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Preliminary Remark

The documentation describes the system or the device incl, variations, functional ex-
tensions and special types.

An NG... designation behind the type number of a device refers to different varialicns
listed at the beginning of the description.

Possible functional extensions are also stated at the beginning of the description and
are designated in the description as a functional extension module (FEM).

i there are customer demands for modifications or complements, you will find them
described in the Annex.

The contract for delivery is binding.

The Hlustrations are numbered in accordance to the chapters, a.g. Fig. 3-1, Fig. 3-2
eic.

With the illustrations named in the text, additional detalls can be marked.

The used cycles of numerals explain itself by the following example:

Example: (Fig. 4~2.1)
Detail 1  {from Fig. 2 in the Chapter 4

Fig. 2 (in the Chapter 4)
Chapter 4

The first numeral denotes the relevant chapter the illustration belongs 1o

The second numeral denotes the number of illustration.

The two numerals are separated from each other by & hyphen.

The third numeral denotes the relevant detail of the resp. illustration and is separated
from the previous numerals by a point.

The devices or systems may differ from the iflustrations, diagrams and drawings in mi-

nor details.
The right of alterations due to further technical development is reserved. The docu-

mentation delivered is not subject to the alteration service.

Should an additional expert guidance be required, the ANSCHUTZ service stations
throughout the world are at your disposal,
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Fig. 1~1; Example of a Gyro Compass Equipment
STANDARD 14 BASIC VERSION
- Schematic Representation ~
e Basic equipment (see Fig. 1-1.1t0 1-1.2)
e Optional system components  (see Fig. 1-1.3 0 1-1.11)

ress guihaniy. {ffendes are fatle &

darnages

e papaan O

;ai 1 Gyro compass STANDARD 14 7 Digital repeater compass
382 2 Inverter 8 Signal unit
3 Course trensducer 9 Time switch
4 Steering repeeter compass 10 Beering repeater compass
5 Autopilot 11 Automatic sea chart table
6 SATNAV / SATCOM / RDF / RADAR "NAUTOPLOT”
1.1 Application

The Gyro Compass Equipment STANDARD 14 BASIC VERSION cen be used on
board any sea-going ship.

Due to its minimum dimensions, it is best-suited for smell ship navigation, e.g. on
board fishery craft, tugs, patrol, police, customs, coast guerd and cergo boats, motor
coasters, off~-shore ferries, yachts, dredgers etc,

The Gyro Compass Equipment STANDARD 14 BASIC VERSION provides an analog
course indication referred to true north,

Via an electric scanning and transmission system, it permits the compass course ref-
erence 1o be transmitted to analog or digitel repeater compasses, autopilot, satellite

navigetion or communication equipment, reder or DF equipment, course recorder es

2403E 11
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well as to an automatic sea chart table ANSCHUTZ "NAUTOPLOT"*),
Due fo its modular construction, twin systems can be realized as well for special appli-

cations.
1.1.1 Component Psrta of Basic Equipment

The basic equipment consists of.

® GyroCompass, STANDARD 14 Type 110-106 NG0O1 {Fig. 1~-1.1)
with gyrasphere Type 111-006

or Gyro Compass, STANDARD 14 Type 110-106 NGOO2 **)

with gyrosphere Type 111-006

® Inverter, with casing and .
5m connacting cable Type 121-043 NG0O1 (Fig. 1-1.2)

or Inveriar, without casing,
without main switch, without fuses, Type 121-043 NGOO3 (built-in version)
{(without illustr.}

Requirament of the "Bundeaanstalt fiir Seeachiffahrt und Hydrographie”
{Federal offica for saa navigation and hydrography; BSH, formarly DHi ):
If tha mastar compass is intended to be used as a steering compass, the
compass card reading must ba improved by means of a perm anently fixed

magnilying facility.

*}  The automatic sea chart table ANSCH UTZ "NAUTOPLOT” ensures a continu-
ous, visual indication of the ship’s current position on sea charts of any scale.
in addition, it permits the electronic storage of waypoints and routes of a ship’s
course passed through or planned and - in conjunction with an autopilot, e.g.
"NAUTOPILOT D” - offers the possibility of reproducing the ship’s course in ac~
cordance with these stored information, exactly and as often as you want.

*¥)  The version NG002 is additionally equipped with a Transmitter Synchro,
Type 11 CX 4, 1 rev. = 360°, e.g. for connecting an autopilot.

&
&
=
s
&
ul
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1.1.1.2

Extenaion Possibilities of Basic Equipment

The following optionel devices can additionally be connected to the basic equipment:

-~ 3 Steering- or Bearing Repeater Compasses (with ANSCHUTZ step system)
(Fig. 1-1.4, 1-1.10},

or Digital Repeater Compasses (Fig. 1-1.7).

1 Signel Unit, e.g. ANSCHUTZ "NAUTOALARM”, Type 135-089 (Fig. 1-1.8).
- 1 Autopilot, e.g. ANSCHUTZ "PILOTSTAR” or "NAUTOPILOT” (Fig. 1-1.5).
1 Automatic Sea Chart Table, ANSCHUTZ "NAUTOPLOT” (Fig. 1-1.11).

- 3 Setellite Navigation and/or Communication Systems (Fig. 1-1.6},
or  Redar Equipment or Direction Finder (Fig. 1-1.6).

- 1 Additional Group for Magnetic Sonde Course Scanning, Type 148-332 (see
Sect. 6.2.5). '

- 2 Rete-of-turn Indicators, (ROT) (without illustr.).

~ 1 Power supply unit, e.g. ANSCHUTZ, Type 119-020, for connecting the gyro
compass equipment GYROSTAR to en AC ship's mains.
- Inputvoltage  Us = 100V AC ... 265V AC (1 phese)
- Qutputvoltage Uo= 24V DC (max. A electric loed).

-~ 1 DC/DC converter, 8.g. Type 121-048 or 121-049 (used with ungrounded ship’s
meins), for stabilizing the supply voltage (24V DC + 0.2%) and for electric
isolation of grounded ANSCH UTZ devices connected. Furthermore - on oper-
ating ANSCHUTZ equipment -, equalizing currents between the different poten-
tial levels within the huil are evoided by the device,

1 Course Transducer, ANSCHUTZ, Type 132-603 (Fig. 1-1.3)

1 Time Switch, Type NB 03-735 (Fig. 1-1.9).

Special Design of Gyro Compass STANDARD 14 with Additional 1/10° Course
Indication

On customer request, the gyro compass cen additionally be equipped with a 1/10°
course indication. This requires e modified compass hood with a cut-out for the

1/1Q° card.

Note:

The power consumption of the stepping motor for the 1/10° indicetion approximately
corresponds to that of a stepping motor of an ANSCHUTZ step repeater compass.
For reasons of electric load cepecity, it is allowed to connect 2 further ANSCHUTZ

step repeaters to the inverter of the gyro compass equipment.

2403E
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1.2

1.2.1

Construction and Principle of Operetion

Conatruction of the Gyro Compass STANDARD 14 260° card
%

g
i

11

!

Follow--up
motor

Hinge

~ Supporting
liquid

Gyrosphere

o ’% Quter sphere

Fig. 1-2: Gyro Compass STANDARD 14
- Schematic Sectional Drawing ~
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1.2.1.1

The gyro compass consists of a chassis rigidly connected to the huil. The lower part
of the chassis is fitted with @ casing. The top side of the chassis is covered by a hood
which comprises e window for taking course readings.

The casing end the hood are made of plastics. The supporting plete is mounted on
three metal breckets. it accommodetes mechanical and electricel components.

The compass base piate cerries the fan.

The outer sphere is suspended from a pendulum joint.

The outer sphere includes the hydrosteticelly suspended gyrosphere.

The 360° card is connected to the outar sphere via the pendulum joint. Course read-
ings are to be made from the 360° card. A heating and ventilation system perm its a
constant compass operating temperature to be maintainad at varying ambient tem-
peratures.

Supporting Plate

M e wes (PN ‘\»:h
L
"’-"—’-‘-‘/‘-’prnnhns\\\“\\\\"\“\\\'\\

7 3
5
6
Fig.1- 3:

Supporting Plate with Components

The supporting plate carries the following components.

a) on the top side

Follow--up gear with 360° card {1-3.1)

Mounting bracket with control elements (1-3.2)

Electronics PCB with components and card iflumination (1-3.3)
Stepping motor with toothed belt pulley and toothed belt (1-3.7)

i
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1.2.1.2

— Synchro {only with version NG002) (1-8.8), or
sin/cos potentiometer (1-3.8), optional MOD version.
b} on the bottom side:
- Compass connection plug with cabie (1-3.4)
— Hinge with connecting flange (1-3.5) and outer sphere (1-3.6) with
the gyrosphere included .

Follow-up Gesr

l.\m\m S
j 1/10° card - ! I3 360° card 2, Fig, 1-4:
; | ' Principle of the
L | stepping motor . o
b1 rev. /2 . \ coothed belt 360 foilowmup
e T N e NN Gear inthe
,  toothed vely WZZAZIZLIIITTATIZZZD Gyro Compass
1 o 2
Syrichao :
stepping MMM size 1%
[ialeate 1 rev. /360"
i 1 yav./2°% '

The ges—filled gyrosphere is freely suspended end centered in the supporting liquid in
the outer sphere. The gyrosphere contains the north-seeking gyro system. The outer
sphere is caused to take the position of the gyrosphere via the follow-up gear by
means of e stepping motor.

Thetoothed belt pulley z1 is ettached to the shaift end of the stepping motor. The pin-
ion shaft, which carries toothed belt pulley z2, is driven with e ratic of 5:1 vie e toothed
belt. The helically toothed pinion z3 is mounted to the upper end of the shaft. It drives
the helical 360° card z4 with a ratio of 36:1,

Optional trensmitter synchro or optional ein/cos potentiometer inthe

Gyro Compese, Type 110-106

Via toothed belt pulley z5, which is rigidly connected to the 360° card, a toothed belt
drives the toothed belt pulley z6 which is attached to the shaft of e transmitter element
(see Fig. 1-4) with a 1:1 ratio {ransmitter element additionally built in and correspond-
ing with the system-specific requirements}, An ANSCH UTZ autopilot can be con-
nected to this transmitier element.

(Size of transmitter element used: 11; 1 rev. 2 360°)

24035
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1.2.1.3 Quter Sphere

Outer Sphere
with Gyrosphere
{Sectionai
Drawing)

The outer sphere includes the gyrosphere (1~5.8) suspended in the supporting liquid.
it comprises the cup-shaped lower part (1-5.11) and the inner shell {1-5.5) with the
outer sphere cover {1-5.2) above it.

The opening in the outer sphere cover is sealed by meens of en insert {1-5.1). The
insert houses a transperent measuring cone for reading off the supporting liquid level.
In the centre of the measuring cone is a sealing screw with o-ring. All further seals are

in the form of quad-rings.

The conductive calottes of the outer sphere (1-5.3, 1-5.10) cerry current to the poles
(celottes) (1-5.4, 1-5.9) of the gyrosphere. The lower part comprises the electric re-
versing contacts (1-5.6 and 1-5.7) thet ensure follow-up. These ere positioned et the
height of the equator of the gyrosphere.

The lower part comprises the pump unit U3 (1-5.12}.

2403E -7
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1.2.1.4 Gyrosphere

Fig. 1-6:
Gyrosphere
{Sectional Drawing)

The gyrosphere is fitted with a conductive calotte at each pole {(1-8.1, 1-6.3). At the
equator, there Is a semicircular conductive band (1-6. 2). it is part of the electric pick-
off and follow-up system. The gyrosphere comprises the no rth-indicating two—gyro
system (see Fig. 1-6 and 1-9). The gyrosphere is filled with gas and hermetically

sealed.

1.2.1.5 Pump Unit and Heating

Elg 1MZ||

View from below of
QOuter Sphere with Pump
Unit and Heating with
Electronic Equipment

The pump base plate of pump unit U3 is situated on the bottom side of the outer
sphere, It comprises the pump with the pump motor, the heating glement and the
temperatire sensor.

2403E 1-8
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1.21.6 Supporting Liquid
Ths supporting liquid is an electrically-conductive mixture compossd of distilied
water, glycerin and a basic additive. The exact specific gravity of the supporting liquid,
in conjunction with & supporting liquid temperature of exactly +52°C, is crucial for the
correct functioning of the gyro compass.
The supporting liquid temperature {(+52°C} is obtained and kept constant by a:

~ Hsating systsm for hesting ths supporting liquid
The heating system consists of an electronically-controlled resistance heating
facility connected to the 24V DC circuit and located on the pump base plate.

