM: .....ccvvviieirrriricererereese Surandee e

Mantifacturer's statement and signature below.

Test
The {

of compass without heading transmitting system

hibove numbered magnetic compass has been tested @nd found to comply with ISO 258

The following test clauses have been omitted: ... s

of compass with heading transmittirig system

hbove numbered magnetic compass-and the above numbered heading transmitting §
tested together and found to comply with ISO 25862.

The following test clauses have BEEN 0MItted: ..o

Signd
Placq
Coun

Date

iture of the manufactiirer or his repreSentative: ...
Of IS SUR! ot ettt

L0 0

1) Delete as applicable.
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Statement of manufacturer or importer

a) The coercivity and magnetic moment of the directional magnets are:

(001 03 174 L OSSO A/m

MNAZNELIC IMOIMEIIT: ..euveieeececeseseisee st see s e s se bbb s E bbbt A - m?2

b) The paintinside the bowlis 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 thd

will not|be impaired by discolouration or blistering).

c) Under

discoloyration such as to render the compass unusable.

Toughened

range of —30 "C to + 60 "C or any other cause (for example the legibility of the graduafions

he conditions described in b), the compass liquid is not likely to show any* apprediable

d) 2) glass is used for the top and bottom glass covers with a thickness of
Non-toyighened
L0 0 o4 BT PSPPI ST mm.
DOLEOM ZIASS ..t e P e bbbt mm.
Glass iSOt USEd. ....cvurereeecicirirereeeeie e is used with a thickness of ........cccovvrneccrninnennes mm.
The strgngth of this material is equivalent to non-toughenedéglass .........ccovrevevenereccenenenecnnes mm thick.
e) The material of the compass card will not distort.

f) The moment of inertia of the directional systemis approximately the same about all horizpntal
axes pa$sing through the bearing surface of the-pivot jewel.

g) The vertical distance between the mid-plane of the magnets of the directional system and the Inner
gimbal AXiS Of the COMPASS 1S ..uviriiecitees et a e mm

h) The supporting force on the PIVOAEZ20 C IS ...cvrrriierirrcrirrerereee e ... N.

i) Theinnpr and outer bearingsof-the gimbal rings are of the same type.

_ The length of the bar magnets _ _ _ _

i) 2) forming the directional SYStem iS .....c.ooermeerrermeerremressesnsereesnnens mm.
The diameter of the®ing magnet

k) The ratjo of thedistance between the vertical axis of a Flinders' bar and the centre of the cajrd to
the length of the magnetic needles is .......ccovrnecerrreneccinenenns times.

SIgnature: L. s Date: . b

Company stamp:

2) Delete as applicable.
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Annex C
(normative)

Testing and certification of azimuth reading devices

General

C.1.]

Ther]

1

q

1

Gro
suit

The 1
C.1.4
The

type
read
Azim

Such

C.2

C.2.]
Allp

| Groups of azimuth devices to be tested
e are three different groups of azimuth reading devices to be tested.

[roup [: sights or telescope-sights, which require exact aiming at distant gbjects, commgd
o as azimuth reading with vanes.

[roup II: azimuth mirror or prism instruments — Thomson type, which do not require ¢

iroup III: Pelorus, which is mounted away from the binnag¢le)and is used with A2 binn
he size of the binnacle or its position in the ship makes itdifficult to take bearings.

[ and II azimuth reading devices shall only be aceepted for type-testing in conne
ble compass.

equirements and test methods are differentfer two groups (see C.2.5.1 and C.2.5.2).

. Manufacturer's statement for azimuth reading devices

manufacturer shall note, on a separate certificate for azimuth reading devices, his ng
and serial number together with the type and card diameter of the compass to which
ng device belongs.

uth reading devices shall be clearly marked with the manufacturer's name, type and se
markings shall also be indicated on the certificate.

Azimuth reading device checks and tests

| Material

hrts ofazimuth reading devices shall be manufactured from non-magnetic material.

This

nly referred

bxact aiming

ind from which bearings may be obtained of diminished accuraey at small angles of yaw up to 5°.

hcles, where

Crtion with a

me, and the
the azimuth

rial number.

shall be tested hy exposing the azimuth reading device to a flux density of 2

T 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 c

ompass, 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.
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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)

The field of ytew
the line of si

htion may be carried out by means of the compass card or verge ring graduations:

The examin

The altitudg range covered by an azimuth reading device shall be at least as follows:

5° below to 30° above the horizon;

group I

group I] and III: 5° below to 60° above the horizon.

