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FOREWORD
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Standards by thgd 1SO Council.
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INTERNATIONAL ORGANIZATION FOR STANDARDIZATION -MEXIYHAPOJAHAS OPTAHU3ALIUA MO CTAHIOAPTU3IALIMH -ORGANISATION INTERNATIONALE DE NORMALISATION

Magnetic compasses and accessories — Rules for testing and certification

ERRATUM

Page 9
Scope, third line : Amend ““developped” to read ““developed”.

Page 10

Sub-clause 3.1.3.1, second line : Amend “when test’’ to read ‘‘when tested”’.

Page 21

Sub-clause 3.3.1, first line : Amend ‘‘verge or”’ to read ‘‘verge ring or’’.
Sub-clause 2.5.1, last line : Amend "“2.5.2 or 2.5.4"" to read *‘2.5.2 to0 2.5.4'"

Page 22

Sub-clause 4.6.2.2, eleventh line : Amend ‘‘diametrally” to read ‘‘diametrically”’.

Page 24

Sub-clause 3.2, first line : Amend "azimuth devices”’ to read "“azimuth reading devices".

Page 27

Sub-clause 2.3.1, first line : Amend ‘“‘verge or’\to read ‘‘verge ring or”’.

Page 31

Sub-clause 3.6A.2, third line : Amend*'the plane sight” to read “’the plane of sight”.

Page 35

Sub-clause 1.3b}, thirdline™: Amend_*fitting” to read “‘fittings"’.
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INTERNATIONAL STANDARD

ISO 2269-1973 (E)

Magnetic compasses and accessories — Rules for testing
and certification

INTRODUC

The fotlowin

specifications as

compasses a
Acceptance
matter for m
SCOPE

This part o
procedures g

TION

g test procedures are based on the performance
laid down in |ISO/R 449, Magnetic
nd binnacles, Class A, for use in sea navigation.

bf Test Certificates between countries will be a
utual agreement.

this International Standard sets out the test
nd acceptable limits of performance necessary.

in order to dstablish conformity of newly developed devices

with the req

1 GENERA
1.1 Conditi

The type-teq
come into re

Iirements laid down in ISO/R 449.

L
pns for testing

ting shall be carried out before the compasses
gular service.

For type-testing, new devices\only are to be accepted. All

compasses o
are used as
their gimbal

Unless othet

ther than thase-hemispherical compasses which
steering compasses only, are to be tested with
ring(s).

wise ‘stated, all tests are to be carried out at a

temperature

of 20+ 3°C

PART |
TYPE TESTING AND CERTIFICATION

SECTION | — MAGNETIC COMPASSES AND ACCESSORIES — CILASS A

1.3 Manufacturer’s statement

The manufacturéy shall produce a writte
covering those‘reguirements which cannot be
during the, type test. The statement shall
following points :

a)_(that the coercivity of the magnets of tH
system is at least 11 200 A/m;

h  statement
ascertained
contain the

e directional

b) that the paint used inside the compasp is of good

quality and that over a period of 2 years it
to deteriorate to such an extent as to make
unusable, either as a result of a change of
over the range of — 30 °C to + 60 °C, or an
(for example the legibility of graduations
impaired by discolouration or blistering);

¢} under the circumstances described in
compass liquid is not likely to show any
discolouration such as to render the comps

d) whether non-toughened or toughened
for the top and bottom glass covers;

alternatively, when material other than glass|
its strength is equivalent to that of non-tou
of the thickness prescribed;

e} that the material of the compass ca

is not likely
the compass
temperature
other cause
shall not be

b), that the
appreciable
ss unusable;

jlass is used

is used, that
ghened glass

rd will not

distort;

1.2 Types of compasses

f) that the moment of inertia of the direct

ional system

Testing shall be carried out on :
a) standard compasses;
b} steering compasses;

c} standby steering and emergency compasses;

is appreciably the same about all horizontal axes passing
through the bearing surface of the pivot jewe!;

g) the vertical distance between the mid-plane of the
magnets of the directional system and the inner gimbal
axis of the compass supplied.

1.4 Marking

these include projector, reflector or transmitting com-
passes, and compasses which allow course readings
and control navigational aids;

1.4.1 Compasses shall be marked in a conspicuous place

on the compass card and the verge ring with the name of

d} azimuth reading devices.

the manufacturer, or other means of identification.
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Compass card, verge ring and gimbal ring shall be marked
with an identification number.

Azimuth reading devices shall be marked on the top of the
base with the name of the manufacturer or other means of
identification, and an identification number.

1.4.2 The above mentioned markings shall be noted on the
certificate.

1.4.3 If the jewel retaining screw is not visible, a small

2.1.3 Condition at -high temperature

The compass shall be warmed up slowly from room
temperature to between + 55 °C and + 60 °C and kept at
least 8 h at this temperature. After this period the compass
shall not show any mechanical damage, leakage or bubbles.
The compass liquid and the paint shall not show any
deterioration, and the directional system shall not be
deformed.

2131 The error due to friction, when
H ath th a p= | H2N

toactadd <l AALE
teSTeC——atCotraahce—vw

mark (about 1 mim across) may be placed at the top of the
float to assist in festing.

1.4.4 |[f other than alcohol, the type of liquid used shall be
marked on the bpwl in the vicinity of the filling plug.

1.5 Type test certificates

15.1 Devices which have passed the type test and comply
with the requjrements shall be so certified in two
languages — in the language of the test authority and in
English.

Separate certificptes shall be issued for magnetic compasses
and azimuth readling devices.

15.2 Each certificate is valid exclusively for the model
tested. !n case |[of alterations or technical improvements
which affect ity compliance with ISO/R 449, the model
shall be given a| new identification number {or mark) and
the type test repeated. All alterations shall be submitted to
the original test| authority who will decide whether a-new
type test is necegsary.

1.6.3 Copies of the certificates shall be issued on demand.
They must expligitly be marked “Copy"’.

1.6 Sample checks

In order to chedk that the manufagturer’s statement in 1.3
has been fulfilledl, sample checKsimay be carried out.

2 COMPASS AND GIMBAL RING

th—the-proeedure-deseribed in 2.7.3,
shall not exceed the value of 0,5°.

2.1.4 Condition at low temperature

The compass shall be slowly cooled)down to|between
~25°C and —30°C and kept)af least 8h| at this
temperature. After this period(the compass shall hot show
any mechanical damage or déformation, leakage or bubbles.
The liquid in the bow! shall*not be frozen, discoloured or
separated into its ingredients. A formation of flogks or ice
shall not have occuried within the liquid, and the direc-
tional system shall)not be deformed.

2141 Thelerror due to frictiofp, when
tested in_&cordance with the procedure described in 2.7.3,
but with an initial deflection of * 10°, shall not ekceed the
valugrof 1°.

2.1.5 Thickness of the top and bottom glass cove

When made of non-toughened glass, the glass govers of
compasses {including the hemispherical type) shall have a
thickness of at least 4,5 mm.

When toughened glass is used, the thickness shall the at least
3,0 mm.

The type of glass used shall be stated in the manuffacturer’s
statement.

NOTE — When material other than giass is used, its progerties shall
be stated in accordance with 1.3 d).

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

2.1 Construction and material

2.1.1 Non-magnetic properties

Compass bowls and gimbals shall undergo an examination
to test their non-magnetic properties. See 2.7.4.

2.1.2 Condition of compass bow!

The compass shall be inspected to see that it is in an
undamaged and mechanically perfect condition. 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.

2

2.2 Compass gimballing

2.2.1 Plane of the gimbal axes

The gimbal axes shall lie in one plane, within a tolerance of
1 mm.

This test may be carried out from a fixed horizontal plane
of reference by means of a suitable scale.
2.2.2 Angle of the gimbal axes and the intersection of the

vertical planes passing through them

The angle formed by the outer and inner gimbal axes shall
be 90+ 1°. The vertical planes through the gimbal axes
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shall intersect to within 1 mm of the pivot point. The outer
gimbal axis shall be in the fore and aft direction.

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

Determination of the line of intersection may be carried
out on a testing stand by measuring the displacement of the
compass support in a direction perpendicular to either of
the gimbal gxes-

2.3.2 Centring of azimuth reading devices

The distance between the rotating axis of the azimuth
reading device (bridge type or ring type) and the vertical
axis of rotation of the compass card passing through the
pivot point shall not exceed 0,3 mm.

Depending on the construction of the azimuth reading
device, the axis of rotation 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 rim of
the verge ring, or by the outside rim of the compass bowl.

2.2.3 Freqgdom of movement within the gimbal ring

When the| gimbal ring is in the horizontal plane, the
compass bowl shall freely revolve about the inner axis up to
+40°.

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

224 Horfzontal position

The compgss bow! shall be balanced so that its verge ring or
top glass cpver settles in the horizontal plane to within 1°
when the gimbal ring is fixed in a horizontal position; this
shall be Slso whether the azimuth reading device or
magnifyind glass is in place or not.

Measuremdnt shall be carried out using a spirit level of
suitable sepsitivity placed on the top glass cover or its verge
ring.

2.2.5 Frigtion of the inner gimbal axis

When the gimbal ring is kept in the horizontal position and
the compdss bowl is inclined by * 5° -tishall return to
within 1° ¢f the horizontal plane.

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

2.2.6 Beafings of the gimbal axis

The axial play of the compass bowl in the direction of the
inner gimbial axis.shall not exceed 0,2 mm.

Measuremg¢nt-_may be carried out by means of a feeler
gauge.

The examination may be carried out by,.m
compass testing stand, the displacement/whi

Pasuring, on a
h is necessary

to bring the pivot point of the compass, when horizontal,

and the axis of rotation of the azimuth read
after the other, into coincidence~with the a
of the testing stand.

ng device, one
is of rotation

2.3.3 Directional error,of-the verge ring graduation

The angle between the ‘vertical plane passin
rotating axis of the-azimuth reading device
lubber mark,and the vertical plane passin
rotating axis)of the azimuth reading device
point of the verge ring graduation, shall not e

2.4 ECompass card bearing

2.4.1 Centring of the pivot

The pivot point shall not deviate by more
from the vertical through the centre of
diameter of the bow! measured in the inner gi

NOTE — The tolerance given above is only fo
azimuth reading device to be used in conjunction v
is of the ring type.

The test may be carried out on a testing stand
the movement which is necessary to bring fir
the inner side rim, when the bow! is horizo
the pivot bearing into the centre of the testin

2.4.2 Height of the pivot bearing

The pivot point shall not deviate from the hd
through the inner gimbal axis by more

g through the
and the main
j through the
and the zero
ceed 0,5°.

than 0,2 mm
the inner rim
mbal axis.

use when the
ith the compass

by measuring
the centre of
tal, and then
stand.

rizontal plane
than 1,0 mm.

suspension, this condition shall be fulfill

d when the

Should the pivot bearing be equipped with aF/ertical spring

NOTE — The bearings of the inner and outer gimbal axes shall be of
the same type.

2.3 Compass bowl

2.3.1 Verge ring or relative bearing ring graduation (if any)

The verge ring shall be graduated in 360 single degrees in a
clockwise direction; each 10th degree shall be marked with
three figures so that, as seen through the azimuth reading
device, 000° is the direction of the ship’s head.