- Cooling system for cooling the supporting liquid
The cooling system consists of an electronically-controlled fan situated later-
ally on the compass base plate. If the supporting liquid temperature is too high
(higher than +52°C), the fan produces a cooling air stream which enters at the
top, below the compass hood, and escapes at the botiom of the casing.

1.2.1.7 Fen
The tan consists of an electric motor without collector and of a flange-connected fan

turbine. The electronic equipment required for the operation is located in the motor
casing.

The fen is mounted on the compass base plate. The electric motor requires no main-
tenance.

1.2.1.8 Stepping Motor, Type 110-106.09
The stepping motor drives the follow-up gear in the gyro compass as weil as the
gears in the step repeater compasses. A 48-pole magnetic rotor turns within a cage
which carries the stator windings. The signals from the step adapter SM0, SM1 and
the OV signal zero are led to the connections of the stepping motor.

1.21.9 Synchro, Type NB 23-167-4 (optional)
The synchro is incorporated in the supporting plate of the gyro compass as a synchro
transmitter element, according to customer order. It generates an electric synchro sig-
nal proportional to the course angle, e.g. as a reference signal for an ANSCHUTZ
autopilot, e.g. NAUTOPILOT D. One revolution of the synchro corresponds to 360°,
The synchro is driven by the 360° card shaft in the ratio 1:1 by a toothed belt and via
toothed-belt pulleys. The synchro is powered by the connected autopilot.

1.2.2 Operating Principle of the Gyro Compsss STANDARD 14
The gyrosphere, fioating freely in the supporting liquid within the outer sphere and
comprising the gyro system, constitutes the north-indicating element.
Two gyros installed in the gas-tight gyrosphere and driven by AC produce, in con-
junction with the combined effects of the earth’s rotation and gravitation, a directive

2403E 1-9
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1.2.2.1

1222
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force which causes the gyrosphere to settle on the geographic north-south line.

Two mechanically coupled gyros are used in order to avoid errors caused by the
ship’s roll and pitch motions.

The outer sphere is suspended as a pendulum and free to turn about its vertical axis,
As the ship alters course, an electric follow—up system causes the outer sphere {0
maintain its azimuth position with regard to the gyrosphere. Therefore, the 360° card ~
which is mechanically coupled with the outer sphere by means of the pendulum joint
- aiways indicates the course referred to true north.

Centring the Gyrosphere in the Outer Sphere

Duting operation, the following means ensure that the gyrosphere remains suspended

and centred:

1.  The supporting fiquid, which is maintained at a constant operating tempera-
ture of +52°C,

2. Asupporting liquid stream directed at the gyrosphere and produced by the
buili-in pump.

The weight of the gyrosphere and the specific gravity of the supporting liquid are ad-
justed exactly so that, at the gyro compass operating temperature (+52°C), the gyro-
sphere has a slight residual weight. This residual weight is cancelled by the liquid
stream produced by the pump and directed from below towards the gyrosphere with
the result that the gyrosphere floats freely in the supporting liquid and is simultane-
ously centred.

Power Supply of the Gyrosphere
The gyrosphere requires an AC supply of 55V/400Hz for its two gyro motors so that

the gyros rotate at a constant speed of approx. 12,000 rev./min.

O
1 Upper calotte
i outer sphe

I Gyrosphere

urrent
Hifferential
ransformer

7 Reversing

|
5 guter sphere contact
o

ower calotte of
cuter sphere

Fig. 1-8; Principie of Current Transmission and Pick-off
between Gyrosphere and Quter Sphere

2403E
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1.2.2.3

1.2.2.4

The electric current for supplying the gyro motors passes via the calottes of the outer
sphere through the slightly basic, and therefore conductive, supporting hquid to the
calottes of the gyrosphere. There, it is picked up and fed to the two gyro motors.

Electric Pick~off and Follow-up for Course Transmiaaion

The outer sphere is always caused to automatically follow up the position of the gyro-
sphere until the electric bridge circuit is in equilibrium again.

Any displacement of the gyrosphere in relation fo the reversing contacts {pick-off con-
tacts) W1 and W2 of the outer sphere results in a modification of the electric resis-
tances in the supporting liquid. Due to the resulting asymmetry of the primery winding
currents of the current differential trensformer M1 (see Fig. 18}, an electric voitage is
produced in the secondary winding. In the compass electron ics and in the step
adepter, it is processed into ANSCH UTZ step signals (192 steps/1°) as well as into

SPERRY step signals (6 steps/1°).

Gyro System

Eesultant
directive foree

N.

Directive force Directive force
gyro &

gyro It

Gyro System, Arrangement of the Two mechanically Goupled Gyros
(Top View of Gyrosphere, Schematic Representation)

When the compass is switched on, the two gyros start spinning and, under the effects
of the earth’s rotation, the gyrosphere within the outer sphere oscillates about the
north-south direction.

A damping system incorporeted in the gyrosphere damps these oscillations until the
gyrosphere comes to rest (approx. 3 ... 5 h) and the resultant vector axis of its gyro
systemn exactly indicates the north-south direction (see Fig. 1-8).

2403E
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1.2.3

Settling time (h)

5h J
4h
- 5
= a0 Fig. 1-10;
Settling Curve of
the Gyrosphere
+- 28
i B e e
. MMM ..............................
AT 0 <o 0 AL
] { : [ | h""“"mﬁ

Amplitudes of oscillation

Directive Moment {Adjusting Capability of the Gyro System)

The magnitude of the directive moment of a gyro is dependent upon its mass, mass
distribution, its diameter and upon its speed as well as on the earth’s peripheral speed
and gravitation,

For a gyro (with constant mass and constant speed), the directive moment is depend-
ent upon the peripheral speed of the earth,

The earih's peripheral speed, and therefore the directive moment, shows highest vel-
ues at the equator, it decreases towards the poles and becomes zero directly at the
poles. '

Inverter, Type 121-043 NG001, NG003

Application

The inverter is used in the Gyro Compass Equipment STANDARD 14 BASIC
VERSION. It comprises the main part of the electronics for the Gyro Compess Equip-
ment STANDARD 14 BASIC VERSION.

Construction of the Inverter, Type 121-043 NG0OO01/NGO003

Dependent on the application, the Inverter, Type 121-043, can be supplied in 2 ver-
sions:

- Version A, Type 121-043 NGOO1 (with casing, type of enclosure IP 23},

— Version B, Type 121-043 NG0O3 (without casing, type of enclosure iP 00}

2403E
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Fig. 1-11:
Inverter, Type 121-043 NG0O1, Casing opened

Version A, Type 121-043 NG001

The inverter has a metal casing and is intended for vertical bulkhead Mounting.

The bottom of the casing is provided with a cable entry plate for 13 possible cable en-
tries and with an earthing bolt (M6) accessible from outside with the appertaining
washers and nuts,

The wiring PCB, Type 121-043.05, accommodates two plug-in frames inCluding the
following PCBs:

~ Slep Adapter, Type 121-043.04 as weli as

- Compass Electronics, Type 121-043.06,

In addition to this, the wiring PCB carries the inverter, Type 121-043.02, as well as the
terminal strips ensuring connection

- o the gyro compass STANDARD 14

to a 24V DC ship’s mains or 24V DC emergency supply or io optional devices such
as to an AC power supply with 24V DC output

up to 8 course reference receivers (with ANSCHUTZ step system)

to a signal unit (e.g. ANSCHUTZ "NAUTOALARM”)

to an autopilot (e.g. ANSCHUTZ "PILOTSTAR” or "NAUTOPILOT™)

H
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-~ up to 3 SATNAV/SATCOM or RADAR or Direction Finders {with SPERRY input,
6 Steps/1°).

- 10 max. 2 RoT indicators (ANSCHUTZ)

— 10 a course transducer, Type 132-603 NGOO1 / NGOO2

A cable, approx. 5 m long, is permanently attached to the inverier and fitted with a

25 —pole plug connector for connection with the gyro compass.

The door of the inverter casing carries the main switch BS as well as the fuses E1 and
E2. The door can be locked by means of a speciai key {included in delivery).

Version B, Type 121043 NG003

The version B is intended to be incorporated into desks, cabinets or steering stands.
The inverter is without casing; and also without cable*) and main switch B5*), fuse-
holders*} with the fuses E1*} and E2%),

Further design is according to version A (NGG01).

Principle of Operation of the inverter, Type 121-043 NG001 / NGOO3

The inverter

® produces the supply voltages for the gyro compass equipment from a 24V DC
ship's mains or from a 24V DC emergency supply as well as from an AC power
supply unit with 24V DC ouiput vollage and

® converts the analog course signals — fed from the master compass inio the
inverter — by means of the compass electronics and of the siep adapter into the
following step signais:
— ANSCHUTZ fine step signals & 192 steps/1°
~ SPERRY step signals £ 6 steps/1°

@ amplifies the step signais for connecting step repeaters

® monitors the
- supply voliage (24V DC) of the equipment
— follow—up system of the master compass

® provides signalling (via optional signal unit)
in case of
— undervoltage or voitage failure of the power supply
— follow—up swilch is at "OFF” or "TEST” position.

® makes available the connections for the power supply, the gyro compass and
the repeaters.

*) These parts are individually 10 be considered for system planning and insialiation
of the device,

2403E
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e mekas available a sin/cos or & synchro course signal {dapendent on optionel
modification of tha gyro compass} e.g. for connecting an autopiiot*).
® produces a rate-of-turn signal (ROT signal} within the compass electronics

ROT # rate of turn,
e amplifies the RoT signal for tha connection of rate—-of-turn indicators.

Note:
The RoT signal is formed as e DC voltage meen value from tha step cowrse

signals of the master compass.
This DC voltage mean value is proportional to the rate of turn, as - with increas-

ing course change speed of the vessel - the number of step pulses per unit of
time increases,

1.2.3.3.1 Application of the RoT Signal
The rate~of-turn signal (RoT signal} produced by the inverter can be used for measur-

ing the rate of turn of & vessel.
A maximum of 2 rate—ot—turn indicators cen be connected 10 the inverter.

The RoT outputs can be scaled for the intended renge of indication by changing an
electric bridge on the compass electronics PCB correspondingly.

Tha scaling can be connected for rates of turn of 30°/min, 100°/min or 300%/min. Spe-
cial scalings for the RoT indication can be taken into consideration on request and
confirmation of order.

For all scalings: £10V DC £ maximum scale deflection.

The polarity of the RoT outputs is defined as follows:

-~ Port BB {+)
- Starboard STB -~

I

important note:
The RoT signal supplied by the inverter is no substitute for a signal coming from a

rate-of-turn indicator equipment!
The RoT interfaces may be used on

*} Hthe inverter is connected to a gyro compass with optional cos o’ synchrc or
sin/cos potentiometer, the corresponding signal is led via a terminal strip in
the inverter to the autopilot.
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1.2.3.4

Connecting Possibilities of the Inverter (General Survey)
Via its interfaces (see Section 1.2.8.4) the inverter can be connected with the foliowing

devices:

1
1
1
1
3

gyro compass STANDARD 14 (ANSCHUTZ)

autopilot (ANSCHUTZ), optional

course transducer (ANSCHUTZ), optional

signal unit, e.9. ANSCHUTZ, optionai

course reference receivers with ANSCHUTZ step course transmission system
(e.g. ANSCHUTZ analog or digital repesters), optional

course reference receivers with SPERRY step course transmission system
(max. load SOmA) e.g. digital repeaters, SATNAV/SATCOM, radar or DF equip-

ment, optionel

2 RoT indicators, ANSCHUTZ (rate—of-turn indicators), optional

Interfaces of the Inverter
The following interfaces ere aveileble on the inverier:

# Interfece for ANSCHOTZ step course signsls, 192 steps/1°

{L20. 1 ... 6)
To be connected to this interface e.g..

1 autopilot, ANSCHUTZ "NAUTOPILOT® or e.g.
1 digital navigation data indicator (ANSCHUTZ)

Max. load of the interface: £10mA.

Note:
A 24V DC voltage supply is led vie the interface (L20. 1 ... 6), e.g. for

lighting purpose end/or for opereting the device.

o Interfaces for ANSCHUTZ fine step signais, 192 steps/1°

(L11.,L12,L19.1...6)
To be connected to eech of these interfeces:
1 anelog step repeeter compass { e.9. ANSCHUTZ Types 133-310, 133-311,

133-312, 133-402 NGO0O02) or
1 digital navigation deta indication (ANSCH UTZ digital repeater compass,

Type 133-809

Maximum load per interface (SMO, SM1): + 0.5A.