The examinption may be carried out by means of fixed angle marks on& plumb line or an illuminated

vertical slit.

C.2.5 Accpracy

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 qgther.

The examinftion shall be carried out by observation.

C.2.5.1.2 Perpendicularity of vaneSupon base

The plane o
verge ring ¢
axis of the a
well as the i

The examin
illuminated
exactly 180

F sight defined by theobject and eye vanes shall be perpendicular to the top glass or t
f the compass, respectively. In addition, the plane of sight shall pass through the rot
zimuth reading deyice and shall contain the horizontal bearing thread for card bearin
hdex mark forhearings relative to the ship's head on the verge ring graduation.

ation forperpendicularity of the vanes may be carried out by viewing a plumb line
verticalslit and by reading the bearing on the graduation. Then the sight shall be tu
and viewed again through it in the reverse direction. If the object is still parallel wit

D the
htion
IS, as

DI an
rned
h the

vanes and s

illdies in the plane of sight, the vanes are perpendicular to the plane of rotation and 4

t the

same time it1s verified that the plane ot sight passes through the rotation axis.

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.

The

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

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

shades should meet at least the AB 6 level according to EN 166 or equivalent standard.

C.2.5.1.5 Prismatic magnifying glass (if any)

Wheh reading card bearings by means of a prismatic magnifying glass| the readings sh4
from| the readings of the horizontal bearing thread by more than 0,3°.

The

¢xamination shall be carried out by inspection.

C.2.5.2 Azimuth mirror or prism instruments such as Thémson type (group II)

C.2.53.2.1 Construction

Therg can be four types of error in a group Il azimuth reading device:

d)

3 collimating lens of incorrect power or placed at the wrong distance from the cd
graduated edge;

4 prism, the axis of which is not atright angles to the line of sight;
4 prism, the axis of which is niat parallel to the plane of the compass top glass;

ghades that are not optically flat.

C.2.5.2.2 Focal lengthof lens

The

collimating lens’ focal length shall equal 1,12x the compass card radius and be pl

distance from the‘graduations at the card edge.

This|can besechécked in the following two ways.

11 not differ

mpass card

hced at that

a) Adistant object is correctly aimed. The observer's head is then moved so that the object appears
firstateneextremityof the field- ef viewand-thenat the etherTheerrerinthereadings should not
be more than those 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).

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°
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Table C.2 (continued)

Altitude of the observed object

Maximum permissible error

condition a) condition b)

27° above the horizon

0,3° 0,5°

C.2.5.2.3 Error caused by mechanical inaccuracy

C.2.5.2.3.1

Prism axis not at right angles to line of sight

The bearin

L h . . h s g | 1 £ 1 . ya ) - de e, Joa
Ul da UistdlIt UDJELUIS TARTIT DY HITAILIS UL PIdllT SIS Ul dlly ULLITT IS T UIIITIIL, TUT VWIIIU

1 the

error is knogwn. The difference between this and the bearing by the azimuth mirror is compareq and

shall not exdeed 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 compasp is placed so that the top glass is horizontal. A plumb line at a reasonable distance (nof less

than 2 m) is|sighted accurately. The prism is rotated about its axis. Any change-in-the bearing shall not

exceed the yalue given in Table C.2, condition b).

C.2.5.2.4 (ard 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 directed 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 changgd.

Adjusting sqrews are allowed under the prism.

C.2.5.2.6 Level

When the azimuth reading device with-ailevel is tilted 1°, this tilt shall be recognizable (see 6.4).

C.2.6 Shadow pin (if any)

The perpendicularity and centring shall be examined visually while rotating both the compass anfd the

pin, while a distant source‘of Tight is producing a shadow.

C.2.7 Pelorus

a) When a|pelorus is provided for a ship, its accuracy can be checked as in C.2.5.1.

b) The frekdem—eofmoevement-of-apelorus—withinitsgimbalsshall-be-equal-te—that-expeeted of a
compass bowl, namely 40°.

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

C.3 Test certificate

A model test certificate template for azimuth reading devices is as follows.

30
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Certificate for azimuth reading devices in accordance with ISO 25862

ISO 25862:2019(E)

Certificate for azimuth reading devices

[NAME OF TEST ESTABLISHMENT]

type test

individual test

3) number: .............