This shall be checked by inspection.

ol P } +. + lotal + <
WUITELTIUTIAT Sy oLCTIT 19 CUTTTPTTCTICTY 1TTITTVCT ST,

When the compass bow! is open, this examination may be
carried out by using a depth-gauge, the rim of the compass

bowl being the plane of reference.

2.4.3 Retention of the directional

displacement

system against

The bearing of the directional system shall be constructed
in such a way that it returns to the original position on its
pivot when the bowl is completely inverted and returned to
normal.

This can be checked by visual inspection.
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2.4.4 Freedom of tilt of the directional system

The bearing of the directional system and the compass bowl
shall be constructed in such a way that the directional
system can rotate freely when the compass bow! is tilted in
any direction at an angle of :

a) 10° when the compass has a flat top cover;
b) 30° when the compass is of the hemispherical type.

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

Every 10th degree shall be indicated by corresponding three
figures. 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 emblem.

26.1.2 Readability

In steering compasses, the thickness of lines and the height
of figures and letters shall allow a person with normal vision
to read the card, both in daylight and artificial light, at a
distance of 14 m

2.5 Lubber mjrks

2.5.1 Numberlof lubber marks

Each compass ghail be fitted with a lubber mark indicating
the direction of the ship’s head (main lubber mark). Other
fubber marks pre allowed showing the direction of the
ship’s stern or [athwartships respectively. These additional
lubber marks rs’lwall fulfil the conditions laid down in 2.5.2
to 2.5.4. The npain lubber mark shall be clearly identifiable.

25.2 Length 4Qf the lubber mark (s)

The lubber mark(s) shall be of such a shape that the card
may be read ggainst the lubber mark when the compass
bowl of a gimbal compass is tilted 10°, and that of a
hemispherical ¢ompass is tilted 30°, from the horizontal
plane.

The examinatign may be carried out by visual inspection in
conjunction with the examination described in 2.4.4.
25.3 Width of the lubber mark(s)

The width of the lubber mark(s) shall be not-greater than
0,5° of the graduation of the card.

The examinatign may be carried out.by)visual inspection.

254 Distancq between lubber.mark and outer edge of the
card

The distance b
of the card sha

The examinati

etween the lubber mark and the outer edge
| bebetween 1,5 and 3,0 mm.

bn.may be carried out by using a _mirror

The use of a magnifying device is permitted.

If only part of the card is visible, it shall be.possiljle to read
at least 15° on each side of the lubber-fmark.

The examinations required by 26,11 and 2.6.1.R shall be
carried out visually.

26.1.3 Relationship of edge of cpmpass
card and pivot bearing

The pivot pointsshall be within 1 mm of the plane of the
graduated edge.of*the card.

This measurement may be carried out by means ¢f a depth
gauge fronY a fixed plane of reference.

2.6.2 Magnets of the directional system

26.2.1 Magnetic moment

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

The testing may be carried out by means of a maghetometer
(deflection method). The length of bar magng¢ts in the
directional system shall be not greater than 85 mm.

26.2.2 Arrangement of the magnegts

The poles of the magnets shall be arranged in syich a way
that no excessive sextantal or octantal deviatign will be
produced by the influence of the correcting devices. A
criterion for this is the ratio H/D, which means the
proportion of the octantal and quadrantal |deviation
coefficients.

gauge which is laid on top of the rim of the bowl, or by a
travelling microscope, or by direct measurement when the
compass has been dismantled.

2.6 Directional system

26.1 Compass card

26.11 Graduation

Compass cards shall be graduated in single degrees, starting
from North = 000° or 360° in a clockwise direction as
viewed from above.

4

The ratio H/D shail not exceed 0,08.

The test shall be carried out by means of the
four-corrector-method of Meldau.

In this test the compass shall be mounted on a stand and
two soft iron correctors placed diametrally opposite and
symmetrical to the centre of rotation. The device with the
two soft iron correctors shall then be rotated around the
fixed compass and coefficient D calculated.

To cancel out the guandrantal deviation, two additional
exactly similar correctors shall be placed at the same
distance from the centre with their line of connection at
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right angles to that of the original pair. The arrangement of
the four soft iron correctors shall then be rotated around
the compass and coefficient H calculated.

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

26.23 Coercivity

The coercivity of the material of the magnets shall be at
least 11200 A/m. As a manufacturer’'s statement is
required for this, the examination is restricted to sample
checks, for i t T

2.6.3 Tilt
vertical fiel

of the directional system with regard to the
o

26.31 In
plane in

clination from the horizontat
a vertical zero field

The directipnal system shall be 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.

x 1073

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 hemispherical compasses, the test may be carried out
when the bowl is dismantled.

26.32 Change of the tilt when the ver-
tical flux density has changed 100 uT
{(microtesla)

| not change

which-a-suitabtecoercimeter-shatt-beused: The nclination of the directional system SHT
more than 3° when the vertical flux\ demsity changes

100 uT.

by means of
far away to
system. The
ed out in the
hal type and

The vertical flux density may be“changed
vertical magnets or coils plaeed, sufficiently
produce a uniform field ,at the directional
measurement of tilt of the.eard shall be carr
manner indicated in 2.6/3.1 for conventio
hemispherical compasses.
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FIGURE 1 — Magnetic moment of liquid compasses, Class A
Minimum requirements
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2.6.4 Period

2.641 Half period of
oscillating directional

periodic
systems

The half period of the directional system shall be not less
than 12 s following an initial deflection of the card of 40°
from the magnetic meridian, when the horizontal
component of the magnetic flux density is 18 uT.

The half period shall be measured between the first two
consecutive passings of the original indication of the course.

The directional error shall on no heading exceed 0,5°, and
for transmitting compasses 0,6°, the transmitting system
being energized or not.

The examination may be carried out on a compass testing
stand. After having brought the centre of rotation of the
compass card into the axis of rotation of the testing stand,
the directional error can be read at the card graduation by
means of a telescope, when the vertical plane of sight
passing through the axis of rotation has been aligned with
the magnetic meridian in advance. This measurement shall
be carried out on at least four equidistant headings. When

The measuremint shall be repeated by deflecting the card

system in a co
taken. Before
kept in the defl

Measuring the

stop-watch or o)

2642 Sett

directiona

trary sense of rotation, and the mean value
measuring, the directional system shall be
pcted state for 10 s.

period may be done by means of a
ther suitable device.

ling time of
| systems

aperiodic

Aperiodic {or :l:eavily damped) systems are those systems

which, after a

meridian witho
taken to apprd

meridian, follo
system of 90°

initial deflection, return to the magnetic
ut carrying out a full oscillation. The time
ach finally to within 1° of the magnetic
wing an initial deflection of the directional
, shall be not more than 56 s, when the

horizontal component of the magnetic flux density is

18 uT.

The measurem|

ent shall be repeated by deflecting the

directional system in a contrary sense of rotation, and. the

mean value\take

n.

The settling {ime may be measured by meéans of a

stop-watch or o

26.5 Support

The force exert
by the directid
0,10 N when t

ther suitable device.

ng force

ed on the pivot bearing, in the liquid used,
nal system shali~be’between 0,04 N and
e card diametér.is’ 165 mm or less and shall

be between 0,04 N and 0,14N when the card diameter is

larger than 165

The examinatig

mm.

n may/be carried out by means of a suitable

balance when tTe compass bow! is opened.

measuring, the top glass cover shall be tapped |gently to
eliminate the error due to friction (see 2.7.3).

NOTE — If the test is carried out in the compass\bowl, if should be
noted that the resulting value then includés/the deviatjon due to
magnetic material in the compass.

2.7.2 Lubbererror

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

In compasses-with a movable lubber mark, buft with an
auxiliary (graduation for coefficient A correctiof, also in
transmiitting compasses or compasses which operate
auto:pilots with a rotatable compass bowl, the tubber mark
shall be brought into the zero position before test{ng.

’

The lubber error shall not exceed 0,3°.

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 relatigpn to the
direction of the outer gimbal axis, or for compassgs without
gimbals — as in hemispherical compasses fo{ steering
purposes only — the lubber error becomes undefined and
cannot be determined.

The examination may be carried out on a compass testing
stand by bringing the outer gimbal axis into the vertical
plane of view passing through the centre of rotation of the
testing stand and reading the vernier of the master
graduation. After this the pivot point shall be brought into
the centre of rotation of the testing stand and the compass
support turned until the lubber mark lies in the vertical
plane of view. The angle of rotation is the lubber ¢rror.

2.7 Accuracy

2.7.1 Directional error

The directional

error is a constructional error of the

directional system. It is composed of :

a) error of

orientation of the magnets with regard to

the graduation of the card (collimation error);

b) inaccuracies of graduation of the compass card;

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

2.7.2.1 If there are additional lubber marks, the angular
distances from the main lubber mark shall be 90°, 180° and
270° respectively with a tolerance of 0,3°.

This test may be made by comparison with the master
graduation of the testing stand, when testing the lubber
error according to the procedure in 2.7.2.

2.7.2.2 For projector compasses the course, as read from
the projected image, shall agree with that read at the main
lubber mark to within 0,5°.
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2.7.3 Error due to friction

The directional system, when given an initial deflection of
2° and kept in this position for 10 s, shall, when released,
return to within 0,5° of its original position. The original
position shall be attained after gently tapping the top glass
cover. The measurement shall take place in a horizontal
flux density of 6 uT.

The test shall be repeated by deflecting the directional
system in the contrary direction and the larger of the values

Where the requirements and testing procedure are different
for these two groups, the following testing rules are also
separated into 3.6A and 3.6B.

3.1 General

Azimuth reading devices shall only be accepted for type
testing in connection with a suitable compass.

The data required in 1.4.1, as well as the type and card
diameter of the compass to which the azimuth reading

obtained ¢haltbe Taken as the error due to Iriction. The
reading off the error due to friction may be carried out at
the lubbetr mark, or more accurately, by means of the
telescope ¢f the compass testing stand.

2.7.4 Swirl error

When the [compass bow! is rotated around its vertical axis,
at a unifofm speed of 360° in 4 min = 10 s, the deflection
of the dirgctional system from the magnetic meridian shall
on no headling be more than :

(36/H)] for compasses with cards of less than 200 mm
diametgr;

(54/H)]| for compasses with cards of 200 mm diameter
or mor¢,

where H i the horizontal component of the flux density in
microtesialat the place of examination.

The obsefvation shall start after the compass has been
rotated 1B0°. After having given the compass. liquid a
suitable time to settle, the measurement shall be repeated
by rotatimg the compass in the opposite direction. The
larger of t'Le values obtained shall be taken to be the swirl
error of the compass.

Any irreglilarity noted in the movement of the directional
. e}
system dufing a full revolution shall-not exceed (9/H)".

NOTE — THe cause of the irregularity may be :
a) frictjon of the pivog;
b) magpetic material contained in the compass.
In order to|determine the cause, a friction test may be carried out

on the headingl{s\where the irregularity occurs. If the result of this
test is satisfactofy, a test for magnetic material may then be carried

device belongs, shall be noted on a separatdg certificate for
azimuth reading devices.

3.2 Material

All parts of azimuth reading devices shall bg manufactured
of non-magnetic material,

This test shall be carried out by exposing the azimuth
reading device to-~a flux density of 2lmT 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 thge compass, no
discernible deviation of the directional syst¢gm shall occur.