Note:
A 24V DC supply is [ed via each of the interfaces (L11., L12,,L19.1... 6), e.g. for

lighting purposes and for operating the devices.
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¢ Iinterfaces for SPERRY step course signhals, 6 steps/1°
(L14.,115.,L16. 1 ... §)
To be connected to each of these interfaces e.q.:
1 SATNAV or 1 SATCOM or 1 RADAR equipment, or
1 RDF or
1 digital repeater compass {e.g. ANSCHUTZ)

Maximum load of all 3 interfaces: together 180mA or 60mA each
(+38V DC £ Common positive).

¢ Interface for 24V DC main supply or

emergency supply (L1.1...3)
® Interface for 1 signal unit (L3.1...6)
® Interface for 1 course transducer (L4. 1 ... 10) (incl. 28V DC main
suppily)
o interface for 1 autopilot (L5. 1 ... 6)
o interface for 1 gyro compass (L6. 1 ... 25}
¢ interfaces for 2 RoT indicators (L17.,118.1..4)

Note:

One device or equipment only may be connected 10 each of the interfaces in
order that mutual influences might be excluded.

For reasons of electric loadability, a restricted number of repeaters only can
be connected to the inverter!

fitis intended to operate more nautical repealers, they can be connecied o
an optional Course Transducer, Type 132803,
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1.3 Technical Data
1.3.1 Dimensions and Weights of System Components

-~ @yro Compass, Type 110-106

Height: 407 mm
Diameter: 345 mm
Weight: approx. 12kg

— inverter, Type 121043

Width: 318 mm
Height: 418 mm
Depth: 185 mm
Weight: approx. 15 kg
1.3.2 Power Supply
1.3.2.1 Power Supply from 24V DC Ship’s Mains
or 24V DC Emergency Supply for supplying the inverter
Type 121-043
- |npui voliage: 24V DC
- tolerance range: 19.2V ... 36V DC
1.3.2.2 Power Supply from the AC Ship’s Mains

via an optional
Power Unit, e.g. Type 119020

- {nput voltage: 100V AC ... 265V AC
~ Frequency of input voltage: 50Mz or 60Hz
-~ Qutput voitage: 24VDC

Power Supply from AC Ship's Mains
via an optional
Course Transducer, Type 132603

— input voitage: 110, 220, 380 or 440V AC
- Frequency of input voltage: 50Kz or 60Hz
~ guiput voltage 28V DC (for supplying the inverter)

2403k 1-18
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Power Consumption with 24V DC

Ship’s Mains Power Supply: a) approx. 90W max.
(during heating —up)

b) approx. 65W in continuous operation

with 3 Repeater Compasses, e.g.
alternatively ANSCHUTZ Types:
133--310, 133311, 133-312,
133402 NG002, 133-808.

Power consumption with 110/220/

380/440V AC power supply: approx. 100VA (via optional course
transducer)
(including supply of gyro compass,
inverter, and 3 Repeater Compasses,
alternatively e.g.
ANSCHUTZ Types: 133—-302,
133-303,
133-310, 133-311, 133312,
133-402 NGOG1, 133402 NG002,
133-809.

1.3.3 Operating Data
Settling times and course accuracies
® After a settling time of <3h,
the course accuracy is: <4 2°

® After a setiling time of <5h,
the static course accuracy
{in port, ship at rest) is. +0.25°(1 o)
Peak values, referred to the
linear mean value: +0.7°

® After a gettling time of <5h,
the dynamic course accuracy
(at sea, under normal sea conditions
and optimum alignment
of the compass} is: +1.5° (1 G}

Rate of follow—up: up to 8.3%s

Roll and pitch angle freedom: 4 30°
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1.3.4 Ambient Conditions
Permissible ambient temperatures
- Operation: 0°C ... +45°C
- Storage
a) with supporting liquid: -10°C ... +75°C
b) without supporting liquid: -25°C ... +75°C
Type of enclosure acc. to DIN 40050
Gyro Compass, Type 110—-106: 1P 23
Inverter, Type 121—043 NGOO1: [P 23
Inverter, Type 121043 NGOO3: 1P 00 (without casing) {optionally)
Course Transducer, Type 132-603 NGOO1: P23 {optionaliy)
Course Transducer, Type 132603 NG002: P 00 (without casing) {optionally)
Time Swiich, Type NB 03~735: P23 {optionaily)
Degree of interference
acc, to VDE 0875: Factor "K”
Resistance to vibration of the
gyro compass equipment: According to BSH and
GL requirements
1.3.5 Type Test
B3H type test specification: acc. to IMO Performance
Standard A 242 (XI}
2403E 120
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Degree of interfsrence
ace. to VDE 0875: Factor "K”
Resistance to vibrstion of the
gyro compsss equipmsnt: According to BSH and
GL requirements
1.3.5 Type Test
BSH type test specification acc. to IMO Performance

Standard A 242 (XI)
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2.1

2'1 ’1

Operating Instructions

Switching on the Gyro Compass Equipment
The gyro compass equipment can be switched on either without or - if an optional

time switch is used — with time delay. For immediate switching-on, proceed as follows

(see Section 2.1.1).

1 Knob for dimming
potentiometer

: 2 LED forsignalling

o 350 000 010,/ 3 FOHSOW-{JP switch B2

4 RESET range

a3k

e
o
v

L}

ot
bl
3
.
™~

Fig. 2~1: Contro} Elements and LED on the Compass Hood
(Sectional View of Compass Hood)

Switching-on Procedure

- Set the follow-up switch {(2-1.3} to Pos. "0”.

- Set the main switch on the inverter (Fig. 1-12) to Pos. "I".
~ The red LED (2-1.2) lights up.

The gyros start running up to their rated speed and cause the gyrosphere to settle in
the meridian, This settling process is terminated after about 3 ... 5 hours.

After approx. 1 hour from the moment of switching on, the follow-up system can be
switched on by means of the follow-up switch (2-1.3}. {Set the follow—up switch fo
Pos. "1", whereupon the red LED (2--1.2) goes out.) -

Earlier switching-on {even for a short time) may disturb - and therefore extend - the

settling process of the gyrosphere,
The outer sphere now follows up the position of the gyrosphere automatically.

2403E



L)
iy
3
5
&
ks

Gyro Compaas Equipment STANDARD 14 ‘
BASIC VERSION AN s |

| ANSCHLITZ ; Documentabon |
e e — —_— e i—— 1

2.2

2.2.1

Adjusting the Repeaters for the Gyro Compass Course
(See also Section 3.2.7, Synchronizing the Course indications of the Repeaters with
the Course Indication of the Gyro Compass.)

Aftar first putting into operation of the gyro compass equipment, al repeater indica-
tions must coincide with the gyro compass course indication.
H this is not the case, the repeaters concerned are to be re-adjusted for the coursa of

the gyro compass {(synchronization).

Hint:
The course adjustment is to be performed only with the compass in settled condition
and with the foliow-up system switched on. Thus, adjustment errors of other con-

nected repeaters are eliminated.

Adjusting the Card Hiumination on the Gyro Compass and on the

Rapeater Compassea
By means of the respective illumination potentiometer, the brightness of the card illu-

mination can be adapted to ambient light conditions.

Signelling during Operation
The LED on the compass hood (2-1.2) indicates the following operating conditions by

lighting up red:

- Operating temperature too high {more than +85°C,
follow--up system switched on)

- Supply voliage <18.5V for a period of >1.5 s

- Foliow-up system switched off or in pos. "T”
e.g. manually via follow—up switch (2-1.3)
or automatically, e.g. due o undervoltage

- Gyro motors without power supply for longer than 1.5 s.

For cancelling a message, set the follow-up switch briefly to Pos. "0” and then back
to Pos. "1” (RESET range, 2-1.4). The red LED goes out. Should the LED continue to
light, the cause of the fault must be investigated.

Checks to be made during Operation
The following checks must be made during operation of the equipment:

- Check the signalling LED {see Fig. 2-1.2)

- Check the course indication of the gyro compass

- Check and compare the indicated values between the gyro compass
STANDARD 14 and the analog or digital indications of connected repeaters.
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2.6

Should the indications deviate from the course indication of the gyro compass, the
corresponding repeater must be synchronized (refer to Section 3.2.7).
For digital repeater compasses, the enclosed descriptions of device should be ob-

served.

Voltage Failure of the AC Supply for the optional Course Trsnsducer
{See Section 4.2.4.4).

Switching off the Gyro Compass Equipment
The following operator actions are required for switching--off:

- Set the follow-up switch (2-1.3) on the compass to Pos. "0”.
- Set the main switch on the inverter to Pos, "0”.

Hint:
Time switch {if included in the equipment} is not to be actuated !

Attention:

When the gyro compass has been switched off, the gyros come to a stand-
still only after a run—down time of approx. 15 min. During this period,
access o the gyro compass is not allowed!

Note:
It is recommended not to switch off the gyro compass equipment, when
the ship stays in port for no more than one week.

Attention!
On switching off the gyro compass equipment it mey happen that the gyrosphere
takes a tilted position within the outer sphe re. On r&wstart:ng the equipment

the gyrosphere mey osc:llete fora penod ionger than 30 hours In case the gyro-
sphere shows a tilted position and the indication is veriable (the gyro current, height
of gyrosphere, supporting liquid temperature are correct!), the follow-up system is to
be switched off. Switch off the equipment.

Wait until the gyros are at complete standstill (after approx. 15 min.}, then switch on
the equipment again. After 1 hour, switch on the follow-up system.

At the end of the settling process, check the position of gyrosphere once

more. if the gyrosphere remains in a tited position and the indication shows

variable errors, the gyrosphere should be exchanged.

2403E
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2.7

2.7.1

Time Switch, Type NB 03-735 (optional)

Opereting instruction
Adjustment of the time when the compass is intended to be availabie is made by
means of the scale of the time switch (see Fig. 1-12).
For this purpose,
~ the time tilf the moment of swilching-on
and
- the settling time {4h) of the gyro compass
are to be edded together and adjusted on the rotary knob of the time switch,

Note:
The distence of between the short division marks corresponds to 2 hours,

the long merks indiceting the deys (from 0 to 6 days).

Applying the 24V DC operating voltage to the input terminals resuits in that the output
relay D1 immediately becomes activated. The opereting voltage is then applied to the
output terminels. Simultaneously, the operating voltage is indicated by the green LED
Ng "GYRD ON”.

Actuating the key "DELAY" causes the refay D1 f0 drop out and the outputto be
dead, Simultaneously, the time adjusted by means of the potertiometer R17 runs
down. Run-down of the Gelay time is indicated by the red LED N10 "DELAY".

If during the time run—down the key "DELAY” is actuated once more, the time then
adjusted will run down. When the time adjusted has run down, the relay D1 will be re~

activeted, Voltage is applied to the output egein,

The output will be ectiveted aiways 4 hours before the time adjusted has run down.
The key "GYRQO ON” permits interruption of the time edjusted end switching on the
compass immedietely.

2403E
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3.1

3.1.1

Cara and Maintenance

Safety Regulations

Attention]
For performing care and maintenance work, due regard to the applicable safety

ragulations is indispansable (e.g. VDE regulations on the operation of heavy—cur-
rentinstallations, VGB4 safety regulationsforelectric installations end production
facilities or equivalent regulations). Before carrying out any servicing measureon
the gyro compass in switched--off condition, wait until the gyros have cometoe
standstill (run—down time epprox. 15 min).

General Information
Care and routine preventive maintenance of tha gyro compass equipment are re-

stricted to inspections as well as to exchenging the supporting liquid in order to en-
sure a reliable operation of the gyro compass equipment.

& For new equipment, the first inspection of all system components is recommended
to be performed approx. 2 years after first-time commissioning.
® Thereafter, an inspection of all system components incl. ovarhaul shouid ba made
" onca a year. The supporting liquid has to be exchanged once a yaar,

Hints:
Due to a certain evaporation, however, the supporting liquid level is to be checked

hali-yearly, even for new equipment. In case the supporting liquid level is too low, top

up with distitled water only! (Cf. Section3.5.1.)
When exchanging the supporting liquid, use "Original ANSCHUTZ Supporting Liquid”

only!

For exchanging the supporting liquid refer to Sections 3.1.2, 3.1.3, 3.3.1.1,3.33. This
maintenance work can be carried out by trained ship’s personnel or by any
ANSCHUTZ service station.

For inspections, functional checks and repair work of the equipment, please iurn to an

ANSCHUTZ service station.
A List of Service Stations is included in the Compass Book.

2403E
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in the following sections, you will find described the operations that are required for
eliminating disturbances.

312 Opening the Gyro Compass

3.1.24 Removing the Compass Hood

Cross—slotted screws (3x)

Compass hood

Compass casin
{— p g

Fig. 3-1;
Unscrewing 3 Cross-slotted
Screws on the Compass Hood

, Fig. 3-2;
L Removing the Compass Hood
to above

- 43535
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3.1.2.2 Removing the Compass Casing

Fig, 3-3;
Pushing the Compass
- Casing over the
3 Cylindrical Pins
- {some miliimetres).
~ The arrow points to one
. of the cylindrical pins

Fig. 3-4:

Pushing the Compass Casing
to above and removing it.
Note:

When inserting the compass
connection cable laterelly
below the compass hood,
start loosening and removing
the 25-poie plug connection

- of the compass connection

. cable (see Fig. 3-21) as well as
" the cabie clamp!

