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

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an Inter- 
national Standard requires approval by at least 75 % of the member 
bodies casting a vote. 

International Standard ISO 2269 was prepared by Technical Committee 
ISO/TC 8, Shipbuilding and marine sfrUcfures, Sub-Committee SC 18, 
Advanced navigational instruments and Systems. 

This second edition cancels and replaces the first edition (ISO 
2269:1973), of which it constitutes a technical revision, limited to 
class A magnetic compasses, azimuth reading devices and binnacles; 
tests and certification of class B magnetic compasses form the subject 
of ISO 10316. 

Annexes A, B and C form an integral part of this International Standard. 

. . . 
Ill 
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INTERNATIONAL STANDARD ISO 2269:1992(E) 

Shipbuilding - Class A magnetic compasses, azimuth reading 
devices and binnacles - Tests and certification 

Section 1: General 

1.1 Scope 

This International Standard specifies type-test and 
individual test methods, and gives the acceptable 
limits of the characteristics necessary to guarantee 
conformity of magnetic compasses, azimuth reading 
devices and binnacles to the general specifications 
given in ISO 449. 

1.2 Normative references 

The following Standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the editions indicated were valid. All stan- 
dards are subject to revision, and Parties to 
agreements based on this International Standard 
are encouraged to investigate the possibility of ap- 
plying the most recent editions of the Standards in- 
dicated below. Members of IEC and ISO maintain 
registers of currently valid International Standards, 

ISO 449: 1979, Shipbuilding - Magnetit compasses 
and binnacles, class A. 

ISO 1069:1973, Magnetit compasses and binnacles 
for sea navigation - Vocabulary. 

1.3 Definitions 

For the purposes of this International Standard, the 
definitions given in ISO 1069 apply. 

Unless otherwise stated, IJ is to be understood as 
the horizontal component of the magnetic flux den- 
sity, in microtesla (PT), at the place of examination. 

1.4 Test conditions 

Type-testing shall be carried out before the instru- 
ments covered come into regular Service. For type- 
testing, new devices only will be accepted. 

Individual testing shall be carried out before instal- 
lation on-board ship; it is also desirable periodically 
and after repair. For individual testing, all devices 
shall be in a clean and serviceable state when sub- 
mitted for testing. 

Unless otherwise stated, all tests shall be carried 
out at a temperature of 20 *C + 3 OC. - 

1.5 Certification 

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

Esch type-test certificate is valid exclusively for the 
model tested. In case of alterations or technical im- 
provements which affect its compliance with IS0449, 
the model shall be given a new identification num- 
ber or mark and the type-test repeated. All alter- 
ations shall be submitted to the original test 
authority who will decide whether a new type-test is 
necessary (see annexes A, B and C). 

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

Acceptance of type-test certificates and individual 
test certificates between countries will be a matter 
for mutual agreement. 
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Section 2: Testing and certification of class A compasses 

2.1 General 

2.1.1 Types of Campasses to be tested 

Testing shall be carried out on all class A com- 
Passes, with or without a transmitting System. All 
compasses, other than those compasses without 
gimbals which are used as steering compasses 
only, shall be tested with their gimbal rings and 
outer gimbal bearings. 

2.1.2 Manufacturer’s Statement 

The manufacturer shall produce a written Statement 
covering those requirements which cannot be 
ascertained during a type-test (see annex A). The 
Statement shall include the following Points: 

a) 

W 

C) 

d) 

e) 

9 

9) 

hl 

2 

the coercivity and magnetic moment of the di- 
rectional magnets; 

that the paint inside the compass is of good 
quality and that over a period of two years it is 
not likely to deteriorate to such an extent as to 
make the compass unusable, either as a result 
of the Change of temperature over the range of 
- 30 OC to + 60 OC or any other Cause (for ex- 
ample the legibility of graduations shall not be 
impaired by discolouration or blistering); 

under the conditions described in b), that the 
compass liquid is not Iikely to show any ap- 
preciable discolouration such as to render the 
compass unusable; 

whether toughened or non-toughened glass is 
used for the top and bottom glass covers and its 
thickness; alternatively, when a material other 
than glass is used, that its strength is equivalent 
to that of non-toughened glass of 4,5 mm thick- 
ness; 

that the material of the compass card will not 
distort; 

that the moment of inertia of the directional sys- 
tem is approximately the Same about all hori- 
zontal axes passing through the bearing surface 
of the Pivot jewel; 

the vertical distance between the mid-plane of 
the magnets of the directional System and the 
inner gimbal axis of the compass supplied; 

the supporting forte on the Pivot at 20 OC; 

i) that the inner and outer bearings of the gimbal 
rings are of the Same type; 

j) the length of bar magnets or diameter of ring 
magnet forming the directional System. 