3.3 Mounting upon the compass

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

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

3.4 Adjustment of the spirit level (if any)

A spirit level fitted to an azimuth reading |device shall be
adjusted in such a way that its zero position indicates the
horizontal position of the compass top glasy cover or verge
ring, within a tolerance of 1,0°. 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 cover or vgrge ring.

out by obtaining a deviation curve. This will indicate whether there
is any magnetic material in the compass.

3 AZIMUTH READING DEVICES

There are two different groups of azimuth reading devices
to be tested :

(A) Sights or telescope-sights which require an exact
aiming at distant objects.

(B) Azimuth mirror or prism instruments — Thomson
type — which do not require exact aiming and from which
bearings may be obtained of diminished accuracy at small
angles of yaw.

3.5 Field of view and range of aititude

3.5.1 The field of view of an azimuth reading device in the
horizontal plane shall be at least 5° on each side of the line
of sight.

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

3.5.2 The range of altitude covered by an azimuth reading
device shall lie between 5° below and at least 60° above the
horizon.

The examination may be carried out by means of fixed
angle marks on a plumb line or an illuminated vertical slit.

7
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3.6A Sights with and without prismatic magnifying glass
(for card readings)

3.6A.1 Paralle

lism of the vanes

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

The examination shall be carried out by observation.

3.6A.5 Prismatic magnifying glass (if any)

When reading card bearings by means of a prismatic
magnifying glass, the readings shall not differ from the
readings at the horizontal bearing thread by more than
0,3°.

The examination shall be carried out by observation.

3.6B Azimuth mirror or prism instruments — Thomson
type

3.6A.2 Perpengicularity of the vanes upon the base

be perpendicul

r to the top glass cover or to the verge ring

The plane of sij;ht defined by the object and eye vanes shall

of the compas:

respectively. In addition the plane of sight

shall pass thrdugh the axis of rotation of the azimuth

reading device
thread for card
ings relative to

and shall contain the horizontal bearing
bearings, as well as the index mark for bear-
the ship’s head on the verge ring graduation.

The examinatidn for perpendicularity of the vanes may be

carried out by
vertical slit and
Then the sight

again through i
parallel to the
vanes are perp
same time it

through the axi

NOTE — As it i
graduation lies e

viewing a plumb line or an illuminated
by reading the bearing at the graduation.
shall be turned exactly 180° and viewed
k in the inverse direction. If the object is still
anes and still lies in the plane of sight, the
pndicular to the plane of rotation. At the
s verified that the plane of sight passes
F of rotation.

necessary, for this test, that the centre of the
actly in the axis of rotation (eccentricity below

0,1 mm), the test may be done on a special testing stand with

appliances suitabl

3.6A.3 Attach
mirror

The mirror us
altitude shall b

position to wi
mirror is of the
shall fulfil th
(correction) scr

The examinatid

e for azimuth reading devices of all types.

ment and adjustment of thée \observation

bd to take the bearings.of objects of high

3.6B.1 Construction

The azimuth reading device shall be provided with means of
adjustment which allow the distance-from the Iens to the
compass card to be made equal.'to its focal lepgth. The
device shall be- provided with.anadjusting screw for the
adjustment of the mirror pr\prism, and it may| be fitted
with a spirit level.

3.6B.2 Focal length/of lens

The focal length of/the lens shall be measured. From this
value the appropriate card radius may be obfained by
dividing byt 12,

The examination may be carried out by means of a
collimator and a scale.

The card diameter shall be stated on the certificatg.

3.6B.3 Error caused by mechanical inaccuracy

When aiming accurately at an object, the bearing prror shall
on no heading exceed the values given in| Table 2,
column 2.

3.6B.4 Error caused by incorrect aiming

Although this type of azimuth reading device allows

e attached and adjusted’ in such a way that deviations from the exact line of sight on each side, the
the plane of reflection is parallelte the plane of sight in any bearing error introduced by incorrect aiming shalll however,

hin the tolerances given in Table 1. If the at a divergence of 5°, not exceed the value given {n Table 2,

bilateral type;each of the two mirror sides column 3.

ese requirements. The use of adjusting

bws is.aliowed. TABLE 2

rrshall be carried out by observation. When 1 2 3
inclining the mirror—the vertical bearing thread and its

Maximum Maximum

refiected image

shall remain in coincidence.

3.6A.4 Freedom from distortion of mirror and shades

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

TABLE 1 — Bearing error (difference from the bearing

on the horizon)

Altitude of the

observed object permissible error,

condition (1}

permissible error,
condition (2)

Between 5° below and

Altitude of the observed object

Maximum permissible error

45° above the horizon 0.3 1.0
Between 45° and 51° o .
above the horizon 0.5 1.5
27° above the horizon 0,3° 0,5°

Between 5° belo
the horizon

w and 45° above 0.7

More than 45° a

bove the horizon 0,5°

3.7 Shadow pin (if any)

The perpendicularity and centring shall be examined

visually while rotating the compass and pin.
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SECTION Il — MAGNETIC COMPASSES AND ACCESSORIES — CLASS B

INTRODUCTION

The following test procedures are based on the performance
specifications as laid down in ISO/R 613, Magnetic
compasses, binnacles and azimuth reading devices,
Class B - General requirements.

unusable, either as a result of a change of temperature
over the range of — 30 °C to + 60 °C, or any other cause
(for example the legibility of graduations shall not be
impaired by discolouration or blistering);

¢) under the circumstances described in b), that the
b — } y appreciable

Acceptance of Test Certificates between countries will be a
matter for/mutual agreement.

SCOPE

This part |of this International Standard sets out the test
procedures and acceptable limits of performance necessary
in order |to establish conformity of newly developped
devices with the requirements laid down in ISO/R 613.

1 GENERAL

1.1 Condjtions for testing

The type-festing shall be carried out before the compasses
come into(regular service.

For type festing, new devices only are to be accepted. All
compasses| other than those hemispherical compasses whieh
are used gs steering compasses only, are to be tested with
their gimbal ring(s).

Unless otherwise stated, all tests are to be carried out at a
temperature of 20 + 3 °C.
1.2 Typep of compasses
Testing shall be carried out on :
a) standard compasses;
b) stegring compasses;
c) stanpdby steering and emergency compasses;

these [include~projector, reflector or transmitting
compagses, and compasses which allow course readings
and comtrel navigational aids;

CODS

discolouration such as to render the comppss unusable;

d) whether non-toughened or toughened glass is used for

the top and bottom glass covers;

alternatively, when material pther than gigss is used, that
its strength is equivalent tosthat of non-tpughened glass
of the thickness prescribed;

e) that the madterial of the compass [card will not
distort;

) that the moment of inertia of the dirgctional system
is appreciably the same about all horizonfal axes passing
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 supplied.

1.4 Marking

1.4.1 Compasses shall be marked in a corspicuous place
on the compass card and the verge ring with the name of
the manufacturer, or other means of identifi¢ation.

Compass card, verge ring and gimbal ring shall be marked
with an identification number.

Azimuth reading devices shall be marked or] the top of the
base with the name of the manufacturer or|other means of
identification, and an identification number.

1.4.2 The above mentioned markings shall be noted on the
certificate.

1.4.3 If the jewel retaining screw is not |visible, a small
mark (3br\||f 1 mm ::r-rncc) may he rl_\lnrnrl at the top of the

d)} azimuth reading devices.

1.3 Manufacturer’s statement

The manufacturer shall produce a written statement
covering those requirements which cannot be ascertained
during the type test. The statement shall contain the
following points :

a) that the coercivity of the magnets of the directional
system is at least 11 200 A/m;

b) that the paint used inside the compass is of good
quality and that over a period of 2 years it is not likely
to deteriorate to such an extent as to make the compass

float to assist in testing.

1.4.4 |f other than alcohol, the type of liquid used shall be
marked on the bowt in the vicinity of the filling plug.

1.5 Type test certificates

1.6.1 Devices which have passed the type test and comply
with the requirements shall be so certified in two
languages — in the language of the test authority and in
English.

Separate certificates shall be issued for magnetic compasses
and azimuth reading devices.
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1.5.2 Each certificate is valid exclusively for the model
tested. In case of alterations or technical improvements
which affect its compliance with ISO/R 613, the model
shall be given a new identification number (or mark} and
the type test repeated. All alterations shall be submitted
to the original test authority who will decide whether a new

type test is necessary.

1.6.3 Copies of the certificates shall be issued on demand.

They must expl

1.6 Sample ch

In order to che
has been fulfillg

2 COMPASS 4

2.1 Construct

icitly be marked “Copy"’.

2.1.5 Thickness of the top and bottom glass cover

When made of non-toughened glass, the glass covers of
compasses (including the hemispherical type) shall have a
thickness of at least 4,5 mm when the inner diameter of the
verge ring is 150 mm or over; and at least 3,0 mm when the
inner diameter of the verge ring is below 150 mm.

When toughened glass is used, the thickness shall be at least
3,0 mm and at least 2,0 mm respectively.

The type. of glncc used-shall-be-stated-in-the-manyfacturer’s

bcks

ck that the manufacturer’s statement in 1.3
d, sample checks may be carried out.

AND GIMBAL RING

on and material

2.1.1 Non-magnetic properties

Compass bowl
to test their no

2.1.2 Conditid

The compass

undamaged ang
shall be colour}
flocks. There sl
the compass ca

2.1.3 Conditiq

The compass
temperature to
least 8 h at thi
shall not show
The compass
deterioration,
deformed.

2131 The
test in accordd
shall not excee

and gimbals shall undergo an examination
h-magnetic properties. See 2.7 4.

n of compass bow!

Ehall be inspected to see that it is in an
mechanically perfect condition. The liquid
ess and free from turbidity and formation of
hall be no leaks. The paint, including that an
rd, shall be free from cracks and blisters.

n at high temperature

shall be warmed up slowly from room
between + 55 °C and + 60 °C and kept at
temperature. After this period the compass
any mechanical damage) leakage or bubbles.
iquid and the paint shall not show any
and the directional system shall not be

error>due to friction, when
ncewith the procedure described in 2.7.3,
i the value of 1,0°.

statement.

NOTE — When material other than glass is used, ‘its properties shall
be stated in accordance with 1.3 d).

micrometer. As this requires the ‘opening of the compass, it
shall be done when the other examinations have been
carried out.

The thickness of the glass may be imeasured by EV.Feans of a

2.2 Compass gimballing

2.2.1 Plane of the gimbal axes

The gimbalaxes shal! lie in one plane, within a tdlerance of
1 mm.

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

2.2.2 Angle of the gimbal axes and the intersectyon of the
vertical planes passing through them

The angle formed by the outer and inner gimbal|axes shall
be 90+ 1°. The vertical planes through the gifmbal axes
shall intersect to within 1 mm of the pivot point.

Measurement of the angle of the axes may bel made by
means of the graduation of the testing stand, whep first one
and then the other gimbal axis is brought into the vertical
plane of view passing through the centre of the graduation,
by turning the compass support.

Determination of the line of intersection may be carried
out on a testing stand by measuring the displacempnt of the
compass support in a direction perpendicular tq either of
the gimbal axes.