3
3
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3.1.3
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Exchanging the Supporting Liguid

In order to ensure reliable functioning of the gyro compass the supporting liquid
should be renewed

® for new equipment after 2 years {from first commissioning), then

® once a year (see Section 3.1.1).

For reasons of expediency, the exchange of the supporting liquid should be mede
while the ship is in port or in the course of an annual overhaul; it can be cerried out by
the ship’s personnel or by an authorized ANSCHUTZ service station.

Hints:

-~ Prior to switching off the gyro compass equipment, record the indicated course.
Set the follow—up switch to "T” and make the 360° card run into the "C0C” posi-
tion.

— Switch off the equipment on the course transducer and on the inverter.

- On exchanging the gyrosphere and /or supporting liquid in extre mely cold weather
or in cold regions, the supporting liquid is to be pre-heated to room tempera-~
ture at least, before it is filled into the outer sphere, Extremely cold supporting
liquids might extend the settling process of the gyrosphere by several hours, it
may happen that the gyrosphere turns in one direction (>360°) for the first one
or two hours and only then will start with its normal setlling curve,

Preparing the removal of outer sphere end gyrosphere

Attention:
Before performing further work, weit approx. 15 min unti the gyros in tha gyrosphere

have come to a standstill!

Go on working as described and itlustrated under Section 3.3.1:

- Removing the Gyrosphere from the Outer Sphere.

- Draining off the supporting liquid.

- Qpening the outer sphere.

- Removing the gyrosphere,

— Cleaning the gyrosphere and outer sphere parts using clear water (if possible, dis-
tilled water) only.

- Then dry weli the gyrosphere and the outer sphere paris.

Note:
~ Reassembly to be made following the dismantling instructions in reverse order.

~ Inserting the gyrosphers, for further reassembly proceed as described in Sec-
tions 3.3.2 and 3.3.3.
- Checking the cable connections, carrying out functional check.

2403E
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3.2 Inspecting the Gyro Compass Equipment
3.21 Inspecting the Gyro Compass

The work to be carried out on the gyro compass during inspection comprises disas-
sembly and assembly procedurss, as decribed in detail in the following sections:
3.1.3 Exchanging the Supporting Liquid

3.3 Replacing the Gyrosphere

3.4 Removing the Pump.

- Set the follow-up switch to Pos. "T" (360° card turns into "000” position).

- Switch off the compass equipment on the course fransducer and on the
inverter.

~ Remove the compass hood and casing.

~ Remove the outer sphere and cleen it.

- Clean the compass casing, fan motor end supporting plate from dust and dirt.

~ Drain off the supporting liquid and remove the gyrosphere.

- Unscrew the pump unit.

- Clean the pump unit and outer sphere parts with clear water (if possible, distilled
water) and dry them well,

- Replace filter ring, tefion washer, seal and gasket.

- Check the cabls loom.

- Screw the pump unit onto the outer sphere again.

- Fill the outer sphere with approx. 1/4 | of supporting liquid. {Use only original
ANSCHUTZ supporting liquid!)

Attention:
in extremely cold weather or in cold regions, the supporting liquid is to be pre-heated

to rcom temperature.

- Check the function of the pump by briefly switching the equipment on and off
on the course transducer three or four times {with the inverter switched on).

~ Then switch off again the inverter and the course transducer.

- Caretfully clean the gyrosphere using clear water {if possible, distilled water).

- Re-insert the gyrosphere into the outer sphere.

~ Fill supporting liquid into the outer sphere (see Section 3.3.3 and 3.5.1).

~ Check the gasket (between outer sphere vessel and cover), renew i,
if necessery.

- Close the outer sphere.

- Flange the outer sphere to the pendulum joint again.

- Check the gear wheels, clean and grease them, if necessary.

~ Check the toothed belt.

- Check lighting.

2403E 3-5
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3.2.2 Inspecting the Inverter
- Clean the inverter from dust and dirt,
- Open the inverter.
- Measure the supply and operating voltages in the inverter (see Test List for
Inverter, compass connection cable removed from the compass, inverter
switched on).
- Close the inverter again.

3.2.3 inspecting the Course Transducer (oniy if existing)

Clean the course transducer from dust and dirt.

Open the course transducer.

Measure the supply and operating voltages in the course transducer (for this
purpose, switch on the course transducer).

Check the adapter PCBs.

- Close the course transducer again.

f

3.24 Inspecting the Time Switch
- Perform functional chack of the time switch (if provided).

3.25 inspecting the Repeater Compass(es)
- Clean the repeater compass from dust and dirt.
- Open the repeeter compess.
- Check the repeater compass installed outside for penetration of weter.
-~ Renew defective sealings.
- Check the gear wheels or toothed belts, clean, if required.
- Grease gear wheels, e.g. with MOLYKOTE, oil beerings.
- Renew or regenerete the anti-mist cartridge (only with Type 133-310).
- Check the lighting.
- Check stepping motor or
- Gheck synchro.
- Close the repeater compass again.
- Synchronize repeater compass.

Copping o 4
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3.2.6

3.2.7

3.2.7.1

Checking the Operational Function of the Equipment

- Re-establish cable or plug connections, if applicable.

~ Switch on the equipment via the course transducer, inverter and, where appli-~
cable, time switch,

- Measure the starting and operating current of the gyro motors and of the pump
motor.

~ After the operating temperature is reached (+52°C, at the earliest after approx.
two hours), check the level of the supporting liquid and the height of the gyro-
sphere.

- After the gyrosphere has settled (max. 5 h), switch on the foliow—up system.

- Compare the course indications of the repeaters with the gyro compass course
indication and, if necessary, synchronize them (see Section 3.2.7).

Hint;
All peripheral equipment belonging to the system should also be checked for correct
functioning.

Synchronizing the Course Indicstion of the Repeaters with the
Course Indication of the Gyro Compass

Note:
In order to ensure correct course indication by the repeaters connected, their course

indication is to be compared to the NORTH-referred course indication of the gyro
compass and, if required, adjusted for the same course velue (synchronization).

This edjustment must take place upon commissioning of the gyro compass equip-
ment. Within the scope of the annual inspection of the complete equipment, however,
the course indications should also be checked. The same applies whenthe equip-
ment is again put into operetion, e.g. after checks, repairs, current breakdowns or
similar.

Preparing the Synchronization Procedure

~ Switch on the equipment {(acc. to Section 2.1}. Follow--up switch (2-1.3) remains
in "OFF” position for approx. 1 h.

~ Set the follow-up switch (2-1.3) to Pos. "T” (Test}. The 360° card now turns into
its 000" position.

2403E
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3.2.7.2

Hint:

Should the case arise that the gyro compass card with follow-up switch position "1
does not turn into its "000” position {may be the case for initial positions inthe range
between approx. 350° and 360°), operation of push-button B3 results in that the elec-
trical interiock is interrupted. The gyro compass card now turns into its "000” position.
(The push-button B3 and the gyro compass card are accessible after removal of the
gyro compass hood, see Section 3.1.2).

Synchronizing the Repeater Compasses

- Sat follow-up switch (2-1.3) to Pos. ”17,
Tha gyro compass card and all rapeater compass cards must now run into the
same course value. A possibly connected digital repeater compass is to be ad-
justed for tha corresponding course valua.
if the indications of the repeatar compasses do not coincide with the master
compass indication, the repeater compasses concerned are to be synchronized
(adjusted) by means of their adjusting devices for the course valua of the mastar

compass.
Procedure of synchronizing the repester compasses:

~ Remove protective cap {or locking scraw for Type 133-310).

- Insart tha scraw drivar into the opening and adjust the compass card for the
value of the gyro compass indication.

— Put on the protective cap (or screw in the locking screw for Type 133-310).

Hint:

With step-type repeater compasses, the step resolution may result in that the 1/10°
indication shows a physically~conditioned deviation of max. £0.08° which cannot be
corrected,

2403E
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33 Replacing the Gyrosphere
3.3.1 Removing the Gyrosphere from the Outer Sphere

Requirad tools:

1 Injector, 1 Suction cup,

2 Screw drivers for cross-siotted screws, sizes 1 and 2.

- Set the follow-up switch to position "T”, thus causing the 360° gyro compass
card to run into Pos, "000".

- Switch off the gyro compass equipment on the course transducer and on the
inverter.

- Remove the compass hood end casing (see Section 3.1.2).

~ Wai approx. 15 min until the gyros in the gyrosphere have come to a compiete

stendstil.

3.3.1.1 Removing the Cuter Sphere from the Pendulum Joint
Teke hold of the outer sphere at the bottorn with one hand applying slight pressure to
above. In this position, press down the 4 quick-closing pins on the pendulum joint

each one time only (see Fig. 3-5).

Attention!

Now the outer sphere is loosened from the penduium joint.

~ Take hold of the outer sphere end carefully take it out of the gyro compass
{see Fig. 3-6).

- Put the outer sphere down beside the gyro compass on a plane surface
{see Fig. 3-7).

Fig. 3-5;

Loosening the Outer
Sphere from the Pendulum
Joint:

Press down the 4 quick-
closing pins one time sach.
Attention! Now the outer
sphere is loosened from
the pendulum joint.

o
15
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=
-
o
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@
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Fig. 3-6:

___Taking the QOuter Sphere
carefully out of the
Gyro Compass

wders gro Sabie &

ig. 3-7;
- Putting down the Outer
Sphere on a Piane Surface
beside the Gyro Compass

Aligung deser Linterlages,

Fig. 3-8:

Loosening the Piug Con-
nection of the Outer Sphere
Connecting Cable from the
Bottom Side of the Sup—
porting Plate

Weitergang sowl

- AREEL

7

& &0
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ig. 3-9;
Loosening the Individual
Wire Plug Connection
from the Outer Sphere

thers and the

Fig. 3-10;
Unscrewing the Outer
Sphere Insert
(6 Screws)
i Eig. 3-11;
feed Removing the Outer
fgz¥ ' Sphere Insert

5807 - 4350
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ig, 3-12:

Removing the Supporting
Liquid out of the Outer
Sphere by means of the
Injector

{Remove approx. 12to 15
injactor fillings)

Fig, 3-13:

Screwing off the Outer
Sphere Cover

{6 Screws)

Fig, 3-14:
Removing the Outer
Sphere Cover

2403E
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- L——Removing the inner Shell

Fig. 3-16:

Lifting out the Gyrosphere
by means of the Suction

_ : Cup.

4+ Forthis purpose, moisten
the suction cup and press it
centered on the calotte of
the gyrosphere.

Attention! Take out the
gyrosphere carefully. Sup~
port the gyrosphere with
one hand from below.

Keeping the Gyrosphere in

- a Safe Place (e.g.on a
foam part included inthe
originel packing of the
gyrosphere)

=]
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&
o
[
&
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3-18;
Pouring out the Remaining
Supporting Liquid

Hint:
Before inserting the gyrosphere, check that the outer sphere is not soiled —clean it, if
necessary. After long periods of operation, the pump filter should be replaced {at the

tatest after two years in operation).

3.3.2 Inserting the Gyrosphere into the Outer Sphere

Hint; Com pare illustrations showing removal of gyrosphere!

- Fill approx. 1/4 | of original ANSCHUTZ supporting liquid into the outer sphere.

— Moisten the suction cup and press it onto the centre of the calotte and

- Carefully insert the gyrosphere into the outer sphere (cf. Fig. 3-16).

-~ Remove suction cup.

- Centrally place the inner shell onto the seat of the lower support bearing of the
outer sphere {cf. Fig. 3-15).

~ Clean the contact surfaces of the outer sphere, outer sphere cover and insert,

~ Check the position of the gasket ring between the outer sphere and outer
sphere cover.

- Place the outer sphere cover on the outer sphere (cf. Fig. 3-14) whilst observing
the positioning pins!

- Secure the outer sphere cover to the outer sphere
(6 screws 1o be tightened crosswise, ¢f. Fig. 3-13).

— Check the position of the gasket ring between the outer sphere cover and the

- insert.

- Carefully place the insert on the outer sphere cover (cf. Fig. 3-11).

~ Fasten the insert to the outer sphere cover by means of 6 screws {cf. Fig. 3-10).