LY 0 0L 0 =T oD 0 =) OO
srotpt
This|test applies to azimuth reading devices group I 3).
group III
172 1= PP g s ANV FORTT
SETTl NUMDET: ... yprags ¥ en bbb s e
(Growps I and II shall be supplied with a suitable compass.)
Compass supplied:
A= 0 OO TSRSTY HTS
SETTl UMD ...ttt e ettt et bbb bbbt bbbt o
72 1< O SRR FOT
DIANMELEr Of CAT: .ot el ettt bttt e
The pbove numbered azimuth reading dewiees have been tested [in conjunction with the compass

num

The {

Altit
_go
0°
+10°
+20°

+30°

bered above®) and have been found toccomply with ISO 25862.

brrors found were:

ide Correction'(in degrees)

+40°

+50°

Signature of the manufacturer or his repreSentative: ...

o B oS0} 5 £ 0 (<R

01010 4 U g7/

) o

3) Delete as applicable.

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

Type-testing and certification of binnacles

D.1 General

D.1.1 OveJrview

Type-testing
be provided
system. Indi

Only new dg

Magnetic co

D.1.2 Bin

Type-testing
projector, re

There are ty

Type Al
shall be|

Type A3
is not sy

Where the
specified se

A type A2
when there
binnacleis s

r shall be carried out before the binnacle comes into regular service. Each innacle

vidual testing of binnacles and correcting devices is not required.
vices are accepted for type-testing.

Impasses and binnacles are combined to be used as indicated inable D.1.

Table D.1 — Types of binnacles

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

hacles and correcting devices to be tested

r should be carried out on all binnaclés and correcting devices. These include binnaclg
flector or transmitting compasses.

Vo types of binnacle to be tested.

: A binnacle of such a design and height that the magnets of the compass directional sy
atleast 1 m vertically-above the bottom-most part of the binnacle’s deck fitting.

: A binnacle whielinmay be used where a type Al binnacle is unsuitable. The binnacle h|
ecified.

Fequirements and test methods are different for these two types, the test method
barately-for A1 and A2.

pbinfiacle may be supplied without quadrantal correctors and without Flinders' baj

shall

with its compass, azimuth reading device, correctors and, if fitted, a heading transmitting

s for

stem

pight

b are

' but

isprovision for fitting these correctors, both sets of correctors shall be provided whe

n the

ubmitted for type approval.

D.1.3 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)

bearing
b)

compas
32

s centre of the compass supplied;

s transmission system), the binnacles and fittings are free from magnetic material;

the vertical distance between the mid-plane of the directional system magnets and the gimbal

that, with the exception of the correcting devices (and where appropriate, certain parts of the
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g)
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that, 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
material other than wood is used, its properties shall be stated;

that all materials used are of sufficient strength;

the coercivity of the corrector magnets;

ply. When a

that the material used for correcting induced fields has a high permeability, a low coercivity and a

negligible remanence;

where wooden parts are joined by an adhesive only, the type of adhesive used.

Binnacles

D.2.1 Construction and material

D.2.

1.1 Dimensions

In bihnacle type A1, the directional system magnets shall be at least 1'm vertically above
mosf part of the binnacle’s deck fittings.

D.2.

1.2 Non-magnetic properties

As tHe manufacturers have given a guarantee declaration, only sample checks are necessar

D.2.2 Compass suspension

D.2.2.1 Outer gimbal axis

The

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

D.2.2.2 Tilt of supporting device

The

fompass verge ring shalkremain horizontal to within 2° when the binnacle is tilted 4(

30°ip class B in any direction;and the test results shall meet the requirements of 4.3.1.

Where there is no or negligible lateral play in the suspension, this can be tested by tilting
bowl, while the binmmaele remains horizontal, and measuring the angle with a clinometer.

If the compass is®thounted in a flexible suspension or controlled by springs, then it is nece
the Binnacleand for the compass to remain horizontal. This measurement should be takg

and

vithout the azimuth reading device or other attachment (for example, magnifier or

position.

the bottom-

°in class A,

the compass

ssary to tilt
n both with
fluxgate) in

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 free movement of the compass within the limits specified in 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.

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.
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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 measur

ements may be carried out by means of a feeler gauge.

D.2.2.6 Compass suspensions provided with springs

D.2.2.6.1 Horizontal movement of compass bowl and gimballing

The horizontal movement of the bowl and gimballing shall not exceed 5 mm in any direction frof]
normal position.

This measu
reference.

D.2.2.6.2 1}

The vertical
shall not ex(

The measur
reference.

D.2.3 Pro

D.2.3.1 Fo
values in Tal

The examin

D.2.3.2 In
aft line of th
This require
compass in {

re and aft marks provided on binnacles shall*be in the same vertical plane to withi

ffect of azimuth reading device

displacement of the compass bowl centre caused by the mass of an-azimuth reading d
eed 3 mm.