2.1.4 Condition at low temperature

The compass shall be slowly cooled down between — 25 °C
and — 30 °C and kept at least 8 h at this temperature. After
this period the compass shall not show any mechanical
damage or deformation, leakage or bubbles. The liquid in
the bowl shall not be frozen, discoloured or separated into
its ingredients. A formation of flocks or ice shall not have
occurred within the liquid, and the directional system shall
not be deformed.

2141 The error due to friction, when
tested in accordance with the procedure described in 2.7.3,
but with an initial deflection of + 10°, shall not exceed the
value of 2°.

10

2.2.3 Freedom of movement within the gimbal ring

When the gimbal ring is in the horizontal plane, the
compass bowl shall freely revolve about the inner axis up to
+40°.

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

2.2.4 Horizontal position

The compass bow! shall be balanced so that its verge ring or
top glass cover settles in the horizontal plane to within 1°
when the gimbal ring is fixed in a horizontal position; this
shall be so whether the azimuth reading device or magni-
fying glass is in place or not.
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Measurement shall be carried out using a spirit level of
suitable sensitivity placed on the top glass cover or its verge
ring.

2.25 Friction of the inner gimbal axis

When the gimbal ring is kept in the horizontal position and
the compass bowl is inclined by *5°, it shall return to
within 1° of the horizontal plane.

The test may be carried out by means of aclinometer or a

2.4 Compass card bearing

2.4.1 Centring of the pivot

The pivot point shall not deviate by more than 0,5 mm
from the vertical through the centre of the inner rim
diameter of the bowl measured in the inner gimbal axis.

NOTE — The tolerance given above is only for use when the
azimuth reading device to be used in conjunction with the compass
is of the ring type.

spirit level.

2.2.6 Beafings of the gimbal axis

The axial glay of the compass bowl! in the direction of the
inner gimbg! axis shall not exceed 0,2 mm.

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

NOTE - The¢ bearings of the inner and outer gimbal axes shall be of
the same typge.

2.3 Comphss bowl

2.3.1 Verde ring or relative bearing ring graduation (if any)

The verge rling shal! be graduated in 360 single degrees in a
clockwise direction; each 10th degree shall be marked with
three figures so that, as seen through the azimuth reading
device, 000 is the direction of the ship’s head.

This shall be checked by inspection.

2.3.2 Centring of azimuth reading devices

The distarjce between the rotating axis of the azimuth
reading deyice (bridge type or ring type) and the vertical
axis of rotagtion of the compass-€ard passing through the
pivot point shall not exceed 05 tm.

Depending| on the consttuction of the azimuth reading
device, the¢ axis of rotation may be defined either by an
indentation or centre”boss on the top glass cover of the
compass, qr by the centre of the inside or outside rim of
the verge r{ng; or the outside rim of the compass bowl.

The test may be carried out on a testing stand by measuring
the movement which is necessary to bring\first the centre of
the inner side rim, when the bowl! is horizoptal, and then
the pivot bearing into the centre of the testing stand.

2.4.2 Height of the pivot bearing

The pivot point shall not-deviate from the hgrizontal plane

through the inner @imbal axis by more
Should the pivot, béaring be equipped with a

han 1,0 mm.
vertical spring

suspension, this\{condition shall be fulfilled when the
directional system is completely immersed.

When the compass bowl is open, this examinpation may be
carried out by using a depth-gauge, the rim qf the compass
bowl being the plane of reference.

243 Retention of the directional sygtem
displacement

against

The bearing of the directional system shall Qe constructed
in such a way that it returns to the original position on its
pivot when the bowl is completely inverted apd returned to
normal.

This can be checked by visual inspection.

2.4.4 Freedom of tilt of the directional systgm

The bearing of the directional system and the|compass bowl
shall be constructed in such a way that the directional
system can rotate freely when the compass bpwl is tilted in
any direction at an angle of :

a) 10° when the compass has a flat top cqver;

b) 25° when the compass is of the hemigpherical type.

The examination may be carried out by measuring, on a
compass testing stand, the displacement which is necessary
to bring the pivot point of the compass, when horizontal,
and the axis of rotation of the azimuth reading device, one
after the other, into coincidence with the axis of rotation
of the testing stand.

2.3.3 Directional error of the verge ring graduation

The angle between the vertical plane passing through the
rotating axis of the azimuth reading device and the main
lubber mark, and the vertical plane passing through the
rotating axis of the azimuth reading device and the zero
point of the verge ring graduation, shall not exceed 1°.

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

2.5 Lubber marks

2.5.1 Number of lubber marks

Each compass shall be fitted with a lubber mark indicating
the direction of the ship’s head (main lubber mark). Other
lubber marks are allowed showing the direction of the
ship’s stern or athwartships respectively. These additional
lubber marks shall fulfil the condition laid down in 2.5.2 to
2.5.4. The main lubber mark shall be clearly identifiable.

11
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25.2 Length of the lubber mark(s)

The lubber ma

rk{s) shall be of such a shape that the card

may be read against the lubber mark when the compass
bowl of a gimbal compass is tilted 10°, and that of a
hemispherical compass is tilted 25°, from the horizontal

plane.

The examination may be carried out by visual inspection in
conjunction with the examination described in 2.4.4.

2.5.3 Width of the lubber mark(s)

This measurement may be carried out by means of a depth
gauge from a fixed plane of reference.

2.6.2 Magnets of the directional system

26.21 Magnetic moment

The magnetic moment of the directional system shali,
depending on the card diameter, be not less than the values
given in Figure 2.

The width of tlhe lubber mark(s) shall be not greater than
1,0° of the graduation of the card.

The examinatign shall be carried out by visual inspection.

25.4 Distance| between lubber mark and outer edge of the

card

The distance b
of the card shal

The examinati
gauge which is

ptween the lubber mark and the outer edge
be between 1,5 mm and 3,0 mm.

n may be carried out by using a mirror
aid on top of the rim of the bowl, or by a

travelling micrdscope, or by direct measurement when the
compass has be¢n dismantled.

2.6 Directionaf system

2.6.1 Compasq card

26.11 Graduation

Compass cards
greater than 5]
greater than 2°

shall be graduated in equal intervals ;not
for cards up to 100 mm diameter and not
for larger cards, starting from Nerth = 000°

or 360° in a clackwise direction as viewed from above.

Every 10th dedree shall be numbered. (The' cardinal points

shall be indicat

ed by the capital letters N, S, E and W. The

intermediate pdints may also be marked. Alternatively, the

North point ma

v be indicated by a/suitable emblem.

26.1.2 Readabilitly

In steering compasses,/the thickness of lines and the height
of figures and letters shall allow a person with normal vision

to read the ca

d “bothin rl:.n’llighf and-artificial Iighf at a
7 7

the testing may be carried out by meaps of a
magnetometer {(deflection method). The Jéngth of bar
magnets in the directional system shall be not grgater than
85 mm.

26.22 Coercivity

The coercivity of the material~of the magnets shall be at
least 11 200 A/m. As (a \manufacturer's statpment is
required for this, the examination is restricted 1o sample
checks, for which a stiitable coercimeter shall be uped.

2.6.3 Period

263. 1 Half period of periodic oscillating

directional systems

The' half period of the directional system, folipwing an
initial deflection of the card of 40° from the|magnetic
meridian, shall be not less than :

— 4,7 s for cards of less than 100 mm diameter;
— 8,2 s for cards from 100 to 150 mm diamdter;
- 12 s for cards in excess of 150 mm diamefter;
when the horizontal component of the magnetic flux

density is 18 uT.

The half period shall be measured between the| first two
consecutive passings of the original indication of the course.

The measurement shall be repeated by deflecting the card
system in a contrary sense of rotation, and the mean value
taken. Before measuring, the directional systenp shall be
kept in the defiected state for 10 s.

distance of 1,4

m.

The use of a magnifying device is permitted.

If only part of

the card is visible, it shall be possible to read

at least 15° on each side of the lubber mark.

The examination required by 2.6.1.1 and 2.6.1.2 shall be

carried out visu

26.1.3 Rela

ally.

tionship of edge of compass

card and pivot bearing

The pivot point shall be within 1 mm of the plane of the

graduated edge

12

of the card.

Measuring the period may be done by means of a
stop-watch or other suitable device.

263.2 Settling time of
directional systems

aperiodic

Aperiodic (or heavily damped) systems are those systems
which, after an initial deflection, return to the magnetic
meridian without carrying out a full oscillation. The time
taken to approach finally to within 1° of the magnetic
meridian, following an initial deflection of the directional
system of 90°, shall not be more than 56s, when the
horizontal component of the magnetic flux density is
18 uT.
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The measurement shall be repeated by deflecting the 2.7 Accuracy
directional system in a contrary sense of rotation, and the
mean value taken.

. . 2.7.1 Directional error
The settling time may be measured by means of a

stop-watch or other suitabl ice. . . - .
p-watc ble devic The directional error is a constructional error of the

2.6.4 Supporting force directional system. It is composed of :

The force exerted on the pivot bearing, in the liquid used, a) error Of_ orientation of thg maS”etS W'ﬂ_‘ regard to
by the directional system shall be between 0,03 N and the graduation of the card {collimation error);

0,12 N when the card diameter is 165 mm or less, and shali b) inaccuracies of graduation of the compass card;

be between—8-84-N—and—6-14-N—-whenthe-eard-diameteris

larger than|165 mm. ¢) eccentricity of the compass card, (@rgduation with

1 . . . regard to the centre of rotation of the,card
The examination may be carried out by means of a suitable

balance when the compass bow! is opened. The directional error shall on no heading excegd 1,0°.
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FIGURE 2 — Magnetic moment of liquid compasses, Class B
Minimum requirements
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The examination may be carried out on a compass testing
stand. After having brought the centre of rotation of the
compass card into the axis of rotation of the testing stand,
the directional error can be read at the card graduation by
means of a telescope, when the vertical plane of sight
passing through the axis of rotation 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 cover shall be tapped gently to
eliminate the error due to friction (see 2.7.3).

NOTE — If the test is carried out in the compass bowl, it should be

position shall be attained after gently tapping the top glass
cover. The measurement shall take place in a horizontal
flux density of 6 uT.

The test shall be repeated by deflecting the directional
system in the contrary direction and the larger of the values
obtained shall be taken as the error due to friction. The
reading of the error due to friction may be carried out at
the lubber mark or, more accurately, by means of the
telescope of the compass testing stand.

noted that the repulting value then includes the deviation due to
magnetic material jn the compass.

2.7.2 Lubber efror

The lubber errgr is a constructional error of the compass
bow! and gimbdgl which depends on the relative position of
the main lubben mark (if it is fixed), the pivot bearing, and
the direction of [the outer gimbal axis.

In compasses with a movable lubber mark, but with an
auxiliary gradugtion for coefficient A correction, also in
transmitting cpmpasses or compasses which operate
auto-pilots with| a rotatable compass bowt, the iubber mark
shall be broughtl into the zero position before testing.

The lubber errof shall not exceed 1,0°.

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 [n hemispherical compasses for steering
purposes only -+ the lubber error becomes undefined\and
cannot be determined.