3.3.3 Filiing the Outer Sphere with Supporting Liquid and
Measuring the Level of the Supporting Liquid
- Fill in original ANSCHUTZ supporting liquid via the opening in the outer sphere
cover,

2403E 3~14
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Attention:

In extremely cold weather or in cold regions, the supporting liquid is fo be pre-heated
1o room temperature,

Fill in original ANSCHUTZ supporting liquid in the outer sphere.

Filling height:

approx. 10mm from the upper edge (see Fig. 3-19).

Titt of the outer sphere for a short time by approx. 20° (removal of air bubbles). The
supporting liquid level can be read off the measuring cone (see Section 3.5.1).

41 f: Supporting
m__;g.liquid level
f :: 10 mm

- - T ’

A

b

X

LN L A5

Fig. 3-19;  Supporting Liquid Level in the Outer Sphere
{Upper Pert of the Outer Sphere, Schemetic)

- Replace and tighten the top screw.

- Insert the outer sphere into the gyro compass (refer to Section 3.34).

- Mount the compass casing end the compass hood.

- Switch on the gyro compass equipment on the course transducer and on the
inverter,

~ After 3 ... 4 hours, check again the supporting liquid level at operating tempera-
ture {+52°C). For this purpose, the follow--up has to be switched off, the com-
pass opened again and the outer sphere is to be removed from the hinge.
{(Proceed as described in Section 3.3.1.1.)

Hint: _

Do not remove the plug from the underside of the supporting plate.

- Check the supporting liquid level and correct if neccessary.

- Check the supporting liquid temperature (+52°C).

~ Subsequently re-assembile the removed parts.

2403E
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334 inserting the Outer Sphere into the Gyro Compass

(Ct. Fig. 3-5 and Fig. 3-6)

Re-establish the cable plug connection (Fig. 3-8) between the outer sphere and the

supporiing plate (if detached).

— Take hold of the outer sphere with one hand from below and carefully couple
the outer sphere to the flange of the pendulum joint. Insert the guide pin on the
edge of the outer-sphere cover into the guide slot of the flange of the pendulum
joint. Apply sfight pressure from below to the outer sphere. In this position,
press the 4 quick-closing pins on the pendulum joint one time each
{see Fig. 3-5).

Note:

Now the outer sphere is fastened to the pendulum joint.

. 3~20;
Mounting the Compass
Casing (Pay attention to
rear centering, if existing).

- Centering:
(pin and groove)

Fiq. 3-21;:
'Establishing the 25-pole
Plug Connection of the
.. Compass Connection
‘Cable, if loosened.
Secure cable clip.

=
=
2
£
o
o
o
=

- Replace and secure the compass hood.

DOGY - 435
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3.4

Removing the Pump

- Set the follow-up switch (2-1.3) to Pos. "T" and let the 360° compass card run
into Pos. "000".

- Switch off the equipment on the course transducer and on the inverter.

~  Allow the gyros to run down {approx. 15 mini}.

- Dismantie the gyro compass {proceed as described in Sections 3.3.1 and
3.3.2).

- Keep the dismantled gyrosphere on an adequate support in a safe place untit
re-assembly.

- Tiit the outer sphere through 180°,

- Unscrew the 3 festening screws on the cover of the pump unit
(Fig. 3-22) and remove the cover (Fig. 3-23).

Attention, danger of confusion!

To be loosened only the 3 screws for fastening the cover.

~ Loosen the electrical plug connections of the cable loom from the pump unit
and remove them (Fig. 3-24).

- Loosen the 6 fastening screws from the pump unit (Fig. 3-25).

- Carefully remove/install the parts of the pump (see Fig. 3-26, 3-27, 3-28).

The Pump, Type 110-108.08, comprises the foliowing parts:
& Pump casing
& Filterring

& Teflonwasher
® Stator with base plate
¢ Rotor

® pump cover.

Re-install the new or previously removed parts in reverse order, Pay atiention to cor-

rect position of the positioning pin (Fig. 3-24)!

- HRe-establish the electrical plug connections on the pump.

- Tilt the outer sphare to the normal position again.

— Establish cable connection to the supporting plate {if removed).

~ Fill some supporting liquid into the outer sphere (with low ambient temperature,
pre-heat the supporting liquid).

- Switch on the coursa transducer briefly on and off 3 or 4 times {check of pump
function, bubbling-up of the supporting liquid)

~ Switch off the course fransducer again.

~ For further re-assembly refer to Sections 3.3.2 and 3.3.3.

- Carry out functional check.

2403k
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- Screwing off the

. 3 Fastening Screws
- on the Cover of the

- Pump Unit

. Fig. 3-23:
: Removing the Cover
- of the Pump Unit
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. 3-24.
Loosening and removing
the Electric Plug Con-
nections of the Cable
l.oom on the Pump Unit,
Pay attention to the posi-
tioning pin responsible for
the correct mounting posi-
tion of the previously re-
moved cover.

—Positioning pin

ig. 3-25;
Unscrewing the 6 Fas-
tening Screws from the
Pump Unit

Fig. 3-26:

Removing the Pump Unit
with the Rotor included)
Attention!

The rofor might fall out.
Hoid the rotor tight and
take it out carefully.

Pay attention to the posi-
tioning pin responsible for
the correct mounting posi-
tion of the previously re-
moved pump unit!

<
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o
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Filter
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35 General Checks
For the checks to be made, such as:
~ Checking the supporting liquid level
- Checking the pump function
- Checking the height of the gyrosphere,
the outer sphere must be removed and placed beside the compass chassison a
plane surface (see Fig. 3-7).
However, removal of the cable plug connection to the outer sphere is not required!
The individual checks are to be made only when the follow--up system is switched off
and with an operating temperature of 4-52°C. This value is reached approx.
1 ... 2 h after switching on, dependent on the ambient temperature.

3.5.1 Checking the Supporting Liquid Level
The supporting liquid level is to be read off the measuring cone (see Fig. 3-19 and
3-29). The part of the measuring cone immersed in the liquid appears dark with re-
gard to the brighter, dry part. i the supporting liquid level is too fow (see Fig. 3-29),
the supporting liquid is to be topped up with distilled water onfy by means of the syr-
inge {Fig. 3~12) via the filling hole (in the centre of the measuring cone}.
Proceed as follows:
- Screw out the top screw from the measuring cone by means of a screw

driver (6 mm) and top up with the relevant amount of liquid using the syringa.

Top view of
measuring cone:
Supporting liquid
level "0.k."
Measuring cone
top screw
Fig. 3-289;
Reading off the
Top view of Supporting Liquid
measuring cone: Level at the
Supporting liquid Measuring Cone
jevel "too low”
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3.5.2 Checking the Pump Function and the Height of Gyrosphere
- Switch off follow-up.
- Qpen the gyro compass.
— Take the outer sphere out of the gquick~acting closure.
~ Screw out the top screw of the measuring cone, insert the gauge stick into the
opening of the measuring cone and meaasure the height of gyrosphere
(see Fig. 3~30}.

Push down carefully the gauge stick with your finger.
The pump function and, with this, the height of the gyrosphere, are correct when there
isa 1.5 mm to 2 mm height difference between the

bottom—contact position & pump "OFF" ({Fig.3-30) andthe
operating position £ pump "ON" . {Fig. 3-31).

- Remove the gauge stick.

- Re-insert the locking screw (with sealing ring) into the measuring cone and
tighten it.

- Instali the outer sphere and close the gyro compass again.

~ Switch on follow—up.

Fig. 3-30; Fig, 3-31:

Gyrosphere in Botiom- QGyrosphere in Operating
contact Position: Position:

Pump "OFF” {(Schematic) Pump "ON” {Schematic}
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3.6 Ascertaining and Correcting the "A” Error
The "A” error of a gyro compass is brought about by incorrect alignment of the com-
pass casing (lubber iine) in ralation to the ship’s fore-and-aft lina or & line parallel to
this, The result is a constant gyro compass error which must subsequently be cor-
racted by turning the compass casing.

In ordar to correct the "A” error of the gyro compass, the gyro compass must be
switched on and the gyrosphere in settled position (approx. § h after switching on the
equipment, the ”A” error correction can be performed). In the interest of the desired
accuracy, the ship must be at rest {made fast to a pier) in accordance with BSH
{ex DHi) regulations!
Procedure:
- Ascertain the ship’s position with regard to the geographical north pole (e.g.
determine the direction of the pier by means of a sea chart, refer to example in
Fig. 3-32: Direction of pier = 109°).
b - Remove the compass hood and casing.
- Loosen the mounting screws of the gyro compass.
- With the follow-up system switched on, carefully turn the compass chassis until

the difference between the actual course {direction of pier == 109°) and the

course indicated by the compass {e.g. 111°) is cancelied out.
- Re-tighten the mounting screws.
- Compass casing and hood to be mounted and fastened again.

Example of

"A” error correction

of the gyro compass:

Before cotrection, the

gyro compass indi-

cates e.g. 111°.

(Direction of pier is

109°).

Thus, the "A” error is
indicated 2°. in this case, the
COMpPAass course: "A” error is {0 be cor—
e.q. 111° rected by turning the

compass casing

anti-clockwisa,

Fig. 3-32: Ship lying at the Pier,
True Direction £ 109°

2403k 3-23



Gyro Compass Equipment STANDARD 14
BASIC VERSION

o Tesnnical
ANSCHUTZ | | Docurmertation |

3.7 Repeater Compasses
The repeater compasses require no special maintenance. They should be checked on
the occasion of the annual overhaul recommended for the gyro compass equipment
(see Section 3.2.5). See also the individual description appertaining to the repeater

compass type in question,

107 - 4353
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4.1 Circuit Description Gyro Compass STANDARD 14
Circuit Diagram 110 C 106 HP 030, Wiring Diagram 110 D106 HP 031

Lubber line
360 compass card

Electronics PCB
Supporting plate

Pendulum joint with
guick fastening

Follow—up motor M3

Synchro M4 {option}

QOuter sphere
with gyrosphere

Pump group U3

Fan motor M5

Ship's ahead mark

ar Lintarkag e,

HEE

Fig. 4-1; Gyro Compass STANDARD 14
{Hood and Casing removed)

pfichien zu Schatdonarsatz,

IO Ve,

General

The gyro compass comprises the outer sphere U4 with the gyrosphere, the pump unit
U3 with the heating resistor R4 and the temperature sensor N1, the supporting plate,
the electronics PCB U1 for temperature control, the follow—up motor M3 and the fan

motor M5 {on the compass base plate).

43553
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A synchro M4 intended for course trensmission to an autopilot can be mounted into
the supporting plate as an option (for 110-106 NG 002 already existing).

The electric connection between the outer sphere and the electronics PCB is estab-
lished by means of nine slip rings and nine sliding spring brushes.

The slip rings form circular copper laminations arranged side by side on the bottom
side of the electronics PCB and ere faced with noble metal.

The motors of the two gyros and of the pump ere supplied with a trapezoidel AC volt-
age 55V/400Hz composed of two component voltages of 27.5V each, the electrical
cantre of which approximately corresponds fo the potential of the signal zero (TPAT1).

The reversing contacts of the follow-up system are located within the outer sphere of
the gyro compass. Together with two bridge resistors, R16 and R17, they ere electri-
cally connected to the follow-up empiifier (compass electronics) in the in-

verier.

The stepping motor signals SMO and SM1 produced in the compass electronics and
in the step adapter from the analog compass signal, and the reference potential OV
are fed into the compass to the stepping motor M3, Via a toothed-belt intermediate
drive end viaa pinion, the stepping motor M3 drives the externally toothed 360° card
which, on its part, turns tha outer sphere by means of the penduium joint.

The follow-up switch B2 permits the following functions to be adjusted:

in Pos. "1”, follow-up is switched on, whilst in Pos. ”0”, follow-up is switched off. With
Pos. "T” (TEST), the compass equipment has a synchronization aid which causes the
compass follow--up system to automaticaily run in to course "000" via the contact
points in slip ring "9".

Hint;

Synchronization between the course indication of the gyro compass and the indica-
tion of the repeater compass can be performed with any position of indication!

During a voltage failure or voitage dip, the follow-up process will be interrupted as
soon as the supply voltage remains under 18.5V DC. After voltage recovery, the
follow-up action wilf be resumed. A voltage failure or voltage dip of >1.5s is signal-
ized by means of the red LED (Fig. 2-1.2). With that, possibly-resulting course errors
are indicated. The red LED can be extinguished by setting the follow--up switch mo-
mentarily to Pos. "0” and then again to Pos, 1" (RESET range, see Fig. 2-1.4}.

2403k
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4,11 Electronics PCB, Type 110-106.03
Circuit Diagram 110 C 108 HPO30
Wiring Diagram 110 D 106 HPO31

ig. 4-2: Top View of the Electronics PCB
{360° Card removed)

An electronics PCB is located above the supporting plate. it carries the components
for the electronic temperature control (heating/ventilation), the compass connection,
the slip rings, 3 red lamps for card illumination, the follow-up switch, the lighting po-~
tentiometer as well as a red LED for signalling.

