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INTERNATIONAL STANDARD

ISO

8728 : 1987 (E)

Shipbuilding — Marine gyro-compasses

1 Scope
This Interhational Standard specifies the construction, per-

formance |and type testing for gyro-compasses required by
Chapter V|of SOLAS, 1974.

2 Field of application

This Interhational Standard applies to gyro-compasses in-
tended fof navigation at sea according to the regulations in
force, and|fitted in order to indicate the ship’s heading and for
the taking|of bearings.

3 Refdarences

ISO/R 694, Positioning of magnetic compasses in ships.

Internatiogal Convention on Safety of Life at Sea (SOLAS)
1974 (amended).

IMO Resojution A.281(VIIl), (adopted on 20-November 1973),
General rgquirements for electronic navigational aids.

IMO Resdlution A.424(XI), (adopted on 15 November 1979),
Performance standards for gyro-campasses.

4 Defipitions

For the pdrposes of this International Standard, the following
definitiong apply.

4.3 settled : Stable situation when any thllee readings taken
at intervals of 30 min are within a band)of'0,F°, with the com-

pass level and stationary.

NOTE — The settling time is thé\elapsed time between the time of
switch-on at the initial heading error and the third recording of the

settle.

4.4 settle pointheading : Mean value of {en readings taken
at 20 min intervals after the compass has gettied as defined

in 4.3.

4.5 (settle point error : Difference betwegn the settle point
heading as defined in 4.4 and the true heading.

4.6 error : Difference between the obsenfed value and the

settle point heading as defined in 4.4.

4.7 bearing repeater compass : Device

that reproduces

the master compass card at a remote locatign.

4.8 compass card : Graduated dial of the compass which
indicates the measured direction of the meridian.

4.9 latitude error : Error to which some g
subject, the magnitude and sign of which
local latitude.

ro-compasses are
depend upon the

NOTE — Means are provided for correcting this ¢rror.

4.10 speed error : Error to which gyro-cgmpasses are sub-
ject, the magnitude and sign of which depenfd upon the speed,

course and latitude of the ship.

4.1 gyro-compass : Complete equipment
essential elements of the complete design.

including all

4.2 true heading : Horizontal angle between the vertical
plane passing through the true meridian and the vertical plane
passing through the ship’s fore and aft datum line. It is
measured from true north (000°) clockwise through 360°.

NOTE — When the gyro-compass equipment is not installed on board
ship, this “true heading’’ is regarded as the true heading of the lubber
line. Where a gyro-compass has the facility of introducing a correction
by moving the lubber line, the correction is set for the local latitude.

NOTE — Means are provided for correcting this error.

4.1
compass against which the compass headin

4.12 master compass : Main compass u
the heading information to the repeaters and
aids.

lubber line : Index line situated on: the body of a

g is read.

nit which supplies
other navigational

4.13 Scorsby table : Test machine which independently
oscillates a platform about three axes. It is used to simulate the

motion of a ship.
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5 Construction

Gyro-compass units shall conform to the following require-

ments.

5.1 The equipment shall be capable of continuous operation
under conditions of vibration, humidity, change of temperature
and variations of the power supply as specified in 7.8 and 7.9.

5.2 For those

ships which are required to carry bearing

repeater compasses, the construction of these shall be as

follows.

5.9 The equipment shall be so constructed that it is readily
accessible for maintenance purposes.

5.10  An automatic alarm shall be provided to indicate a
power failure in the gyro-compass.

B5.11 Means shall be incorporated for the protection of the
equipment from excessive currents and voltages, transients
and accidental reversal of power supply polarity.

5.12 The gyro-compass shall be designed to enable heading

a) The bearfng repeater compass shall be designed to be
fitted with ar| azimuth reading device.

b} A gimba| mechanism shall be provided to enable the
bearing repepter compass card to be held horizontally
against the ship’s motion.

c) Any bearing repeater compass intended for use on an

open deck s

Il be waterproof.