The examinatign may be carried out on a compass testing
stand by bring|ng the outer gimbal axis into _the vertical
plane of view ppssing through the centre of.rotation of the
testing stand pnd reading the vernier) of the master
graduation. After this the pivot point-Shall be brought into
the centre of rgtation of the testing stand and the compass
support turned| until the lubber mark lies in the vertical
plane of view. Tlhe angle of retation is the lubber error.

2.7.2.1 If therp are additional lubber marks, the angular
distances from the.main lubber mark shall be 90°, 180° and
270° respectively(with a tolerance of 0,5°.

274 Swirterror

When the compass bow! is rotated around its \vertical axis,
at a uniform speed of 360° in 4 min * 10 s'the deflection of
the directional system from the magnetic meridiap shall on
no heading be more than :

(36/H)° for compasses with~cards of less thar| 200 mm
diameter;

(54/H)° for compasses‘with cards of 200 mm|diameter
or more;

where H is the horizontal component of the flux glensity in
microtesla at the place of examination.

The observation shall start after the compass [has been
rotated.-180°. After having given the compass| liquid a
suitablevtime to settle, the measurement shall be| repeated
by-rotating the compass in the opposite direcfion. The
larger of the values obtained shall be taken to be|the swirl
error of the compass.

Any irregularity noted in the movement of the directional
system during a full revolution shall not exceed (9 H)°.

NOTE — The cause of the irregularity may be :

a) friction of the pivot;

b} magnetic material contained in the compass.
In order to determine the cause, a friction test may be garried out
on the heading(s) where the irregularity occurs. If the result of this
test is satisfactory, a test for magnetic material may ther| be carried

out by obtaining a deviation curve. This will indicate whpther there
s any magnetic material in the compass.

3 AZIMUTH READING DEVICES

This test may be made by comparison with the master
graduation of the testing stand, when testing the lubber
error according to the procedure in 2.7.2.

2.7.2.2 For projector compasses the course, as read from
the projected image, shall agree with that read at the main
lubber mark to within 0,5°.

2.7.3 Error due to friction

The directional system, when given an initial deflection of
2° and kept in this position 10s, shall, when released,
return to within 1,0° of its original position. The original

14

There are two different groups of azimuth reading devices
to be tested :

(A) Sights or telescope-sights which require an exact
aiming at distant objects.

(B} Azimuth mirror or prism instruments — Thomson
type — which do not require exact aiming and from which
bearings may be obtained of diminished accuracy at small
angles of yaw.

Where the requirements and testing procedure are different
for these two groups, the following testing rules are also
separated into 3.6A and 3.6B.
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3.1 General

Azimuth reading devices shall only be accepted for type
testing in connection with a suitable compass.

The data required in 1.4.1, as well as the type and card
diameter of the compass to which the azimuth reading
device belongs, shall be noted on a separate certificate for
azimuth reading devices.

3.2 Material

3.6 Accuracy

3.6A Sights with and without prismatic m
{for card readings)

3.6A.1 Parallellism of the vanes

The vertical bearing thread of the object vane
the eye vane shall be parallel to each other.

69-1973 (E)

agnifying glass

and the slit of

The examination shall be carried out by observation.

All parts df azimuth reading devices shall be manufactured
of non-magnetic material.

This test |shall be carried out by exposing the azimuth
reading dpvice to a flux density of 2mT along its
longitudingl, transverse and perpendicular axes consecu-
tively. Affer each exposure the azimuth reading device
shall be placed on the compass to which it belongs.
When the| device is slowly turned on the compass, no
discernible deviation of the directional system shall occur.

3.3 Mourjting upon the compass

The azimyth reading device shall easily rotate upon the
compass tp which it beiongs. No lateral movement which
causes a d{fference in the reading of more than 0,2° shall be
possible.

The examination may be carried out by means of the card
or verge ripg graduation of the compass.

3.4 Adjustment of the spirit tevel (if any)

A spirit Iqvel fitted to an azimuth reading.device shall be
adjusted ip such a way that its zero position indicates the
horizontal| position of the compass top._glass cover or verge
ring, within a tolerance of 1,0°. THe ise of adjusting screws
is allowed|

The examnfination may be{carried out by comparing the
spirit leve| of the azimuth reading device with a calibrated
spirit level|placed on,the top glass cover or verge ring.

3.5 Field|of.-view and range of altitude

3.6A.2 Perpendicularity of the vanes upon.t

The plane of sight defined by the object)and
be perpendicular to the top glass cover or tg
of the compass respectively. In @ddition, the
shall pass through the axis- of rotation o
reading device and shall-contain the hori
thread for card bearings,-as well as the ir

he base

Pye vanes shall
the verge ring
plane of sight

f the azimuth

rontal bearing

dex mark for

bearings relative tq ‘the’ ship’s head on the verge ring

graduation.

The examination\for perpendicularity of the

vanes may be

carried out__by” viewing a plumb line or
vertical shit, and by reading the bearing at

n illuminated
e graduation.

Then the sight shall be turned exactty 180° and viewed
againzthrough it in the inverse direction. If tHe object is still
paratlel to the vanes and still lies in the plarje of sight, the

vanes are perpendicular to the plane of r
same time it is verified that the plane {
through the axis of rotation.

NOTE — As it is necessary, for this test, that t
graduation lies exactly in the axis of rotation (ed
0,1 mm), the test may be done on a special te
appliances suitable for azimuth reading devices of al

3.6A.3 Attachment and adjustment of th
mirror

The mirror used to take the bearings of g

ation. At the
f sight passes

e centre of the
centricity below
ting stand with
types.

e observation

bjects of high

altitude shall be attached and adjusted in sgch a way that

the plane of reflection is parallel to the plane
position to within the tolerance of 1°. If t
the bilateral type, each of the two mirror s
this requirement. The use of adjusting (corre
allowed.

of sight in any
he mirror is of
des shall fulfil
Ltion) screws is

The examination shall be carried out by ob
inclining the mirror the vertical bearing

rvation. When
hread and its

3.5.1 The field of view of an azimuth reading device in the
horizontal plane shall be at least 5° on each side of the line
of sight.

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

3.5.2 The range of altitude covered by an azimuth reading
device shall lie between 5° below and at least 10° above the
horizon.

The examination may be carried out by means of fixed
angle marks on a plumb line or an illuminated vertical slit.

reflected image shall remain in coincidence.

3.6A.4 Freedom from distortion of mirror and shades

With or without shades the bearing error shall not exceed

10

3.6A.5 Prismatic magnifying glass (if any)

When reading card bearings by means of a prismatic
magnifying glass, the readings shall not differ from the
readings at the horizontal bearing thread by more than
0,3°.

The examination shall be carried out by observation.

15
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3.6B Azimuth mirror or prism instruments — Thomson
type

3.6B.1 Construction

The azimuth reading device shall be provided with means of
adjustment which allow the distance from the lens to the
compass card to be made equal to its focal length. The
device shall be provided with an adjusting screw for the
adjustment of the mirror or prism, and it may be fitted
with a spirit level.

The card diameter shail be stated on the certificate.

3.6B.3 Error caused by mechanical inaccuracy

When aiming accurately at an object, the bearing error shall
on no heading exceed 1°.

3.6B.4 Error caused by incorrect aiming

Although this azimuth reading device allows deviations
from the exact line of sight on each side, the bearing error

3.6B.2 Focal fength of lens

The focal lendth of the lens shall be measured. From this
value the appropriate card radius may be obtained by
dividing by 1,12.

The examinatjon may be carried out by means of a
collimator and|a scale.

M £l P . H H H Les
Hroguced—by—tnecorrect atratng—at—amr—atrtude of the

observed object between 5° below and ,5%)|above the
horizon and at a divergence of 5°, shall notexceed 1,5°.

3.7 Shadow pin (if any)

The perpendicularity and centring shall be | examined
visually while rotating the compass and pin.

16
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APPENDIX A
TO PART |, SECTIONS | AND 1I
SPECIMEN TEST CERTIFICATE FOR MAGNETIC COMPASSES

[NAME OF TESTING INSTITUTE]

TYPE TEST CERTIFICATE No. ...

I1SO 2269-1973 (E)

FOR
MAGNETIC COMPASSES CLASS A/B

1 MANUFACTURER :
2 TYPE] . . . . . . . .
3 GENERAL DESCRIPTION : .

This compass complies with the :

[NATIONAL'RULES]

and with the International Standards of the International (Organization for Standardization {ISO).

Placeof isfue : . . . . . . . . Date of issue :

[STAMP]

Signatufi

Form No. 1

17
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PART 11
INDIVIDUAL TESTING AND CERTIFICATION (FOR NEW COMPASSES AND FOR RETESTING)

SECTION | — MAGNETIC COMPASSES AND ACCESSORIES — CLASS A

INTRODUCTION

The folloyving test procedures are based on the performance
specificatjons as laid down in ISQ/R 449, Magnetic
compasse§ and binnacles, Class A, for use in sea navigation.

Acceptange of Test Certificates between countries will be a
matter fof mutual agreement.

SCOPE

This part| of this International Standard sets out the test
procedurds and acceptable limits of performance necessary
in order o establish conformity of individual devices with
the requinements laid down in ISO/R 449, where a type test
certificatq has already been issued in accordance with Part |
of this Infernational Standard.

1 GENERAL

1.1 Conditions of testing
Individual tests of compasses are desirable:
a) before installation on board ship;

b) peliodically;

c) after repair or events-on board ship which may
influerjce the accuracy_6f the compass.

When a cpmpass is initially submitted for an individual test,
if the plage and number of the type test certificate are not
marked, |the infermation shall be supplied when the

compass is offered for its individual test.
Unless ot + altestsare to-be carried outat 3

d} azimuth reading devices; it is desirgble that such

devices be tested periodically;

e) magnifying glasses, only
appropriate compasses.
1.3 All compasses, other” than those

compasses which are used-as steering comp
be tested with their gimbal ring(s).

in  confunction with

hemispherical
sses only, shall

All devices shall,be in a clean and servicegble state when

submitted for test.

1.4 Marking

1.14.1 Compasses shall be marked in a co
on the compass card and the verge ring w

nspicuous place
th the name of

the manufacturer, or other means of identification of

origin.

Compass card , verge ring, and gimbal ring
with an identification number.

Azimuth reading devices shall be marked ol

shall be marked

h the top of the

base with the name of the manufacturer oil other means of

identification, and an identification number

1.4.2 The above mentioned markings shall
certificate.

14.3 If the jewel retaining screw is not
mark (about 1 mm across) may be placed
float to assist in testing.

1.4.4 )f other than alcohol, the type of

be noted on the

visible, a small
t the top of the

liquid shall be

temperature of 20+ 3 °C.

1.2 Types of compasses
Testing shall be carried out on :
a) standard compasses;
b) steering compasses;
c) standby steering and emergency compasses;

these include projector, reflector or transmitting
compasses and compasses which allow course readings
and control navigational aids;

marked on the bowl in the vicinity of the fil

1.5 Individual test certificates

ing plug.

1.5.1 Devices which have passed the specified test shall be
so certified in two languages — in the language of the test

authority and in English.

Separate certificates shall be issued for magnetic compasses

(including magnifying glasses) and azimuth

reading devices.

1.5.2 Copies of the certificates shall be issued on demand.

They must explicitly be marked "Copy"’.