Power supply for the electronic temperature contro! of the gyro compass is 24V DG

which is fed via B1.18 {0V) and B1.20 (+24V). The OV connection is connected to the
signal zero in the inverter which is applied to B1.25 and TP1. This potential separation
has been performed because of current-dependent voltage drops (heating, fan, light-

ing).

=

o
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The signal originating from sensor N1 is proportional to the absolute temperature

scale, with e slope of 10mV/K. For example, at 323 K & +50°C, a voltage of 3.23V is
measured across TP4 and TP1.

The temperature-dependent voltage vaiue is epplied to the inputs of three emplifiers
(N18/8, N18/1, N18/7) where it is compared with voltage velues produced by the pre-
cision reference (Zener diode N15) end stepped via the divider resistors R18, R24,
R40 and R47.

Via the corresponding amplifiers (quadruple amplifier N18}, the three stages actuate
the following functions:

At a temperature of >+52.7°C at the sensor, the amplifier N18/7, together with the
drive and final transistors N31 and N32, switches off the heating. In this way, the tem-
perature of the supporting liquid is brought to approx. +52°C. If the temperature at the
sensor falls to below +51.9°C, the heating is switched on again. R50, R51 and R54
determine the hysteresis of approx. 0.8°C.

At higher ambient temperatures, the heater is only in operation during the heating-up
process. After this, the power dissipation of the gyro motors is sufficient for maintein-
ing the temperature. If the temperature at the sensor rises to above +54°C, activation
of the fan motor M5 is ensured by amplifier N18/1 together with the input resistors
R27/R28 and the subseguent power stage N27/N28.

A temperature-proportional fan voltage is set via feedback R32, R36, R41, nominally
being at +54°C and showing such a siope that a difference in temperature of approx.
0.02°C is sufficient for fully activating the fan with 24V DC.

The wiring of diodes N22, N23, resistors R33, R37 and Zener diode N24 limits the fan
motor voltage fo approx. 27V if the operating voltage exceeds this vaiue with high in-
put tolerances, thus preventing the M5 motor electronics from being damaged.
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T 8% plarm signal

ok" Switching cycles:

Heating "ON"; <+50°C

80° : Heating "OFF”: > 4550
| Fan "ON": +54°C

Overtemperature signal "ON” >+85°C

Prue function

go%.. Hormal .
ocperating Hint‘ .
An external signal unit can additionally be con-
nactad for indicating, both audibly and visually,
Y when the maximum temperature is exceeded.

temperature

Fig. 4-3; Operating Temperature
(Schematic)

The fourth amplifier N18/8 responds when a temperature > +85°C is reached. Exces-
sive temperatures are indicated by the red LED (Fig. 2-1.2). This LED also indicates
signals (alarms) transferred via B1.11, e.g. follow-up OFF ("0”}, follow-up at TEST
("T"} or "Voltage failure >1.5s” (cf. Section 4.2.2: Fault Signalling).

The wiring with R13, N13, N14 constitutes a simple voitage stabilizing circuit for ap-
prox. 18V DG for supplying N18. Lighting is controlied via R12 and transistor N12.
The lamps are protected against overvoltages by means of the Zener diode N11.
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4.1.2

Test Points 11 ... 19

Test Points on the Electronice PCB 110-106.03

ATTENTION ! On performing measurements on the electronics PCB, an uncorrect
connection of the test lines to the corresponding test points may cause a short—circuit
or a damage to the device. E.g. unintended bridging-over the test points 4and 5on
the electronics PCB 110-106.03 may result in that the temperature sensor N1 is de-
stroyed! In an analogous way, the same applies to measurements carried out atthe t
est points of the electronics PCBs in the inverter!

Test Points Test Point 8
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Iy i
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1
E il -l —f
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/f/ /
/ N1z
/.f/‘f(
s o
e =
! s dt
- /-' =
i Ea
//////
el
S abam e T el
R e pu
S wef
Mia
N21
™ g ol e e ~-ni0 -
- wis =R2em MM el
b 8w e wRiEe .
L1 afthe = Re e RlEe ~R4om
@It Nl mR2ie Y.
A R B
' TYTY mape oA
et 2 03 a4 4 + mHIEe iR efiIe
y Cir | mRIGm  mRie IS wlie -
+ RPGem mRife RIS mbmETe 1 ;
£ 03 ~mm cfnaee eRH-
ﬁ.& 13

Tast Points 1 ... 5 Test Points 6 ... 7

Fig. 4-4: Test Points on the Electronics PCB 110-106.03
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41.3 Test List for Gyro Compass STANDARD 14
(Cf. Cireuit Diagram 110 C 106 HP030, Annex)
Meter: Multimeter, internal resistance Ri >20kOhm/V
Condition: Gyro compass equipment switched on
Electronics PCB U1, 110-106.03
Test Point; TP | Meaaurement Maasured Value Conditiona/
+ | - (1) Ramarks
2 1 Supply voitage Dependent on
"Heating, fan, +19.2V...+28.8V DC tolerance of
Humination” main supply
3 11 Supply voitage +15.2V...+18.8V DC
' "Amplifier”
4 1 Sensor voltage +2,96V.,.+3V DC With +25°C
dependent on
temperature +3.21V...+3.25V DC With +50°C
5 1 Reference voltage +86,58V,..+7.25V DC
+1V...+3.5V DC Fan OFF
6 1 Fan control signal
+3.6V...+4.2V DC Fan ON
oV...+1V DC Heating OFF
B 1 Heating voltage
+18V...+28V DC Heating ON

2403E 4-7



Gyro Compass Equipment STANDARD 14

BASIC VERSION | anscrTz | | Bammnaion|
Test Paint;: TP | Measurement Measured Value Conditions/
+ | - (1) Remarks
Follow-up system
+10V...+13V DC to "TEST”, compass
1] 1 Control signal card is turning
"NORTH ¢” Follow-up system
ov..+1V DC to "TEST”, compass
card indication "0°”
Follow-up system
+10V...+13V BC to "TEST”, compass
12 1 card is turning
Control signal guickly
"NORTH 17 Follow-up system
OV...+1V DC to "TEST", compass
card is turning slow-
ly {from approx. 10°)
141 1 27V..31Vet lL.ower phase
400Hz _/'\_]/_
151 1 Supply voltage 27V..31Veit Upper phase
"Gyrosphere” 400Hz :/:\:/____
14} 15 56V...61Veit
do0hz /TN [
161 1 Reversing w2 Follow-up
contact 14V..27V AC ON and at
171 1 voltage W1 rest
2403E 4-8
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Test Roint: TP | Measurement Measured Value Conditions/

+ 1 = (1) Remarks
Starting current Equal pump current
"Gyrosphere 410mV AC +50mV AC with starting and
+ pump” operating

18 19 {85mV AC +10mv)

Operating current lgyro = kot~ lpump
"Gyrosphere 280mV AC +50mV AC
+ pump” {mv = mA)

L2} Li Stepping motor M3 Follow—up system
Coil voltage to "TEST”, compass
SM1 card is turning

3VAC .. TVAC quickly

L3 L Stepping motor M3
Coil voliage
SMO
Operating 52°C With thermometer
temperature NB 25-21
Height of Lifting: 1.5mm With 52°C oper-
gyrosphere 2mm ating temperature

)
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4.21

Circuit Description of Inverter, Type121-043 NG001 / NG003
General Diagram, inverter 121 C 043 HPO20
Wiring Diagram 121 D 043 HP0O26

The wiring PCB of the inverter comprises the following electronic sub—assemblies:
— Inverter, Type 121-043.02  (400Hz inverter)

- Compass Electronics, Type 121-043.06 (PCB)}

~ Step Adapter, Type 121-043.04 (PCB}

Current Supply to the Inverter

The inverter is supplied with 24V DC

{Tolerance range: 19.2 ... 36V DC)

The power supply is performed either:

& from the 24V DC ship’s mains, NAVI or emergency supply or

& from the 110/220V AC ship’s mains via an optional power supply or

& from the 110/220/380/440V AC ship’s mains via an optional course transducer.

The current supply to the inverter is fed simultaneously only by one or by two different
electric current supply sources {as a redundancyy):
- with supplying the inverter from the 24V DC ship’s mains, NAVI or emergency
supply or via an opiional power supply
the feeding is to be performed at terminat  L1.1 (+24V)
and at terminal  L1.2 {OV)

- with supplying the inverter
via an optional course ransducer,
the feeding is to be performed at terminal  L4.7 (+28V)
and al terminal  14.8 (OV).

The inverter operates in the voitage range of 19.2V ... 36V DC without functional re-
strictions.

The DC voltage fed info the inverter is stepped as +24V; and 0V, as well as +24V
and 0V,. The DC voltage (+24Vy and 0V} supplies the repeater output 1, 2, 3, the
4.10mA course signal output and the signal unit {supply of external devices). The
+24V4 and OV voitage is picked off behind the anti—interference filter (K1, K2, C1,
C2, C3, C4, R3).

The DC voltage {+24Vy and 0V4) supplies the 400Hz inverter, 121-043.02, as well as
the gyro compass (supply of internal devices). Monitoring is petformed on the Com-
pass Electronics, 121 -043.06.

0V, OV4, BV, and the reference conductor L form the central earthing point in the in-
verter of inverier and compass.

2403k
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14 13121 10 9 87

Fig. 4-5; Inverter, Type 121-043, interior View
Top View of Wiring PGB, PCBs drawn out
1 Relay D
2 Choke K1, K2, K3, K4, K5
3 Socket strip for inverter, 8 poles
4 Socketstrip B2, 32poles, eccommodation for compass electronics
5 Socketstrip Bi, 32poles, accommodation for step adepter
6 Terminalstrip L6, 25poles, connection for gyro compass
7 Terminalstrip 120, 6poles, connection for AN SCHUTZ NAUTOPILOT
(+10mA max.)
8 Terminalstrip L5, 6poles, connection for autopilot, NAUTOCOURSE
9 Temminelstrip Li7, 4 poles, connection for RoT indicator
10 Terminalstrip Li8, 4 poles, connection for RoT indicetor
11 Terminalstrip L19, 6 poles, connection for repeater, ANSCHUTZ step
12 Terminalstrip 14, 10poles, connectionfor ANSCHUTZ course
transducer,}
13 Terminalstrip L15, 6 poles, SPERRY step output signal, 30mA
14 Terminalstrip Li6, 6 poles, SPERRY step output signal, 30mA
15 Terminalstip L12, 6 poles, ANSCHUTZ step output signel
16 Terminalstrip L14, 6 poles, SPERRY step output signal, 30mA
17 Terminalstrip L11, 6 poles, ANSCHUTZ step output signal
18 Terminalstrip L3, 6 poles, connsection for signal unit/ signal panel
19 Terminalstrip L1, 3 poles, connection for 24V DC emergency supply
20 Terminalstip L2, 12 poles, internal wiring connection
2403E 4-11
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422

Fault Signalling

The signal relay D1 {with floating contacts) is located on the wiring PCB and is pulled
up in faultless operation. it serves for switching e.g. signal buzzers or signal lamps in
case of possible fault conditions within the gyro compass equipment, '

Note:
Main switch B5 suppresses the fault message on switching off the gyro compass

equipment.

By lighting—up of the red LED (Fig. 2-1.2), the following conditions are indicated:
- Excessive operating temperature (higher than +65°C)

Supply voltage below 18.5V DC for longer than 1.5s

Foliow—up swiiched off

Follow—up in position "TEST”

Gyros without current supply for longerthan 1.5 s.

The fault signal "Gyros without current supply for longer than 1.5 s” is stored in the
flip—flop N12 of the Compass Electronics PCB 121-043.06.

2403E
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Inverter Assembly, Typa 121-043.02 (400Hz inverter)
{See Circuit Diagram 121 C 043 HP 012)

Fig. 4-6;
Inverter
Assembly
{General View)

The inverter assembly tocated in the inverter consists of a switching regulator operat-
ing with a frequency of 20kHz, and an externally synchronized push-pull transformer
with a frequency of 400Hz. Due to rise-time limitation, a trapezoidal voltage with &

slope of 20us is produced in the push-pull transformer.
The inverter is supplied with 24V DC via connections B4.1 and B4.2.

The gyrosphere supply, 55V/400Hz, is applied symmetrically with OV2 to connections
B4.6 = 27.5Vo AC and

B4.7 = 27.5V1AC.
The output voltage is levelled against load variations and variations in the input voit-
age for +1%.

The supply voltage +12V DC for the electronics is generated by means of the push—
pull transformer {transformer T1) and rectifier G1.