In Order to check that the manufacturer’s Statement 
above has been fulfilled, Sample Checks may be 
carried out. 

2.1.3 Marking 

2.1.3.1 Verify that 

a) compasses are marked in a conspicuous place 
on the compass card and the verge ring with the 
name of the manufacturer, or other means of 
identification; 

b) compass card and gimbal ring are marked with 
a serial number; 

c) the compass verge ring is marked with type and 
serial number. 

2.1.3.2 The markings given in 2.1.3.1 shall be noted 
on the certificate. 

2.1.3.3 If other than alcohol, the type of liquid used 
shall be indicated on the bowl in the vicinity of the 
filling plug. 

2.2 Compass and gimballing Checks and 
tests 

2.2.1 Construction and material 

2.2.1.1 Condition of compass bowl 

The compass shall be inspected to see that it is un- 
damaged and mechanically perfett. The liquid shall 
be colourless and free from turbidity and formation 
of flocks. There shall be no Ieaks. The paint, includ- 
ing that on the compass card, shall be free from 
Cracks and blisters. 

2.2.1.2 Non-magnetic properties (type-test only) 

Compass bowls and gimballing shall be tested to 
verify their non-magnetic properties (see 2.2.7.4). 

2.2.1.3 Condition at high temperature 

The compass shall be warmed slowly from room 
temperature to 60 OC + 2 OC and kept at least 8 h at 
this temperature. After this period, the compass 
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shall not show any mechanical darnage, leakage or 
bubbles. The compass liquid and paint shall not 
show any deterioration, and the directional System 
shall not be deformed. The compass shall operate 
satisfactorily. 

The direction 
with its Pivot. 

al System shall always be in contact 

2.2.1.4 Condition at low temperature 

The compass shall be slowly cooled to 
- 30 OC + 2 OC and kept at least 8 h at this tem- 
perature.After this period the compass shall not 
show any mechanical darnage or deformation, 
leakage or bubbles. The liquid in the bowl shall not 
freeze, discolour or separate into its ingredients. A 
formation of flocks or ice shall not have occurred 
within the liquid and the directional System shall not 
be deformed. There shall be no deterioration in the 
function of the compass. 

The directional System shall always be in contact 
with its Pivot. 

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

When made of non-toughened glass, the glass cov- 
ers of compasses (including compasses that have 
no gimbals outside the bowl) shall have a thickness 
of at least 4,5 mm. 

When toug hened 
be at I east 3 mm. 

glass is used, the thickness shall 

When material other than glass is used, its proper- 
ties shall be at least as strong as above [See 
2.1.2 d)]. 

The thickness of the glass may be measured by 
means of a micrometer. As this requires the opening 
of the compass, it shall be done when the other 
examinations have been carried out. 

2.2.1.6 Transmitting System 

A transmitting System shall not interfere with read- 
ing the card or taking bearings with an azimuth 
reading device. 

2.2.2 Compass gimballing 

2.2.2.1 Plane of gimbal axes (type-test only) 

The gimbal axes 
erance of 1 mm. 

shall lie in one plane, within a tol- 

This test may be carried out from a fixed hori 
reference plane by mean s of a suita ble scale. 

zont al 

2.2.2.2 Angle of gimbal axes and intersection of 
vertical planes passing through them (type-test only) 

The angle formed by the outer and inner gimbal 
axes shall be 90” + 1”. The vertical planes through 
the gimbal axes shall intersect to within 1 mm of the 
Pivot Point. Any end play shall not Cause these tol- 
erances to be exceeded. 

The outer 
direction. 

gimbal axis shall be in the fore and aft 

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

Determination of the intersection line may be car- 
ried out on a test stand by measuring the displace- 
ment of the compass support in a direction 
perpendicular to either of the gimbal axes. 

2.2.2.3 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 up to + 400. - 

The measurement may be carried out by a 
clinometer placed on the top glass cover or verge 
ring. 

2.2.2.4 Horizontal Position 

The compass bowl shall be balanced so that its 
verge ring or top glass cover settles in the hori- 
zontal plane to within 2” when the gimbal ring is 
fixed in a horizontal Position. This shall be so 
whether the azimuth reading device or other at- 
tachment or magnifier is in Position or not. 

Measurement shall be carried out by placing a spirit 
level of suitable sensitivity on the top glass or its 
verge ring. 

2.2.2.5 Frlctlon of inner gimbal axis 

When the gimbal ring is kept in the horizontal pos- 
ition and the compass bowl is inclined by + 5O, it 
shall return to within 2’ of the horizontal plan<. 