B.3 The compgss card shall be graduated at equal intervals of

1° or fraction th
The graduation

A numerical indi
starting from

5.4 Fully adeq

breof.
rror shall be less than + 0,2°.

ation shall be provided at least at every 10°,
° clockwise through 360°.,

Liate illumination shall be provided: to enable

the reading of allcompass cards at all times. Facilities for.dim>*

ming shall be pr

vided.

5.5 Both master compass and repeater compasses shall be

provided with a

5.5.1 The base

ubber line to indicate the ship’s-heading.

or some other fixed extremity of the compass

shall be marked gr identified in such away as to facilitate the in-
stallation of the gompass in a ship so that the lubber line liesin a

vertical fore and

aft plane of thesship. Where a gyro-compass

has the facility ofintroducing-a\correction by moving the lubber

line, the correcti

If such marks o

bn duringhinstallation shall be set to zero.

r idéntifications are not in the same vertical

plane as the upcotrected lubber line, then the horizontal

angular relations

information to be provided to other navigational, aids.

6 Accuracy in latitudes up to-60°
6.1 Settling time

When switched on in accordance with the manufacturer’s in-
structions, the compass shall_settle within 6 h.

6.2 Settle pointierror

6.2.1 The settle{point error as defined in 4.5 at gny heading
shall not exceed *+ 0,75° x secant latitude, anfl the RMS
value of the differences between individual heading indications
and the-mean value shall be less than 0,25° x secant latitude.

6:2.:2 The repeatability of settle point error from omfe run-up to
another shall be within 0,25° x secant latitude.

6.3 Settling time under operational conditions

When switched on in accordance with the manufacturer’s in-
structions, the compass shall settle within 6 h when rolling and
pitching with simple harmonic motion of any periog between 6
and 15 s, a maximum angle of 5°, and a maximum horizontal
acceleration of 0,22 m/s2.

6.4 Settle point error under general conditions

The repeatability of the settle point error of the master compass
shall be within £ 1° x secant latitude under the general condi-
tions and including variations in magnetic fields likgly to be ex-
perienced in the ship in which it is installed.

6.5 Residual error in correction

hip between them shall be clearly indicated.

5.6 Means shall be provided for correcting the errors induced
by speed and latitude. Graphical or tabular means of correction

may be used.

8.7 Steps shall be taken to eliminate as far as is practical the
causes of, and to suppress, electromagnetic interference be-
tween the gyro-compass and other equipment on board.

5.8 Mechanical

| noise from all units shall be so limited as to

ensure the hearing of sounds on which the safety of the ship

may depend.

The residual steady state error, after correction for speed and
course influences at a speed of 20 knots, shall not exceed
+ 0,25° x secant latitude.

6.6 Effect of alteration of speed

The error due to a rapid alteration of speed of 20 knots shall not
exceed + 2°,

6.7 Effect of alteration of course

The error due to a rapid alteration of course of 180° at a speed
of 20 knots shall not exceed + 3°.
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6.8 Accuracy on a Scorsby table

The transient and steady state errors due to rolling, pitching,
and yawing, with simple harmonic motions of any period
between 6 and 15 s, maximum angles of 20°, 10° and 5°
respectively, and a maximum horizontal acceleration not ex-
ceeding 1 m/s2, shall not exceed + 1° x secant latitude.

6.9 Synchronization between the master compass
and repeaters

ISO 8728 : 1987 (E)

7.5 Settling time on a Scorsby table

The master compass shall be mounted on a Scorsby table with
the master compass fore and aft line nominally parallel with one
axis of the table which shall be designated the roll axis.

The other nominally horizontal axis at right angles to the first
shall be designated the pitch axis.

The compass shall then be switched on in accordance with the
manufacturer’s instructions with the following nominal simple
harmonic table motions :

Once the r‘fmm_h_ave been synchronized with the master,
the maximym divergence in reading between the master com-
pass and repeaters under all operational conditions shall not ex-

ceed *+ 0,9°; for the purposes of this requirement, the latitude
and speed forrection shall be assumed equal to zero.