19
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2 COMPASS AND GIMBAL RING

The individual test of compasses and gimbals is limited to
such items as are essential for their safe functioning and
which can readily be tested without dismantling.

The tests required are given in the following items and shall

be carried out o

n all compasses.

2.1 Construction and material

2.2.2 Angle of the gimbal axes and the intersection of the
vertical planes passing through them

This test may be omitted if the type of compass has passed
the type test in accordance. with Part | of this International
Standard.

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. The outer
gimbal axis shall be in the fore-and-aft direction.

2.1.1 Non-magnpetic properties

Compass bowls

and gimbals shall undergo an examination

to test their nontmagnetic properties. See 2.7 4.

2.1.2 Conditio

h of compass bow!

The compass shall be inspected to see that it is in an

undamaged and

mechanically perfect condition. The liquid

flocks. There shall be no leaks. The paint, including that on

shall be colourllfs and free from turbidity and formation of

the compass car

2.1.3 Conditio

The compass ghall

temperature to
least 4 h at this

, shall be free from cracks and blisters.

p at high temperature

be warmed up slowly from room
between + 55 °C and + 60 °C and kept at
temperature. After this period the compass

shall not show any mechanical damage, leakage or bubbles.

The compass |

quid and the paint shall not show any

deterioration, gnd the directional system shall not!be

deformed.

214 Condition at low temperature

The compass ghall be slowly cooled ,dowh to between
—25°C and 130°C and kept at.east 4 h at this

temperature. A
any mechanical
The liguid in t

Fter this period the-compass shall not show
damage or deformation, leakage or bubbles.
he bow! shall fet-be frozen, discoloured or

separated into its ingredients/A formation of flocks or ice
shall not have qccurred within the liquid.

NOTE — The tes

ks méntioned in 2.1.3 and 2.14 refer to newly

manufactured compasses only and shall be carried out if sufficient

time is available.

Measurement of the angle of the axes may’\be’|made by
means of the graduation of the testing stand;-when| first one
and then the other gimbal axis is brought into thp vertical
plane of view passing through the centre-of the graduation,
by turning the compass support.

Determination of the line of intersection may b carried
out on a testing stand by measuring the displacemgnt of the
compass support in a direction perpendicular to |either of
the gimbal axes.

2.2.3 Freedom of movement within the gimbal rifg

When the>gimbal ring is in the horizontal p|ane, the
compass\bowl shall freely revolve about the inner gxis up to
+ 402

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

2.2.4 Horizontal position

The compass bow! shall be balanced so that its verge ring or
top glass cover settles in the horizontal plane to within 1°
when the gimbal ring is fixed in a horizontal pos|tion; this
shall be so whether the azimuth reading device or
magnifying glass is in place or not.

Measurement shall be carried out using a spirif level of

suitable sensitivity placed on the top glass cover of its verge
ring.

2.25 Friction of the inner gimbal axis

2.2 Compass gimballing

2.2.1 Plane of

the gimbal axes

This test may be omitted if the type of compass has passed

the type test in
Standard.

accordance with Part | of this International

The gimbal axes shall lie in one plane, within a tolerance of

1T mm.

This test may be carried out from a fixed horizontal plane

of reference by

20

means of a suitable scale.

WhienthegimbatTmg—Tskeptmthehorizontat-position and
the compass bowl is inclined by * 57, it must return to
within 1° of the horizontal plane.

The test may be carried out by means of a clinometer or a
spirit level.
2.2.6 Bearings of the gimbal axis

The axial play of the compass bowl! in the direction of the
inner gimbal axis shall not exceed 0,2 mm.

Measurement may be carried out by means of a feeler
gauge.
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2.3 Compass bowl

2.3.1 Verge ring or relative bearing ring graduation (if any)

All compasses with verge or relative bearing ring grad-
uations shall be checked by visual inspection to ensure that :

a) the graduations are clear all round the circum-
ference;

b) they are graduated in single degrees in a clockwise

direction, every 10th degree being marked with three
. . - - <
figures, aprd—the—tHne—sonnecting—the—peoirts—000—and

2.5 Lubber marks

25.1 Number of lubber marks

Each compass shall be fitted with a lubber mark indicating
the direction of the ship’s head {main fubber mark). Other
lubber marks are allowed showing the direction of the
ship’s stern or athwartships respectively. These additional
lubber marks shall fulfil the conditions laid down in 2.5.2
or 2.5.4. The main lubber mark shall be clearly identifiable.

180° lied in the fore-and-aft line.

2.3.2 Centying of azimuth reading devices

The distange between the rotating axis of the azimuth
reading devjice (bridge type or ring type) and the vertical
axis of rotation of the compass card passing through the
pivot point shall not exceed 0,3 mm.

Depending |[on the construction of the azimuth reading
device, the|axis of rotation may be defined either by an
indentation| or centre boss on the top glass cover of the
compass, of by the centre of the inside or outside rim of
the verge ripg, or by the outside rim of the compass bowl.

The examination may be carried out by measuring, on a
compass tegting stand, the displacement which is necessary
to bring the pivot point of the compass, when horizontal,
and the axis of rotation of the azimuth reading device, one
after the other into coincidence with the axis of rotation
of the testinpg stand.

2.3.3 Diregtional error of the verge ring graduation

The angle between the vertical plane passing through the
rotating ax|s of the azimuth reading device and the main
lubber marnk, and the vertical plane passing ‘through the
rotating axis of the azimuth reading device and the zero
point of the¢ verge ring graduation, shall\not exceed 0,5°.

2.4 Comppss card bearing

2.41 Retgntion of the\ directional system against
displacement

The bearing of the ditgctional system shall be constructed
in such a way that it returns to the original position on its
pivot wher| thé'bow! is completely inverted and returned to
normal.

2.5.2 Length of the lubber mark(s)

The lubber mark(s) shall be of such acshape[that the card
may be read against the lubber mark when| the compass
bow! of a gimbal compass is tilted® 10°, ahd that of a
hemispherical compass is tilted 30°, from the horizontal
plane.

The examination may becarried out by visual inspection in
conjunction with the examination described in 2.4.2.

2.5.3 Width of the lubber mark (s)

The widthnof the lubber mark(s} shall be not greater than
0,5° of the graduation of the card.

The~examination shall be carried out by visual inspection.

25.4 Distance between lubber mark and outer edge of the
card

The distance between the lubber mark and the outer edge
of the card shall be between 1,5 and 3,0 mm.

The examination may be carried out by uping a mirror
gauge which is laid on top of the rim of the |bowl, or by a
travelling microscope.

NOTE — Not suitable for hemispherical compasses; the lubber mark
of these shall be so arranged that the course is easily feadable.

2.6 Directional system
2.6.1 Compass card

26.1.1 Graduation

Compass cards shall be graduated in single degrees, starting
from North = 000° or 360° in 3 clockwisd direction as

This can be checked by visual inspection.

2.4.2 Freedom of tilt of the directional system

The bearing of the directional system and the compass bow!
shall be constructed in such a way that the directional
system can rotate freely when the compass bowl is tilted in
any direction at an angle of :

a) 10° when the compass has a flat top cover;
b) 30° when the compass is of the hemispherical type.

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

viewed from above.

Every 10th degree shall be indicated by corresponding three
figures. 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 emblem.

2.6.1.2 Readability

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

21
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The use of a magnifying device is permitted.

If only a part of the card is visible, it shall be possible to
read at least 15° on each side of the lubber mark.

The examinations required by 2.6.1.1 and 2.6.1.2 shall be
carried out visually.

2.6.2 Magnets of the directional system

26.21 Magnetic moment

26.22 Arrangement of the magnets

The poles of the magnets shall be arranged in such a way
that no excessive sextantal or octantal deviation will be
produced by the influence of the correcting devices. A
criterion for this is the ratio H/D, which means the
proportion of the octantal and quadrantal deviation
coefficients.

The ratio H/D shall not exceed 0,08.

The test shall be carried out by means of the

The magnetic
depending on
given in Figure

The testing
magnetometer

moment of the directional system shall,
the card diameter, be not less than the values
3.

may be carried out
{deflection method).

by means of a

x 1073
3000

£ 3 (R W N
TUUT-LUTTEUTUT TR UTTOUU O IVIETUAU.

In this test the compass shall be mounted. on “a|stand and
two soft iron correctors placed diametrally opposite and
symmetrical to the centre of rotation(l he devige with the
two soft iron correctors shall thep,\be rotated ground the
fixed compass and coefficient D calcdlated.
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FIGURE 3 — Magnetic moment of liquid compasses, Class A
Minimum requirements
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To cancel out the quadrantal deviation, two additional
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 coefficient H calculated.

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

2.6.3 Period

The directional error shall on no heading exceed 0,5°, and
for transmitting compasses 0,6°, the transmitting system
being energized or not.

The examination may be carried out on a compass testing
stand. After having brought the centre of rotation of the
compass card into the axis of rotation of the testing stand,
the directional error can be read at the card graduation by
means of a telescope, when the vertical plane of sight
passing through the axis of rotation has been aligned with
the magnetic meridian in advance. This measurement shall
be carried out on _at least four equidistant headings. When

26.3.1 Haif period of periodic oscillating
directilonal systems

The half geriod of the directional system should be not less
than 12 s [following an initial deflection of the card of 40°
from the magnetic meridian, when the horizontal
componer|t of the magnetic flux density is 18 uT.

The half [period shall be measured between the first two
consecutie passings of the original indication of the course.

The measfirement shall be repeated by deflecting the card
system in|a contrary sense of rotation, and the mean value
taken. Before measuring, the directional system shall be
kept in thg deflected state for 10 s.

Measuring| the period may be done by means of a
stop-watch or other suitable device.

26.3.2 Jettling time of
direct|{onal systems

aperiodic

Aperiodic| (or heavily damped} systems are those:systems
which, affer an initial deflection, return to ‘the magnetic
meridian without carrying out a full oscillation. The time
taken to [approach finally to within {7)of the magnetic
meridian, |following an initial deflection of the directional
system o 90°, shall be not mére) than 56 s, when the
horizonta| component of the“fnagnetic flux density is
18 uT.

The meaturement shall/bé repeated by deflecting the
directiondl system in-accontrary sense of rotation, and the
mean valye taken,

The settlingAtime may be measured by means of a
stop-watch ©rother suitable device.

measuring, the top glass cover shall bestapped gently to
eliminate the error due to friction (2.7.3)\

NOTE — If the test is carried out in the.compass Qowl, it should be
noted that the resuiting value then~includes the deviation due to
magnetic material in the compass.

2.7.2 Lubber error

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

In compasses with a movable lubber marK, but with an
auxiliary graduation for coefficient A corrpction, also in
transmitting compasses or compasses \vhich operate
auto-pilots with a rotatable compass bowl, the lubber mark
shall be brought into the zero position beforg testing.

The lubber error shall not exceed 0,3°.

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 felation to the
direction of the outer gimbal axis, or for conppasses without
gimbals — as hemispherical compasses for stpering purposes
only — the lubber error becomes undefined|and cannot be
determined.