The test may be carri 
clinometer or spirit I evel. 

ed out by means of a 

2.2.2.6 Inner and outer gimbal bearings (type-test 
only) 

The beari ngs of the inner 
shall be o f the Same tY Pe. 

and outer gimbal axes 
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2.2.3 Compass bowl 

2.2.3.1 Relative bearing I ring graduation (if any) 

If the Standard compass is provided with a scale for 
the measurement of bearings relative to the ship’s 
head, the scale shall be graduated in 360” clock- 
wise, Zero, as seen through the azimuth reading 
device, indicating the direction of the ship’s head. 

This graduation shall be checked. 

2.2.3.2 Error 
graduation 

due to eccentricity of bearing ring 

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 dis- 
mantled by centring the Pivot on the test stand, ro- 
tating 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 1 as a function of the graduation di- 
ameter. 

Table 1 - Maximum permissible direction error 

Graduation diameter, mm Maximum permissible 
direction error, O 

? 
115 095 
142 034 
190 093 
280 02 

2.2.3.3 Accuracy of centring of azimuth reading 
devlce (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 read- 
ing device, the rotation axis may be defined either 
by an indentation or centre boss on the top glass 
cover of the compass, or by the centre of the inside 
or outside of the verge ring, or by the compass bowl 
outside rim. 

The examination may be carried out by measuring, 
an a compass test stand, the displacement which is 

necessary to bring the compass Pivot Point, when 
horizontal, and the rotation axis of the azimuth 
reading device, one after the other into coincidence 
with the rotation axis of the test stand. 

2.2.4 Compass card bearing 

2.2.4.1 Height of Pivot bearing (type-test only) 

The Pivot Point shall not deviate from the horizontal 
plane through the inner gimbal axis by more than 
1 mm. Should the Pivot bearing be equipped with a 
vertical spring Suspension, this condition shall be 
fulfrlled when the directional System is completely 
immersed. 

When the compass bowl is opened, this examination 
may be carried out by using a depth gauge, the 
compass rim being the reference plane. 

2.2.4.2 Protection of directional System against 
displacement 

The directional System mounting in the compass 
bowl shall be constructed in such a way that it re- 
turns to the original Position on its Pivot when the 
bowl is inverted and then returned to its normal 
Position. 

This tan be checked by inspection. 

2.2.4.3 Freedom of tilt of directional System 

The directional System and the compass bowl shall 
be constructed in such a way that the directional 
System tan rotate freely when the compass bowl is 
tilted in any direction at an angle of: 

a) IO0 when the compass bowl has an extemal 
gimbal System; 

b) 30” in other cases. 

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

2.2.5 Lubber marks 

2.251 Number sf lubber marks 

Esch compass shall be fitted with a lubber mark in- 
dicating the direction of the ship’s head (main lubber 
mark). This main Iubber mark shall be clearly iden- 
tifiable and be within 0,5O of the fore and aft gimbal 
axis. 

Qther lubber marks are allowed, showing the direc- 
tion of the ship’s Stern and thwartship respectively. 
These lubber marks shall fulfil the conditions laid 
down in 2.2.5.2 to 2.2.5.4. 

4 
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2.2.5.2 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 in 2.2.4.3. In the case of a gimballed com- 
pass, the use of a plate lubber line is permitted (see 
also 2.2.6.1.2). 

The exa 
spection 
2.2.4.3. 

min ation maY be car ried out by visual in- 
in conj unctio n with the examination in 

2,253 Width of lubber mark(s) 

The width of the lubber mark(s) shall not subtend an 
angle greater than 0,5O of the card graduation. 

The examination may be carried out by visual in- 
spection. 

2.2.5.4 Distance between lubber mark(s) and card 
outer edge 

The distance between the lubber mark(s) and the 
card outer edge shall be between 15 mm and 
3 mm except in the case of projector compasses, 
when the tolerante shall be between 0,5 mm and 
1,5 mm. 

The examination 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 measure- 
ment when the compass is dismantled. 

In the case of hemispherical compasses, this be- 
Comes a type-test only and tan be ascertained when 
the compass is dismantled. 

2.2.6 Directional System 

2.2.6.1 Compass card 

2.2.6.1.1 Graduation 

The card shall be graduated in 360 Single degrees 
starting from north clockwise as viewed from above. 
The cardinal 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 by a suitable Symbol. The card shall be 
numbered every 10”. 

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

The examination shall be carried out visually. 

2.2.6.1.2 Readability 

In steering compasses, the line thickness and the 
height of the figures and Ietters shall allow a person 
with normal Vision to read the card both in daylight 
and in artificial light at a distance of 1,4 m. 

For reflecting and projecting compasses, the main 
lubber mark and at least 15’ of the card on either 
side shall be readable by a person with normal vi- 
sion at a distance of 1 m from the periscope tube. 

The use of a magnifying device is permitted. 

The examination shall be carried out visually. 

2.2.6.1.3 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 gradu- 
ated 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 
tan only be made when the compass bowl is 
opened. lt tan be made using a depth gauge from a 
fixed reference plane. 