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

visions to correct misalignment

ble D.2 as the axis of the fore and aft gimbal\bearings.

Table D.2 — Accuracy of fore and aft marks

Magnetic compasses
Class A
Class/B

Accuracy of fore and aft marks
0,5°
10

htion may be carried'out with the aid of a plumb line and with the compass in the binn

type Al binnagles, provisions shall be made for any misalignment in respect of the fore
e ship by turning the binnacle through an angle of not less than 4° and not more thg
ment is 210t obligatory in type A2 binnacles. The examination may be carried out wit
he binnacle.

n the

rfement may be carried out by means of a gauge or scale, using the binnacle-inner rim for

bvice

e for

h the

hcle.

b and
n 6°.
h the

D.2.3.3 Th

e heading as read from the projected image shall agree with the heading read at the

main

lubber mark to within 0,5°.

D.2.4 Correcting devices, marking, coercivity and securing (type A1l binnacles and, if
fitted, type A2 binnacles)

D.2.4.1 General

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

than 11 200

A/m.

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

34

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=bb559741e749ab9d8ffbc26a35b71482

ISO 25862:2019(E)

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 Al 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.2.4.2 Heeling error corrector magnets

Heel
the d

This
then

The 1
shall
devig
that
or th
posit
the c
of th

In ty]
the d
corrg
devig

The {

In th
the
with

D.2.4

D.2.4

The
from|
the h

|

4o ] 111 1.1 b | - 1_£1 | . 4=l Lo A
1Ig TITUL HTIdgIITLS STIdIT'DT dUIT LU PIuodutt d VEILILATI TTUA UTIISILY UVEL LT TdITgt =70 1
irectional system magnets.

can be checked by using a vertical force instrument or any other magnetometer-or b}
nagnetic moment and calculating the field intensity:.

ube provided for one or more heeling error magnets to correct the influeh¢e of vertica
be fitted centrally below the compass bowl in the binnacle verticalaxis, unless a suif
eis fitted. When several heeling error magnets are provided for, the-casings shall be co
he magnets can be placed in a symmetrical arrangement about'its'axis. The heeling ej
e holder for the heeling error magnets, respectively, shall be‘eapable of being safely
ion by some suitable means. Provision shall be made so thatthe distance between the

orrecting magnets and the magnets of the directional system cannot be less than twig
b correcting magnets in class A1l binnacles.

pe A2 binnacles, no precise dimensions for heelingérror correction are required, but {

cting system magnets come so close to the directional system as to distort the field a
ition of more than (80/H)° on any heading,\and at any angle of heel or pitch up to 15°.

bxamination in the case of the type Al binnacle shall be carried out by inspection.

e case of the type A2 binnacle, which is smaller, it can be necessary to provide means {
ertical field in the vicinity of the directional element. The field thus produced is to |
the heeling magnets, and the'binnacle tilted 15°. The resulting deviation shall not excg

1.3 Mounting of horizontal corrector magnets

..3.1 Error ofalignment

Hirection of;the fore and aft and athwartship corrector magnets shall not deviate nj
the diréction of the outer gimbal axis or its perpendicular, respectively, and shall be
orizontal.

D.2.

to +75 uT at

V measuring

magnetism
able special
hstructed so
ror magnet,
' secured in
ipper end of
e the length

he effect on

irectional system shall not be any less favourable: In particular, provision shall be madle so that no

1d produce a

or changing
e corrected
ed (80/H)°.

ore than 2°
within 2° of

32 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.2.4.3.1 and D.2.4.3.2 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.
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D.2.4.3.3 Minimum distance of horizontal correcting magnets from directional system and their
strength

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

The device shall be capable of correcting a coefficient B and C of at least (720/H)°, where H is as defined
in4.44.

In type Al binnacles, the holes or grooves for the horizontal corrector magnets shall be fitted to the
binnacle in such a way that when the compass directional system is of the conventional type, consisting

of bar or rin

from

the directio

In type A2
directional

system com|
than (40/H)

The amount

the maximum number of correcting magnets in the athwartship direction, setting the compass o

corrector st

stand alignment and the magnetic north or south indicates the corregting power of the magnets.

should be re

The distancd
In a type Al
south. An e
of the direc
corrected b
exceed (20/

In a type A]
south. An ey
of the direc
corrected b
exceed (40/

Repeaton e

D.2.4.4 At

In the case (
up to 10°.