The examination may be carried out on a ¢ompass testing
stand by bringing the outer gimbal axis infto the vertical
plane of view passing through the centre of|rotation of the
testing stand and reading the vernier pf the master
graduation. After this the pivot shall be bfought into the
centre of rotation of the testing stand arld the compass
support turned until the lubber mark lies|in the vertical

2.7 Accuracy

2.7.1 Directional error

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

a) error of orientation of the magnets with regard to
the graduation of the card (collimation error};

b) inaccuracies of graduation of the compass card;

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

plane-ofview The-angle ofrotationis-thelubber error.

2.7.2.1 If there are additional lubber marks, the angular
distances from the main lubber mark shail be 90°, 180° and
270° respectively with a tolerance of 0,3°.

This test may be made by comparison with the master
graduation of the testing stand when testing the lubber
error according to the procedure in 2.7.2.

2.7.2.2 For projector compasses the course, as read from
the projected image, shall agree with that read at the main
lubber mark to within 0,5°.
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2.7.3 Errordue to friction

The directional system, when given an initial deflection of
2° and kept in this position for 10 s shall, when released,
return to within 0,6° of its original position. The original
position shall be attained after gently tapping the top glass
cover. The measurement shall take place in a horizontal
flux density of 6 uT.

The test shall be repeated by deflecting the directional
system in the contrary direction and the larger of the values
obtained shall be taken as the error due to friction. The

Where the requirements and testing procedure are different
for these two groups, the following testing rules are also
separated into 3.6A and 3.6B.

3.1 General

The data required in 1.4.1. as well as the type and card
diameter of the compass to which the azimuth reading
device belongs shall be noted on a separate certificate for
azimuth reading devices.

reading of the [error due to friction may be carried out at
the lubber mark or more accurately by means of the
telescope of thgd compass testing stand.

2.7.4 Swirl error

When the compass bow! is rotated around its vertical axis,
at a uniform speed of 360° in 4 min * 10 s, the deflection
of the directional system from the magnetic meridian shall
on no heading be more than :

{36/H)° for|compasses with cards of less than 200 mm
diameter;

(54/H)° for|compasses with cards of 200 mm diameter
or more.

where H is the|horizontal component of the flux density in
microtesla at the place of examination.

The observatign shall start after the compass has been
rotated 180°. |After having given the compass liquid a
suitable time tp settle, the measurement shall be repeated
by rotating tHe compass in the opposite directiop: The
larger of the vdlues obtained shall be taken to be the-swirl
error of the compass.

Any irregularity noted in the movement of-the directional
system during g full revolution shall not exceed (9/H)°.

NOTE — The caupe of the irregularity may be):

a) friction of| the pivot;

b} magnetic material contaitied*in the compass.
tn order to deterimine the-cause, a friction test may be carried out
on the heading(s] wheré the irregularity occurs. If the result of this

test is satisfactory, a“test' for magnetic material may then be carried
out by obtaining|a‘déviation curve. This will indicate whether there

3.2 Material

All parts of azimuth devices shall be 'manufaftured of
non-magnetic material.

This test shall be carried out by lexposing thg azimuth
reading device to a flux density of 2mT [along its
longitudinal, transverse and perpendiculgr  axes
consecutively. After each ‘exposure the azimuth reading
device shall be placed ofthe compass to which it belongs.
When the device is\Glowly turned on the compass, no
discernible deviation/ of the directional system sHall occur.

3.3 Mounting upon the compass

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

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

3.4 Adjustment of the spirit level (if any)

A spirit level fitted to an azimuth reading devide shall be
adjusted in such a way that its zero position indicates the
horizontal position of the compass top glass covgr or verge
ring, within a tolerance of 1,0°. The use of adjustjng 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 cover or verge ring.

3.5 Field of view and range of altitude

is any magnetic niateriat i the Tompass.

3 AZIMUTH READING DEVICES

There are two different groups of azimuth reading devices
to be tested :

(A) Sights or telescope-sights which require an exact aiming
at distant objects.

(B) Azimuth mirror or prism instruments — Thomson
type — which do not require exact aiming and from which
bearings may be obtained of diminished accuracy at smail
angles of yaw.
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3.5.1 The field of view of an azimuth reading device in the
horizontal plane shall be at least 5° on each side of the line
of sight.

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

3.5.2 The range of altitude covered by an azimuth reading
device shall lie between 5° below and at least 60° above the
horizon.

The examination may be carried out by means of fixed
angle marks on a plumb line or an illuminated vertical slit.
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3.6 Accuracy

3.6A Sights with and without prismatic magnifying glass
(for card readings)

3.6A.1 Parallelism of the vanes

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

The examination shall be carried out by observation.

3.6A.5 Prismatic magnifying glass (if any)

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

readings at the horizontal bearing thread by more than
0,3°. '

The examination shall be carried out by observation.

3.6B Azimuth mirror or prism instruments — Thomson
type

3.6A.2 Pefpendicularity of the vanes upon the base

The plane ¢f sight defined by the object and eye vanes shall
be perpendicular to the top glass cover or to the verge ring
of the cormrpass respectively. In addition the plane of sight
shall pass [through the axis of rotation of the azimuth
reading defice and shail contain the horizontal bearing
thread for|card bearings, as well as the index mark for
bearings r¢lative to the ship’s head on the verge ring
graduation,

The examimation for perpendicularity of the vanes may be
carried ouf by viewing a plumb line or an illuminated
vertical stif and by reading the bearing at the graduation.
Then the $ight shall be turned exactly 180° and viewed
again throdgh it in the inverse direction. If the object is still
parallel to fthe vanes and still lies in the plane of sight, the
vanes are perpendicular to the plane of rotation. At the
same time| it is verified that the plane of sight passes
through th¢ axis of rotation.

NOTE — As| it is necessary, for this test, that the centre of the
graduation lles exactly in the axis of rotation (eccentricity-below
0,1 mm), the test may be done on a special testing stand with
appliances s|itable for azimuth reading devices of all types,

3.6A.3 Aftachment and adjustment of <the' observation
mirror

The mirrof used to take the bearings of objects of high
altitude shhll be attached and adjusted in such a way that
the plane df reflection is parallélto the plane of sight in any
position t¢ within the tolerance given in Table 3. If the
mirror is of the bilateral ‘type, each of the two mirror sides

3.6B.1 Construction

The azimuth reading device shall be provided with means of
adjustment which allow the distance.from the lens to the
compass card to be made equalto its focgl length. The
device shall be provided with ah adjusting screw for the
adjustment of the mirror-or prism, and it nay be fitted
with a spirit level.

3.6B.2 Focal length.of lens

The focal length) of the lens shall be measurgd. From this
value the .appropriate card radius may be| obtained by
dividing by\1,12.

The_(examination may be carried out by| means of a
collimator and a scale.

The card diameter shall be stated on the certifjcate.

3.6B.3 Error caused by mechanical inaccurady

When aiming accurately at an object, the bealing error shall
on no heading exceed the values given in Table 4, column 2.

3.6B.4 Error caused by incorrect aiming

Although this type of azimuth reading Hevice allows
deviations from the exact line of sight on each side, the
bearing error introduced by incorrect aiming ghall, however,
at a divergence of 5°, not exceed the vglues given in
Table 4, column 3.

the values given in Table 3.

shall fulfi|l these requirements. The use of adjusting TABLE 4
{correction|) screws.is.allowed.
. . . . 1 2 3
The examihatién shall be carried out by observation. When
inclining fheZmirror the vertical bearing thread and its Maximum Maximum
reflected image shall remain in coincidence. Aitrtudeot-the permissible error, | permissible error
observed object condition (1) I condition (2) ’
3.6A.4 Freedom from distortion of mirror and shades
. . . Between 5° below and . .
With or without shades the bearing errors shall not exceed 45° above the horizon 0.3 1,0
Between 45° and 51° o o
TABLE 3 — Bearing error {difference from the bearing above the horizon 0.5 1.5
on the horizon)
27° above the horizon 0,3° 0,5°

Altitude of the observed object Maximum permissible error

Between 5° below and 45° above
the horizon

More than 45° above the horizon 0,5°

3.7 Shadow pin (if any)

The perpendicularity and centring shall be examined
visually while rotating the compass and pin.
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4 MAGNIFYING CLASSES

4.1 Material

All parts of compass magnifying glasses shall be
manufactured of non-magnetic material.

This test shall be carried out by exposing the magnifying
glass to a flux density of 2 mT along the line of its optical
axis. When the magnifying glass is slowly turned on the

4.2 Field of view

When viewing through the magnifying glass, the lubber
mark and at least 15° of the card graduation on each side of
the lubber mark shall be clearly visible at a distance of
1,4 m. :

The examination shall be carried out by observation.

4.3 Distribution of weight

Magnifying glasses shall be constructed in such a way, or
shall be so adjustable, that they do not influence the

occur. The tegt shall be repeated after applying the field

compass to wqich it belongs, no discernible deviation shall
along a line pe

pendicular to the optical axis.

INTRODUCTIDN

The following {est procedures are based on the performance
specifications |as laid down in ISO/R 613, Magnetic
compasses, bfnnacles and azimuth reading devices,
Class B — Genégral requirements.

Acceptance of[Test Certificates between countries will be a
matter for mutual agreement.

SCOPE

This part of this International Standard sets~out the test
procedures and acceptable limits of performance necessary
in order to estpblish conformity of individual devices with
the requiremenits laid down in ISO/R(®13; where a type test
certificate has plready been issued/in ‘accordance with Part |
of this Internatfional Standard.

1 GENERAL

1.1 Conditions of testing

SECTION Il — MAGNETIC COMPASSES AND ACCESSORIES — CLASS B

horizontal position of an appropriate compass, |

The test may be carried out at the same\ time as that
described in 2.2.4.

1.2 Types of compasses
Testing.shall be carried out on :
a) standard compasses;
b} steering compasses;
¢} standby steering and emergency compasses;

’

these include projector, reflector or thansmitting
compasses, and compasses which allow courge readings
and control navigational aids;

d) azimuth reading devices; it is desirable|that such
devices be tested periodically;

e) magnifying glasses, only in conjunction with
appropriate compasses.

1.3 AIl compasses, other than those hemispherical
compasses which are used as steering compasses [only, shall
be tested with their gimbal ring(s).

All devices shall be in a clean and serviceable $tate when
submitted for test.

Individual tests of compasses are desirable :
a) before installation on board ship;
b) periodically;

c) after repair or events on board ship which may
influence the accuracy of the compass.

When a compass is initially submitted for an individual test,
if the place and number of the type test certificate are not
marked, the information shall be supplied when the
compass is offered for its individual test.

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

26

1.4 Marking

1.4.1 Compasses should be marked in a conspicuous place
on the compass card and the verge ring with the name of
the manufacturer, or other means of identification of
origin.

Compass card, verge ring, and gimbal ring shall be marked

with an identification number.

Azimuth reading devices shall be marked on the top of the
base with the name of the manufacturer or other means of
identification and an identification number.
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1.4.2 The above mentioned markings shall be noted on the
certificate.

14.3 If the jewel retaining screw is not visible, a small
mark (about 1 mm across) may be placed at the top of the
float to assist in testing.

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

The liquid in the bowl shall not be frozen, discoloured or
separated into its ingredients. A formation of flocks or ice
shall not have occurred within the liquid.

NOTE ~ The tests mentioned in 2.1.3 and 2.1.4 refer to newly
manufactured compasses only and shall be carried out if sufficient

time is available.