2.2.6.2 Directional System magnets 

2.2.6.2.1 Magnetit moment 

The magnetic moment of the directional System 
shall, depending on the card diameter, be not less 
than the values given in figure 1. 

Testing may be carried out by means of a 
magnetometer (deflection method) or any other ap- 
propriate means. 

5 
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3 
29 1 
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26 8 
25 t 
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09 l 
08 1 
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100 110 120 130 140 150 160 170 180 190 200 210 220 225 

Card diameter, mm 

Figure 1 - Magnetit moment of liquid compasses, class A - Minimum requirements 

2.2.6.2.2 Arrangement of magnets (type-test only) 

The poles of the directional System magnets shall 
be arranged in such a way that no excess Sextantal 
or octantal deviations will be produced by the influ- 
ence of the correcting devices. The criterion for this 
is the ratio of octantal and quadrantal coeffkients 
H/D, and the ratio H/D shall not exceed 0,08. 

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

In the Meldau test, the compass shall be mounted 
on a stand and two soft iron correctors placed 
diametrically opposite and symmetrical to the ro- 
tation centre. The device with the two soft iron cor- 
rectors shall then be rotated around the fixed 
compass and coefficient D calculated. 

To cancel out the quadrantal deviation, two ad- 
ditional exactly similar correctors shall be placed at 
the Same distance from the centre with their line of 
connection at right angles to that of the original pair. 

The arrangement of the four soft iron correctors 
shall then be rotated around the compass and coef- 
ficient H calculated. 

From these values the ratio of the coefficient 11 to 
coefficient D is obtained. 

2.2.6.2.3 Coercivity (type-test only) 

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

2.2.6.2.4 Change in tilt when vertical flux density 
has changed (type-test only) 

The tilt of the directional System card when bal- 
anced and assembled in the bowl shall not exceed: 
0,5O in the E-W direction and (0,5 + 0,036)O in the N-S 
direction, 6 being the absolute value of the algebraic 
differente between the values of the vertical mag- 
netic flux density in microteslas at one location and 
at any other location. 

6 
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The test shall be carried out with liquid-filled com- 
Passes 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. 

2.2.6.3 Period 

There are two tests, test A for periodic compasses 
or test B for heavily damped or aperiodic com- 
Passes. If the compass Passes the appropriate test, 
it satisfies the requirements. 

2.2.6.3.1 Test A (periodic compasses) 

The card is deflected 40° from the magnetic 
meridian and held there for at least 10 s. lt is then 
released and the time taken between the first and 
second passing of the original heading is noted. This 
time, in seconds, shall not be less than 

J 2 600 
11 

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

2.2.6.3.2 Test B (heavily damped or aperiodic 
compasses) 

The card is deflected 90°, held there for at least 
10 s and then released. The time, in seconds, taken 
to return finally to within Io of the magnetic meridian 
shall not be more than 

This is repeat ed on th 
and the mean is taken. 

2.2.7 Accuracy 

2.2.7.4 Directional error 

e other side of the meridian 

The directional error is a directional System 
constructional error. lt is composed of 

a) e rror of m agnet orien tation with regard 

g radu ation of the card (collim ation error); 
to the 

b) inaccuracies of the compass card graduation; 

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

directional error The 
0,5O. 

shall on no heading exceed 

The examination may be carried out on a compass 
test stand. After having brought the rotation centre 
of the compass card into the rotation axis of the test 
stand, the directional error tan be read at the card 

graduation by means of a telescope or any other 
appropriate means, when the vertical plane of the 
sight passing through the rotation axis has been 
aligned with the magnetic meridian in advance. This 
measurement shall be carried out on at least four 
equidistant headings. When measuring, the top 
glass shall be tapped gently to eliminate the error 
due to friction (see 2.2.7.3). 

In transmitting compasses, the directional error ap- 
plies 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 0,5O 
on any heading. 

NOTE 1 If the test is undertaken in the compass bowl, 
it should be noted that the resulting value then includes 
the deviation due to any magnetic material in the com- 
pass and/or in the fluxgate. 

2.2.7.2 Error of lubber marks 

Lubber error is a constructional error of the com- 
pass bowl and gimbal, which depends on the rela- 
tive 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 A cor- 
rection, also in transmitting compasses or com- 
Passes which operate auto-pilots with a rotatable 
compass bowl, the lubber mark shall be brought into 
the Zero Position before testing. 

No lubber error shall exceed 0,5O. 

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. 

2.2.7.3 Error due to friction 

When the card is given an initial deflection of 2O, first 
on one side of the meridian and then on the other, 
it shall return to within (3/Ifl” of its original Position. 

The test shall be carried out by deflecting the card 
2O, keeping it in this Position for at least 10 s and 
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