(+12V DC & B4.3)
(~12VDC £ B4.5)

The inverter is externally synchronized with an adjustable frequency of 3.2kHz via con-
nections B4.8 and B2.a12 from the compass electronics PCB.

2403E
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4.2.4

4.2.4.1

Compass Electronics, Type 121-043.06
Circuit Diagram 121 C 043 MPO18

Fig. 4-7: Compass Electronics, Type 121-043.06
{View of Components Side}

The following components are situated on the compass electronics:
- Follow-up amplifier

- Clock generator

- RoT amplifier

~ Jumper for coding the RoT slope

- Decoding of the follow-up switch

- Electronic voitage monitoring of supply voltage 24V DC

Foliow-up Amplifier

The pick-off signal of the reversing contacts is fed to transformer M1 vie compass ca-
ble cores B1.22, B1.23, B1.24, terminal strip L8 end plug connectors B1.¢16, Bl.e16,
B1.c12. Transformer M1 produces the current difference which is epplied to TPB4 be-
hind the ampiifier N10B as a differential voltage of 4V/1° deviation with a frequency of
400Hz. With the aid of the reference, the differential voltage is rectified via comparetor
N15 by the analog switches N7-B, N7-C.

The differential voltage is applied to TPAS as e DC voitage of 4V/1° devietion. With the
follow-up system switched on, the signal is trensferred to the acceleration filter, op-
erational amplifier N11-A, via analog switch N7-D. With a deviation of 1°, a voitage of
8V DC is applied to TPBS,

2403k

4-14



Gyro Compass Equipment STANDARD 14 | ( |
BASIC VERSION  ansoninz

1 Technical 1
i Crocsumantatian |

: i
I i
I

4,242

4.2.4.3

4244

Together with the clock generator N25, the ampiifiers N12-A, N12-B, the AND circuits
N26-A, N26-C and the JK fiip—flops N27-A, N27-B form a 8 modulator.

Depending on the DC voltage at TPBY, positive puises are generated at TPB8, whilst
negative pulses are generated at TPA2. These pulses dischargethe integration ca-
pacitor C12 via analog switches N8-D or N8--B, with an electric charge determined by
the +12V supply voitage and the ciock generator.

A DC charge balance is produced in the capacitor via R45 and a puise-shaped cur-
rent balance via A25 or R26. The mean pulse frequency is proportional to the DC volt-
age at TPBS,

The directional pulses at TPB8 and TPA2 are recoded to direction signal "DIR” and
clock signal "STEP” by the gates N19, N26.

These signals are directly fed on the step adapter to 2 electronic UP/DOWN counters
N1, N2, counting modulo 192 steps/1 degree.

For each 1/192° step, a puise towards OV is applied to TPA4,

Clock Generator

The clock generator supplies the 8 modulator and also the 400Hz inverter with the re-
quired frequency of 3.2kHz. The clock generator comprises timer N25 and the timing
element consisting of R81, A60, A58 and C11.

The clock frequency can be set to 3.2kHz via potentiometer A58, whereby the maxi-
mum follow-up rate of compass transmission is simultaneously set to 8,3%s end the
gyrosphere supply frequency to 400Hz.

Decoding the Foliow-up Switch
Lines Mode 0 and Mode 1 transmit the positions of the follow-up switch from the gyro

compass.

- Zero position "000” ofthe 360°card T
- Follow—up system “OFF” 0"
~ Foliow-up system "ON” 7.

Mode 0 £ "LOW” switches on the follow-up system,

Mode 1 & "LOW’ switches the system fo zero run-in. The run-in to zero heading is
controlled via two slip ring contacts in the gyro compass with "NORTH 0” and
"NORTH 1”2

"NORTH 17 = "LOW’ (slow turning speed)

"NORTHO” £ "LOW” ("000” card position).

Electronic Equipment for Monitoring the 24V DC Supply
The 24V DC supply is monitored for undervoltage, temporary reduction in the voltage
level and for voltage failure. if the ship’s mains voltage falls below a value of approx.

2403E
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18.5V, the demodulator output N10-A is separated from the subsequent filter input
and the follow—up system halts at the last vaiue.

R24, R27, R28, Zener diode N6 and comparator NS-B detect supply undervoltages
(<18.5V DC) and apply a "POWER ON” signal to TPB5.

Al C-MOS memories, counters, JK flip-flops etc. are isolated from the remeining cir-
cuitry via gates at "POWER-ON* £ “LOW"” and are further powered by the 12V, sup-
ply via capacitor C5 in order to retain information during temporary voltage interrup-
tions.

The auxitiary power supply 24Vs is produced via N14 from the power suppiy 24Vs and
buffered in capacitor C5.

The "POWER-ON” signal determines the power feilure or undervoitage time vie R36,
C4 and comparator Ng--A. I there is a voltage failure or undervoltage of

>1.5 s, the signal N-INl is genereted after voltage recovery and ail C-MOS memories
are erased {initialized).

As e result of feilure or undervoltage of the AC ship’s mains for supplying the course
transducer and due to the fact thet the 28V DC voltage for the inverter would then
not be evailable {the 24V DC emergency being connected to the inverter as a redun-
dancy), the POWER ON signal is led vie the getes N20-B, N18-B and the transistors
N23 / N24 to the interfece B1.A8 {elarm 1) end B1.A6 (N-alarm 2).

To these two outputs are connected:

the signal relay D1 as well as e signel unit {optional) and the LED (Fig. 2-1.2)
{located above iubber line).

In case of voltage faiiure of the AC supply for the course trensducer*) (the inver-
ter being suppiied further with 24V DC from the emergency suppiy):

- the LED (Fig. 2-1.2) lights up, an optional elerm unit gives alarm

the follow-up system stops at the last velue

the repeaters stop et their last velues

the gyros in the gyrosphere continue to be supplied with 55V/400Hz

the course indication is not lost.

H

1

After voltage recovery:

- the repeaters connected to the inverter continue opereting

- the repeaters connected to the course transducer continue operating

- the LED {Fig. 2-1.2) goes out, an optional elarm unit gives no longer alerm.
Note:

For safety reasons, however, after eny voitage failure the course indications of the
connected repeaters should be compared with the course indication of the master
compass, and synchronized, if necessary.

*} if a Course Transducer is optionally existent in the equipment.

2403E
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4.2.5 Step Adapter, Type 121-043.04
Circuit Diagram 121 C 043 HP022

Fig. 4-8: STEP Adapter, Type 121-043.04
View of Components Side

Function of the Step Adapter, Type 121-043.04
From the course signals "DIR” and "STEP”, the step adapter produces:
1)  ANSCHUTZ step signels, 192 steps/1°
{ior operating the stepping motor in the gyro compass and the stepping
motors in the connected ANSCHUTZ step repesters)
as well as
2) SPERRY step signels, 6 steps/1° (35V DC), 90mA as e maximum
{for operating SPERRY step repeaters such as SATCOM / SATNAV devices,

radar equipment, radio direction finder etc.).

Principle of Operation of the Step Adepter, Typa 121-043.04
The signals "DIR” and "STEP” are counted in the counters N1, N2, moduio 182. At

192 steps, the 1° course information is retained in counters N1, N2. in case of voitage
failure "POWER ON” £ "LOW", the getes N3, N4-C, N10-A, N10-B, N10-C,
decouple the counter outputs.
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Together with the resistors R11 ... R20, gates N4, N5, N6, constitute a double D/A con-
verter which, together with the two amplifiers N11-A, N11-B and the two final stages
N14, N15, N18, N19, generate the stepping motor drive signals SMO and SM1.

When the 360° card is turned, the signals SMO and SM1 are of frapezoidal shape,
SMO and SM1 being in phase quadrature. The stepping motor signals are transferred
to the repeater compasses via EMC filters, KB ... K4, The resisiors, R55 ... R60, deter-
mine the damping behaviour of the repeater compasses.

The code conversion of the 1° course information into the SPERRY —compatible inter-
face (6 steps/1°) is performed by gates N4, N8, N9, N10. The SATNAV signal 51, 82,
33 is fed to the output transistors N20, N21, N22 via gates N10—A, —B, —C and resis-
fors, R41 ... R43. The supply current is limited to approx. 180mA via fransistor N2 8.

The step adapter also comprises the following:
- EMC filters K1, K2

— Filter capacitors C20, C21

— Limiter diodes N23, N24

- Fuses Et, E2, E3

- Jumpers .1 ... L5, L3 ... L6

— Varistors R3, R4

— Decoupling capacitors C2, C3 and C15, C186.

2403E
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4.2.6 Test List for Inverter, Type 121-043 NG001 / NG0OO3
{Cf. General Diagram 121 C 043 HP02G Annex)
Meters: Multimeter, internal resistance R >20kOhm/V
Oscilloscope, probe 10:1 (C = 10 pF)
Inverter, Type 121-043 / Terminsi Strips
Terminal Measurement Measured Value Conditions/
+ | ~ (1) Remarks
111 1.2
147 | LA4.8 | Supplyvoitage 19.2V..32v DC Switch BS
149 | 148 "ON”
16.2 16.14 56V...61Vets
Supply voltage 400Hz . _/._\-
for gyro motors
L6.2 | 16.18 | of gyrosphere 27V...31 Vet
L6.14] 16.18 400Hz /. N\~
Follow—up switch
Qv...+1V DC inPos. ""
169 1.6.25 | Signalmode 0
Foliow—up switch
+10V...+13VDC in Pos. "1", "0"
Follow-up switch
oV...+1VDC in Pos. "T”
16.10| 16.25 | Signal mode 1
Follow-up switch
+10V...+13V DC in Pos. "0”, "1”
QVv...+2.5V DC No error signal
Alarm signal
16.11] 16.25 +7.3V...+13VDC Error signal
pitot lamp, compass {Lamp "ON"}
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Givro Compass Equipment STANDARD 14

| ANSCHUTZ

BASIC VERSION
Terminal Measurement Measured Valua Conditions/
+ = (1) Ramarks
1612 16.25 | Signal NORTHO Compass card in
oV DC...+1VDC Pos. 0°
L6.19| 18.25 | Signal NORTH 1
16221 16.14 max. 1V/400Hz Follow-up system
Signal at rest
"Reversing contact”
L6.23| L&6.14 max. 5.5V/400Hz Follow-up system
turning
L6.24} 16814 | Testreturnline OV AC ...+0.5V AC
167 | L6.6 | Steppingmotor +6V (+12V* Follow—up switch
signal SM 1 [ 12\!*)—/—\—} to "TEST",
3V AV w TVAG compass card
8V AC... 14V AC is turning quickly
(*)}Applicable to
168 | L66 | Stepping motor +BV (+12v* _/—\_] MOD 015 or
signal SM O -8V (-12V* MOD 018
Lit1] L11.2
Li2.1 | L12.2 | lllumination voitage 185V DC ... 32vDC
L19.1{ L19.2 | "Repeater compass”
L20.1] L20.2 | Refer. for NAUTOPILOT To NAUTOPILOT or
Digital Repeater
Compass
L11.3} Li1.4 | Stepping motor +6V _/‘\— i ] Follow-up switch
L.12.3 | Li12.4 | actuation SMO -GV to "TEST”,
Li18.3| Li1g.4 compass card is
3VAC ... 7VAC turning quickly,
measured value
L11.5| L11.4 | Stepping motor |:+6V N ] with load by
L12.5] L12.4 | actuation SM 1 -6V repeater compass.
L19.5] L1194 With MOD 015/0186,
.11 and L12 must
not be connected!
2403 4-20
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BASIC VEHS!ON ANTZ g‘c‘g::;{’eiiatmn
Terminal Measurement Measured Value Conditions/
+ | - (1) Remarks
Li4.1
Li4.2] L145
L14.3
L1514 SPERRY output Follow-up switch
L1521 L145 | 1/6°/step 13V...18V AC to "TEST”
L153 compass card is
L18.1 turning quickly
L1862 L1865
L16.3
L17.1{ Li7.2 | Humination voltage 18.5V...32V DC
L18.1] Li8.2 | RoT indication
Follow-up switch
L17.3| L17.4 | Signal voltage RoT ov to Pos. "0”
+10V DC
Follow-up switch
+10V...+12vDC to "TEST",
..183] Li84 compass card is
turning quickly
1203 1204 | Stepping Motor
SM 0 actuation 8V...14V AC Follow-up switch
tO ”TEST”,
1205] 1204 | Stepping Motor +12V N\ L compass card is
SM 1 actuation 12V —/—\— furning quickly
133 | 3.5 | Alarmsignal Contact D1 closed No error signal
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Gyro Compass Equipment STANDARD 14