7 Type|tests

7.1 Construction

The constrliction of the gyro-compass shall conform to the re-
quirements| specified in clause 5.

7.2 Settling time test

The mastef compass shall be securely positioned on a nomi-
nally level |and stationary base. It shall be energized from
nominal vajue power supplies and started in accordance with
the manufacturer’'s instructions from an initial heading error.
(high) of 3I° or more,

The settling time (see 4.3) shall meet the requirements_of 6.1.

7.3 Settle point error test

When the master compass has settled as.defined in 4.3, the
settle point error (see 4.5) shall conform-to the requirements
specified i 6.2.1.

7.4 Settle point heading repeatability test

The mastef compass shall-be started in accordance with the
manufactuter’s instryctions from an initial heading error (high)
of 30° or nore and'shall be allowed to settle.

The settle point,heading shall be determined as specified in 4.4.
The maste i i

not less than 12 h and not more than 7 days and then started
again from an initial heading error {low) of 30° or more and the
settle point heading measured again. The master compass shalil
then be switched off for a period of not less than 12 h and not
more than 7 days and then started again from an initial heading
error {high) of 30° or more and the settle point heading deter-
mined. The three values of settle point heading so obtained
shall be recorded and the difference between any two shall not
exceed 0,25° x secant latitude.

NOTE — If this test follows that described in 7.3, then the “‘settle’”
obtained in 7.3 may be used as the first value required by this
repeatability test provided that the second “settle’” follows a switch off
period of not less than 12 h and not more than 7 days.

— roll axis : Peak amplitude 5 % 1°, pelliod 15 £ 1s;
— pitch axis : Peak amplitude 5,+/1°, deriod 6 * Is.

The settling time measured between switch-pn and compass
settle as defined in 4.3 shall 'conform to the requirements
specified in 6.3.

NOTE — Compass readings to determine the settl¢ condition may be
taken with the Scorsby«able stationary and nominally level, and with a
minimum delay before_tesuming the specified tablg motion.

7.6 Scofsby test

The master compass shall be settled on the Sgorsby table with
thetable stationary, nominally level and its|roll axis aligned
North-South within + 1°,

The compass lubber line shall be aligned to wjthin + 1° of the
table roll axis. The following nominal simple Harmonic motions
shall be applied simultaneously to the three axes of the table for
25 min :

— roll axis : Peak amplitude 20 + 2°, period 10 = 1s;
— pitch axis : Peak amplitude 10 + 1°,|period 6 * 1s;
— yaw axis : Peak amplitude 5 + 1°, pgriod 15 + 1 s.

At the end of 25 min, the table motion shall| be stopped, the
table returned to its original position and the ¢ompass heading
recorded without delay.

This test shall be repeated with the roll axis of the motion table
aligned at 045 + 1°,at 090 + 1° and at 315 [+ 1°. At each of
these headings, the compass settle point shall be determined
before commencing the table motion and| any change of
heading indication by the compass between the settle point
heading immediately prior to the motion and the heading at the
conclusion of the motion shall be recorded as error due to
motion.

In each of the four tests, the error due to the motion shall be
less than = 1° x secant latitude.

Any horizontal accelerations applied during this test shall not
exceed 1 m/s2,

7.7 Intercardinal motion test

The master compass shall be securely mounted on a device
having the ability to move with nominal simple harmonic
motion such that the component of motion in a horizontal
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plane shall have a peak acceleration of 1,0 + 0,1 m/s?. The
direction of motion of the device in the horizontal plane shall be
an intercardinal direction to within = 3°.

When so mounted, the compass shall be settled (see 4.3) and
the settle point heading shall be obtained (see 4.4) with the
device stationary and nominally level. The device shall then be
submitted to the motion previously described having a peak ac-
celeration of 1,0 £ 0,1 m/s? with a periodic time of not less
than 3 s, for a duration of 2 h. Any difference between the
compass heading recorded during the motion and the settle
point heading prior to the motion will be considered as due to
the motion; it 2

In each case the compass shall be settled initially and then
the vibration shall be applied at the lowest frequency, holding
the appropriate vibration amplitude for a period of 256 min. At
the end of that period, the frequency and amplitude shall be
changed to the next value tabulated below and held for a fur-
ther 25 min. This process shall continue until the entire fre-
quency range has been covered.