2.2 Compass gimballing

2.2.1 Plane of the gimbal axes

1.5 Individual test certificates

1.5.1 Devites which have passed the specified tests shall be
so certified| in two languages — in the language of the test
authority apd in English.

Separate ¢
and azimut

tificates shall be issued for magnetic compasses
reading devices.

15.2 Coples of the test certificates shall be issued on
demand. They must explicitly be marked “Copy”.

2 COMPASS AND GIMBAL RING

The individual test of compasses and gimbals is limited to
such items| as are essential for their safe functioning and
which can be tested without a considerable expense of time
and withoutt dismantling.

The tests required are given in the following items and shatl
be carried qut on all compasses.

2.1 Construction and material

2.1.1 Nontmagnetic properties

Compass bpwls and gimbals shall undergo)an examination
to test theif non-magnetic properties. See2.7.4.

2.1.2 Conflition of the compass.bow!

The compgss shall be inspected to see that it is in an
undamaged and mechanicafly perfect condition. The liguid
shall be colourless and-frée from turbidity and formation of
flocks. There shall_bewo leaks. The paint, including that on
the compags card'shall be free from cracks and blisters.

2.1.3 Condition at high temperature

This test may be omitted if the type of comgass has passed

the type test in accordance with Part | of|\thi
Standard.

The gimbal axes shall lie in one plane, within
1 mm.

International

a tolerance of

This test may be carried oGt from a fixed hgrizontal plane

of reference by means of a,suitable scale.

2.2.2 Freedom of movement within the gimla/ ring

When the gimbal ring is in the horizon

I plane, the

compass bowl shall freely revolve about the irjner axis up to

+40°,

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

2.2.3 Horizontal position

a clinometer

The compass bowl shall be balanced so that i{s verge ring or

top glass cover settles in the horizontal plan
when the gimbal! ring is fixed in a horizonta
shall be so whether the azimuth readi
magnifying glass is in place or not.

Measurement shall be carried out using a
suitable sensitivity placed on the top glass co
ring.

2.2.4 Friction of the inner gimbal axis

When the gimbal ring is kept in the horizont
the compass bow! is inclined + 5°, it must re
1° of the horizontal plane.

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

 to within 1°
position; this
hg device or

Epirit level of
er or its verge

| position and
turn to within

inometer or a

The compass shall be warmed up slowly from room
temperature to between + 55 °C and + 60 °C and kept for
at least 4 h at this temperature. After this period the
compass shall not show any mechanical damage, leakage or
bubbles. The compass liquid and the paint shall not show
any deterioration, and the directional system shall not be
deformed.

2.1.4 Condition at low temperature

The compass shall be slowly cooled down to between
—25°C and —30°C and kept at least 4h at this
temperature. After this period the compass shall not show
any mechanical damage or deformation, leakage or bubbles.

2.2.5 Bearings of the gimbal axis

The axial play of the compass bowl in the d
inner gimbal axis shall not exceed 0,2 mm.

irection of the

Measurement may be carried out by means of a feeler

gauge.

2.3 Compass bowl

2.3.1 Verge ring or relative bearing ring graduation (if any}

All compasses with verge or relative bearing ring
graduations shal! be tested by visual inspection to ensure
that the graduations are clear all round the circumference.
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2.3.2 Centring of azimuth reading devices

The distance between the rotating axis of the azimuth
reading device (bridge type or ring type) and the vertical
axis of rotation 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 axis of rotation 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 rim of
the verge ring, prby—the-ouiside—+im-ofthe—compassbow

The examinatig

n may be carried out by measuring, on a

compass testing stand, the displacement which is necessary

to bring the pi
and the axis of
after the other|

vot point of the compass, when horizontal,
rotation of the azimuth reading device, one
into coincidence with the axis of rotation

of the testing stiand.

2.3.3 Directio

The angle betw
rotating axis o
lubber mark, 4

hal error of the verge ring graduation

een the vertical plane passing through the
the azimuth reading device and the main
nd the vertical plane passing through the

rotating axis off the azimuth reading device and the zero

point of the ver

ge ring graduation, shall not exceed 1°.

2.4 Compass dard bearing

2.4.1 Retentid
displacement

The bearing of
in such a way 1
pivot when the|
normal.

This can be chel

2.4.2 Freedon

The bearing of
shall be const
system can rot
any direction a

a) 10° whe|

n of the directional system against

the directional system shall be constructed
hat it returns to the original position on*its
bowl is completely inverted and returned to

cked by visual inspection.

of tilt of the directional'system

the directional system and the compass bowl
ucted in such{a way that the directional
hte freely when the compass bowl is tilted in
an angle'of:

n the, compass bowl has a flat top cover;

b) 25° whd

The examination may be carried out by means of a

-n—the—eom-pass 1 of tha hamisnharical tvyng
g o LA

2.5.2 Length of the lubber mark(s)

The lubber mark({s) shall be of such a shape that the card
may be read against the lubber mark when the compass
bowl of a gimbal compass s tilted 10°, and that of a hemi-
spherical compass is tilted 25°, from the horizontal plane.

The examination may be carried out by visual inspection in
conjunction with the examination described in 2.4.2.

The width of the lubber mark(s) shall be ndt gr¢ater than
1,0° of the graduation of the card.

The examination shall be carried out by visual ifspection.

2.5.4 Distance between lubber mark and outer efige of the
card

The distance between the lubber mark and the quter edge
of the card shall be-bétween 1,5 mm and 3,0 mm.

The examinatien*may be carried out by usingl a mirror
gauge whichvislaid on top of the rim of the bowl, or by a
travellingmicroscope.

NOTE —“Not suitable for hemispherical compasses; the thbber mark
of these shall be so arranged that the course is easily readgble.

2.6 Directional system

2.6.1 Compass card

26.11 Graduation

Compass cards shall be graduated in equal intprvals not
greater than 5° for cards up to 100 mm diametdr and not
greater than 2° for larger cards, starting from
North = 000° or 360° in a clockwise direction |as viewed
from above.

Every 10th degree shall be numbered. The cardinal points
shall be indicated by the capital letters N, S, E ahd W. The

intermediate points may also be marked. AlternTTl,vely, the
North point may be indicated by a suitable emblefm.

revolving platform with adjustable inclination.

2.5 Lubber marks

251 Number

of lubber marks

Each compass shall be fitted with a lubber mark indicating
the direction of the ship’s head (main lubber mark). Other
lubber marks are allowed showing the direction of the
ship’s stern or athwartships respectively. These additional
lubber marks shall fulfil the conditions laid down in 2.5.2
to 2.5.4. The main lubber mark shall be clearly identifiable.
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26.1.2 Readability

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

The use of a magnifying device is permitted.

1f only a part of the card is visible it shall be possible to
read at least 15° on each side of the lubber mark.

The examinations required by 2.6.1.1 and 2.6.1.2 shall be
carried out visually.
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2.6.2 Magnets of the directional system

26217 Magnetic moment

The magnetic moment of the directional system shall,
depending on the card diameter, be not less than the values
given in Figure 4.

The testing may be carried out
magnetometer {deflection method).

by means of a

2.6.3 Period

4,7 s for cards of less than 100 mm diameter;

8,2 s for cards from 100 to 150 mm diameter;

12 s for cards in excess of 150 mm diameter.

when the horizontal component of the magnetic flux
density is 18 uT.

The half period shall be measured between the first two
consecutive passings of the original indication of the course.

The measurement shall be repeated by deflecting the card

2.6.3.1 H
directig

h|f period of periodic oscillating
nal systems

The half geriod of the directional system, following an
initial defldction of the card of 40° from the magnetic
meridian, shall be not less than :

x 1073

system in a contrary sense of rotation, and the mean value
taken. Before measuring, the directional, syftem shall be
kept in the deflected state for 10 s.

Measuring the period may be.-done by |means of a

stop-watch or other suitable device:
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FIGURE 4 — Magnetic moment of liquid compasses, Class B
Minimum requirements
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time of
systems

26.32 Settling
directional

aperiodic

Aperiodic (or heavily damped) systems are those systems
which, after an initial deflection, return to the magnetic
meridian without carrying out a full oscillation. The time
taken to approach finally to within 1° of the magnetic
meridian, following an initial deflection of the directional
system of 90°, shall not be more than 56s when the
horizontal component of the magnetic flux density is
18 uT.

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 testing
stand by bringing the outer gimbal axis into the vertical
plane of view passing through the centre of rotation of the

The measurempnt shall be repeated by deflecting the
directional system in a contrary sense of rotation, and the
mean value takgn.

The settling time may be measured by a stop-watch or
other suitable device.

2.7 Accuracy

2.7.1 Directiopal error

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

a) error of |orientation of the magnets with regard to
the graduation of the card {(collimation error};

b} inaccuraties of graduation of the compass card;

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

The directionallerror shall on no heading exceed 1,0°.

The examinatign may be carried out on a compass testing
stand. After hgving brought the centre of rofation of the
compass card ipto the axis of rotation of thetesting stand,
the directional ferror can be read at the card“graduation by
means of a tglescope, when the vertical plane of sight
passing through the axis of rotation\has been aligned with
the magnetic meridian in advanee, This measurement shal!

be carried out
measuring, the

on at least founequidistant headings. When
top glass cover shall be tapped gently to

eliminate the e]:)r due tofriction (see 2.7.3).

NOTE — If the
noted that the r

t iy carried out in the compass bowl, it shall be
bsulting value then includes the deviation due to

magnetic material i the compass.

testing stand and reading the vernier oOf _the master
graduation. After this the pivot point shall bé bropught into
the centre of rotation of the testing stand and thg compass
support turned unti! the lubber mark lies in the vertical
plane of view. The angle of rotation is;the lubber ¢rror.

2.7.2.1 If there are additionakJubber marks, the angular
distances from the main lubber-mark shall be 90° | 180° and
270° respectively with a tolerance of 05°.

This test may be made by comparison with the master
graduation of the(testing stand when testing the lubber
error according to’the procedure in 2.7.2.

2.7.2.2 For projector compasses the course, as fead from
the projected image, shall agree with that read atf the main
lubber‘mark to within 0,5°.

2.7.3 Error due to friction

2° and kept in this position for 10 s, shall, when released,
return to within 1,0° of its original position. The original
position shall be attained after gently tapping thg top glass
cover. The measurement shall take place in a horizontal
flux density of 6 uT.

The directional system, when given an initial de;llection of

The test shall be repeated by deflecting the directional
system in the contrary direction and the larger of [the values
obtained shall be taken as the error due to frigtion. The
reading of the error due to friction may be carrjied out at
the lubber mark or, more accurately, by means of the
telescope of the compass testing stand.

2.7.4 Swirl error

When the compass bowt! is rotated around its vert|cal axis at

2.7.2 Lubbererror

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

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

The lubber error shall not exceed 1,0°.

30

a uniform speed of 360° in 4 min £ 10's, the deflection of
the directional system from the magnetic meridian shall on
no heading be more than :

{36/H)° for compasses with cards of less than 200 mm
diameter;

(54/H)° for compasses with cards of 200 mm diameter
or more,

where H is the horizontal component of the flux density in
microtesla at the place of examination.

The observation shall start after the compass has been
rotated 180°. After having given the compass liquid a
suitable time to settle, the measurement shall be repeated
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