In the case

g magnnfc, no magnpf of the rnrrnrh'ng cycfnm shall lie nearer than twice its ]nngfh

hal system magnets. The length should be at least 40 cm.

binnacles, no precise dimension as to the proximity of the correcting magnets t
element is required, but provision shall be made so that no magnets of-the’ corre
e so close to the directional system as to distort the field and produce a,deyiation of
> on any heading, even with a heel or pitch of 15°.

of deviation that can be corrected by the corrector magnets cancbe-measured by pl
and in its binnacle and aligning it on north or south. The angular difference betwee

peated on east or west using the fore and aft magnets.

e of the magnets from the directional element in &type Al binnacle shall be meas

binnacle, the compass in its binnacle is placed ofi;the test stand and aligned to nor|
ternal magnetic force sufficiently far away to cteate a reasonably even field in the vic
tional element is applied until a deviation of{720/H)° is obtained. This deviation is
 the magnets in the binnacle. The binnacle'is tilted 15°. The resulting deviation sha
H)°.

P binnacle, the compass in its binndcle is placed on the test stand and aligned to nor
ternal magnetic force sufficiently,far away to create a reasonably even field in the vic
tional element is applied until a deviation of (720/H)° is obtained. This deviation is
y the magnets in the binnatle: The binnacle is tilted 15°. The resulting deviation sha
H)°.

st and/or west.

tachment of quadrantal correctors

of-a‘type A2 binnacle, when quadrantal correctors are supplied, they shall be capal

correcting

the
cting
more

hcing
h the
h the
This

ired.
th or
inity
then
I not

th or
inity
then
] not

fa type A-ltbinnacle, the quadrantal correctors shall be capable of correcting a deviation of

le of

detiation nFllp 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.

Alignment e

rrors 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 heading with and without the correctors in position.
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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 5.2.3.4.

D.2.4.5 Flinders' bar

With a type Al binnacle, a Flinders' bar shall be provided which meets the requirements of 5.2.3.5.
With type A2 binnacles, a Flinders' bar, which meets the requirements of 5.3.3.5, may be provided.

The line connecting the vertical axis of the Flinders' bar to the compass centre shall not deviate more

than

The

plang passing through the centre of the directional system magnets. If a hollow Fljiders'
the diameter of the hole shall not exceed 40 % of the diameter of the bar.

D.2.

Provjision may be made for the fitting of corrector coils to provide compeénsation if the d

with

D.2.

D.2.6.1 General

The |

near

D.2.6.2 Magnetic influence of lamps, plugs, sockets, switches, dimmers and wiring

The
perc

The ¢xamination can be caryied-out by trial and shall meet the requirements of 5.2.5 or 5.3\

isap

D.2.6.3 Readability-of reflector and projector compasses

In cdmpasses of-the reflector or projector type, the optical system shall be such that the
lubb¢r mark and'a sector of the card 15° on either side of the lubber mark shall allow a person

visio

D.2.6.42 Environmental condition test of binnacle (class A only) (type-test only)

2° from the direction of the fore and aft gimbal axis.

fop end of the bar shall be 1/12 of its length (with a tolerance of +10 mm) above ‘th

b Corrector coils

degaussing coils.

b Illumination

the helm's position or the binnacle.

lamps, plugs, sockets, switches;.dimmers and wiring, whether energized or not, s}
pptible magnetic effect on the.compass on any heading.

blicable.

h to read'the card both in daylight and artificial light at a distance of 1 m from the perisg

e horizontal
bar is used,

hip is fitted

binnacle shall contain adequate provision for illuminating the card by means of the ship's electric
supply and from an emergency light source. The projectors and reflector binnacles shall pr
image readable by a person at the helm. Devices shall be provided for dimming the illuminat

bvide a clear
ion at either

1all have no

5 whichever

mage of the
with normal
ope tube.

See 5.2.6 and 5.3.6.

D.3

Test certificate

A model test certificate template for binnacles is as follows.
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Type-test certificate for binnacles

[NAME OF TEST ESTABLISHMENT]

Type-test certificate NUMDET: ......ccviiiicce e

class Al
of binnacle 5) in accordance with ISO 25862.
class A2

Manufacturer:

Name: .........
Serial numbler:

Manufacturgr's statement and signature is below.

This binnacle has been tested with compass: ......c.cocvreeernrnreeenrneeenenenee

Number: .....

TYPE-teSE NUIMDET: w.eoeie e T

and is in acdordance with ISO 25862.

Signature of the manufacturer or his representative: ...........cccc.@yeerereeennens
Place Of ISSUE: w.vvirerereririririr i s\ e bbb

COUNELY? oo e e

Date: ...........]

5) Delete as applicable.
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