NOTE — The mdster compass heading recorded during the -motion
should discount gny modulation at frequencies equal to or higher than
the frequency of fthe applied motion.

7.8 Environmental test

In all the envirpnmental tests, the datum from which settle
point variations| shall be measured is the settle point heading
obtained in the| absence of the particular environmental con-
dition to be applied. Where the gyro-compass includes repeater
compasses, at lpast one repeater compass of the gyro-compass
shall be energiged and aligned with the master compass at all
times during the course of environmental tests. Each remaining
repeater compalss output shall be connected to a normal load,
or to a suitable impedance representing a normal load, supplied
by the manufadturer.

7.8.1 Voltagd variation test

The supply voltage shall be set to 10 % above the nominal
value for 3 h, during which time the compass heading shall.be
recorded at 20 min intervals. The supply voltage shall ther be
set to a value 10 % below nominal for 3 h, and the compass
heading again fecorded at 20 min intervals. None of the re-
corded headings shall depart from the original datum by more
than 1° x secdnt latitude.

7.8.2 Frequency variation test

The supply frequency shall be set 10.5% above the nominal
value for 3 h, during which time &he-compass heading shall be
recorded at 20 min intervals. The 'supply frequency shall then
be set to a value 5 % below'\nominal for 3 h and the compass
heading again fecorded «at_ 20 min intervals. None of the re-
corded headings shall.depart from the original datum by more
than 1° x secgnt latitude.

Table
Frequency Amplitude

Hz mm

titude 5 + 0.7
7 + 0)71
10 +/0,71
14 +) 0,63
20 + 0,31
28 + 0,14
40 + 0,08

The indicated heading shall-be recorded at the jend of each . :
period; any difference between these recorded Headings and
the datum settle point‘heading shall be not morg than 1° x
secant latitude during the test.

NOTE — Provision may be made to reduce or nullify apy adverse ef-
fect on the equipment performance caused by the prgsence of any
electromagnetic field due to the vibration unit.

7.8.3.2° Vibration test of compass equipment other than
master compass

This equipment, complete with any shock absorbgrs which are
part of it, shall be secured by its normal means of s{ipport to the
vibration table. It shall then be connected in its norat electrical
configuration to the master compass. The master compass
shall then be switched on in accordance with the manu-
facturer’s instructions and its settle point heading ascertained
and recorded.

The equipment on the vibration table shall then be vibrated ver-
tically at all frequencies between

a) b Hz and 13,2 Hz with an amplitude of 1,0 mm;

b} 13,2 Mz and 40 Hz with a maximum acgeleration of
0,7 x 9,8 m/sZ

taking at least 256 min to cover each frequency rapge.

This whole procedure shall be repeated when the equipment is
vibrated 'in two mutually : perpendicular directions in the

7.8.3 Vibration tests

7.8.3.1 Vibration test of master compass

In all these tests, the direction of the master compass lubber
line shall be + 30 * 1° to the meridian.

The master compass shall be subjected to the vibration de-
scribed below. Three separate tests shall be carried out, the
direction of vibration being :

a) + 30 + 1° to the meridian and horizontal;
b} — 60 * 1° to the meridian and horizontal;

c) vertical.

horizontal plane. There shall be no electrical of mechanical
failure during any part of this series of tests.

The indicated heading shall be recorded at the end of each
period and any difference between these recorded headings
and the datum settle point heading shall be not more than 1° x
secant latitude during the test.

7.8.4 Temperature test

The compass equipment shall be placed in a chamber at normal .
room temperature, switched on and allowed to settle. The
settle point heading shall be obtained and recorded. The tem-
perature of the chamber shall then be raised to 46 + 2 °C and
maintained for a period of 3 h. At the end of this period, the
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