BASIC VERSION Dosumansaton
Terminal Measurement Meesured Velue Conditions/
+ - {1} Remarks
L5.1 15.2 Supply voltage coarse
synchro, 1 rev. / 360°
(Autopilot, NAUTOCOURSE]  See Test list
53 | i5.4 Qutput signal Autopilot lf connected
153 1 155 synchro, 1 rev./ 360° "NAUTOCOURSE"
154 155 {Autopilot, NAUTOCOURSE]
L4.1 4.2 | Auxiliary ca. +12vDC Approx. 1 s after
power supply voltage failure
"Course transducer” +18.5V...+32V DC Normal
L4.3 | L44 Clock pulses positive +12V DC Compass card not
N-STEP-P turning
LOW puise | Compass card tumns
+12V for increasing
ov -—L—J— course angle
L45 | L4.4 | Clock pulses negative +12V DC Compass card not
N-STEP-N turning
LOW pulse | Compass card turns
+12V for decreasing
ov —Lr- course angle
L46 | 144 | POWERON +12V DO "Open” collector signal
status signal Test: By shori-circuit~
ing the terminals L4.6
and L4.4, the total fol-
low-up system (incl.
outputs of possible
cowrse transducers)
is switched off,
147 | L4.8 | Powersupply +24V...+32V DC If connected
BCH
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4.2.7 Test List for Inverter, Type 121-043 NG001 / NG003
(Cf. Circuit Diagram 121 C 043 HP018, Annex)

Meters: Multimeter, internal resistance Ri >20kOhm/V
Oscilloscope, probe 10:1 {C £ 10 pF)

Compasa Electronics PCB, Type 121-043.06

Test Point: TP | Measurement Measured Vaiue Conditions/
+ F - (L) Remarks
TP TPA
or
TPB
.3 B6 | 1 Supply voltage +11.4V...+15V DC
; B3 | 1 -11.4v...-15V DC
N B5 | 1 Signal Main supply
£ "POWER ON” +11.4V..+15V DC | >185VDC
B A | Signal "N-INI”
L & B?7 1 Ofiset voltage approx. OV DC Follow-up system
EH at rest
(ffset voltage approx. For 1° of card
+4V,..+8vV DC dafiection

1} Foliow-up system
at rest
approx. 0V DC 2) Foliow-up system
"OFF" {0}
3) Card in Pos.
*000" (T)
B9 1 Otfsat voitage -2V..~12v DC Dafiection of card for
increasing course angla
+2V..+12VDC Deflection of card for
dacreasing course angie
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Gyro Compaaa Equipment STANDARD 14

BASIC VERSION ANSCHUTZ | | (omantation
Test Point: TP | Measurement Maaaured Vailue Conditions/
+ | = (1) Remerks
™ TPA
or
B
B8 1 Clock pulses for 5V..BVAC Deflection of card for

positive direction

(71 LOW puise}

increasing course angle*)

A2 1 Clock pulses for 5v...8VAC Deflection of card for
negative direction ("1 LOW puise} | decreasing course angle*)
A3 1 Direction signal +11.4V...+15V DC | Compass card turns for
decreasing cowrse angle
A4 1 Step signal 5V..8BVAC Compass card
(71" LOW pulse) | deflected
A5 1 Clock frequency 3.2kHz Adjustable by
potentiometer R58
A7 1 RoT signal ~10V..+10v DC Compass card turns for
increasing or decreasing
value
AB**y | 1 Conirol voltage, ov Follow-up "ON" (1}
anelog switch for
follow—up sysitem +8.5V DC Foliow-up "OFF” (0)

*)  With test conditions,
repeater coursa values may be
out of synchronism. After
terminating the measurements,
synchronize if required!

*¥)}  Dependent on development
state of PCB, TP rot always
connected!
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dden Wik oxpress aviharily, Offenders are labie o
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428 Test List for inverter, Type 121-043 NG001 / NGOO3
(Cf. Circuit Diagram 121 C 043 HP022, Annex)
Meters: Multimeter, internal resistance Ry >20kOhm/V
Oscilloscope, probe 10:1 {C 2 10pF)
Step Adapter, Type 121-043.04
Test Point: TP| Measurement Measured Value Conditions/
+ = {1) Remarks
™ TPA
or
TPB
A2 1 Supply voltage approx.+12V DC
+12Vy
A3 1 Supply voltage approx.+12vV DC
+12Vp
A4 i Supply voltage approx. ~12V DC
~12Ve
B2 1 Step motor excitation 8VAC..14VAC Foliow-up switch
SM 1 +12V fo "TEST",
B3 1 Step motor excitation ': -12v —/_\—- :I compass card is
SMO turning quickly
B4 SPERRY output Follow--up switch
BS 1 1/6° step 13VAC.. 18VAC to "TEST",
B6 compass card is
turning quickly
B8 1 Counter signal approx. 3V AC Follow-up switch
+12V fo "TEST",
l: ov U :} compass card is
turning quickly
AS 1 SPERRY supply approx, +32V DC max. 90mA
"Plus Common”

2403E
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TABLE 2 Check Operating Temperature (52°C)

Operating temperature too high (>54°C)

v v

Fan not operating Continuous fan operation
or alarm signel occurs

Check electronics

for heeting and fan
:Eé Check electronics Room temperature 100 high?
pes for heating and fan Cooling eir supply interrupted?
i
nEil Check heating resistor Improve ventilation,
53i; Clean cooting air supply weys

Operating temperature too low (<48°C)

I ’

Room tempereture extremely low Fan switches off too late

I I

Elevaie room temperature Check electronics
for heeting end fen

v

Check heating resistor
and temperature sensor

sowril nicht gusdriickiich zugestanden. Zuwideshand-

Wehergabe sowis Vervigaltiqung disser Linteriage,
Verwarturg ung Mittellung thres infafts nicht geatattat
ungar verpfiichten zu Schadenersslz.
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TABLE 3

Check Supporting Liquid Level
Operating temperature. 52°C

Supporting liquid fevel to0 low

Top up with distilled water!

In case of visible leakages,
replace gaskets, defective
parts and supporting liquidl
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Gyro Compass Equipment STANDARD 14

BASIC VERSION ANSCHUTZ | | booumencation
TABLE 4 Check Operating Voitages
input voltage: 248V DC
Operating voltages not O.K.
55V / 400 Hz, 24V DC

Check ship’s meins

Check operating voltages in
the inverter acc. 10 test list
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TABLE 5

Check Height of Gyrosphere
.emm to2mm

52°C

Height of gyrosphere:
Operating temperature:

Gyrosphere tco high

v

Renew supporting liquid

Gyrosphere too low

v

Check pump function,
Ciean pump,
Renew filter ring

I

Gyrosphere still too low

v

Renew supporting liquid

v

Gyrosphere still too low

v

Replace gyrosphere
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Gyro Compass Equipment STANDARD 14 @
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TABLE 6 Check Poaltlon of Gyrosphere (Tilt)
Condition: The gyro compass must be switched on >4 h

Gyrosphere is tilted, i.e. white marking point on the gyrosphere is not visible
(with protecting screw removed and vertical position of outer sphere).

Perhaps simultaneously: important or variable course error or slowly rotating
indication.

A 4

Switch off compass, allow gyros to run down {wait approx. 15 min}. Switch
on compass again. {Follow-up system must be switched off.) After approx.
4 h, check whether gyrosphere has settied and tilt has been eliminated.

> &>

Gyrosphere O.K. Replace gyrosphere
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TABLE 7 Check Gyro Current
Operating current:  200mA +40mA
Gyro current and pump current correct?
h 4
Too low Too high *)
<150mA =>340mA
Simultaneously, course error up
to 45°, possibly gyrosphere tilted?
. 4

Renew supporting liquid

Replace gyrosphere

Current still too high?

*  High current consumption may result from increasing conductivity
of the supporting liquid!
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TABLE 8 Check Follow-up Syatem

Foliow-up system too insensitive,
rotates too slowly or not at all

Check follow-up system

0K Sluggish _
| Ensure easy ection to
follow-up geer; edjust gear
backlash, if required; oil
gearing e.g. with gyro oil
Check stepping motor
—® 0K Defective Sluggish
%?;;; .{ Exchange stepping motor
§584 Check step adapter PCB
i —» ok Defective
Eg : - | > Exchange step edapter
e Check compass electronics PCB
O.K Defective
| Exchange compass
.‘ electronics PCB
Check follow-up circuit. Check all
electric cable plug connections
O.K. Defective

Efiminete interruption.
" Renew defective ceble

ciiich zugesianden. Zuwidehand.

Weitergabe sawis Varvietaligung digser Ustariage,
Verserung gnd Mitte#ung thres iahalts nisht gestalted,

#
3;; plug connection
28 Check repeeters for functioning
58 end for easy action
] O.K Sluggish
Ensure easy action o
! gear of the repeeter
concerned, apply oil
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TABLE S

Check Course indication
Conditions: Gyrosphere must have settled

Course indication not in accordance
with ship’s reference

Error < ~ 3°
{constant)

Error approx. 45°

h 4

Cormect "A’
eror

Continue test
according to TABLE 7

\ 4

Variable error

Contirue test accord-
ingto TABLES, 8

2403E
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TABLE 10 Check the Gyro Compaaa and Repeater Compass Indications for Coincidance

No coincidancs

Repeaters indicate same reading, only Repeaters indicate different readings
gyro compass indicates other value compared with the gyro compass

\ 4

Follow-up switch at position "T”, make card run into "000” indication,
Synchronize repeaters one by one for "000” indication

Sidcten without express avtiarity, (ifendars are Kabie fo

Copying of s dogument, amg ghving T i othars and the
LG OF cormunioalion of Ihe comtenes thereas, are for

2 and set follow-up switch fo Pos. "1”
No coincidence No coincidence
g Check stepping motor actuation. Check actuation for each
g Check gear drive stepping motor separately.
: Check compass electronics

PCB in static inverter

Verweriung ust Mitwiling ives nbas nicht gestatiel,
ngan verplichien 7y Schadenersst

Weiargane sowie Vensaliatigueg dieser Unloriage,
gaweit nicht auscr)
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5. lustrated Spare Parts Calalogue
comprising:
Gyro Compass, Type 110108
Inverter, Type 121043
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Ersatzteilkataley

ANSCHUTZ | | gi?ifgégés
Lagar—Nr. Benennung Zelchnungs-Nr. Stck. Bamerkungen
POS, STOCK-NG. DESIGNATION PART-NG. any. RAEMARKS
*  aso7eso Haube, kompi. HOOO, COMPL., 110--106.12 02 4
2 3607 128 Mantsl, kompl. CASING, COMPL, 110-1068.04 1
3 3.512823 IB0*-Rose 360°-CARD 110-106.01-028 1
4 1.607 267 Schraube SCREW 1 3x6 OIN 7985 A4 3
5 1.820 706 Scheibe WASHER 3,2 OIN 125 A4 3
€ 3512087 Flansch FLANGE 110-108.27-005 1
7 1.503 o84 Zahnsthaibie z~72 STUDDEOQ OISK zui2 NE 0B-015.00-063 1
8 1601237  Schraube SCREW M 4x14 DiN 912 Ad 1
9% 2507830  Eiekironlk ELECTRONIC PCB 110~106.03 ED1 1
10 1.607 254 Schraube SCREW M 316 DIN 7085 A4 7
" 1.820 706 Scheibe WASHER 3.2 DIN 125 A4 7
12 1.743 148 Hiilve BUSHING ax7 PAWN 181 7
13 3807148  Potantiometsr, kompl, POTENTIOMETER, COMPL. 11010634 {50 kOnm) 1
14 1.506 667 Dichtung GASKET 110-106.01-025 2
18 A.807 145 Schaiter, kompi. SWITCH, COMPL, 11010633 1
16 3512009  Steuerstrich LUBBER LINE 110-106.30-011 1
17 1807270  Schraube SCREW M 3x20 DIN 7985 A4 1
18 1620708  Scheibe WASHER 3,2 DIN 125 A4 1
18 1502 2287 Gitihlampe (rot} LAMP (RED} NE 12-048.00-028
{28V/0,04A Bi-Pin} a
20 a.607 1.33 Schritemotar, komgpl. STEP MOTOR, COMPL. 11010809 1
21 1.807 264 Schraube SCREW M 3x16 DIN 7985 A4 2
22 1.743 148 Hiilse BUSHING IxE,5 Al WN 181 2
23 1670082 Zahnfiemen z=150 BELT 2=150 Nr. 80 168 1
24 3.607132 Zwilgchentrieb INTERMEDIATE GEAR 116-106.08 b
25 1.607 172 Schraube SCREW M 4x10 DiN 7985 A4 3
&6 3607 134 Synchrg, kompl. SYNCHRO, COMPL, 110-106.11 1 in NG Q02 EO2
27 1807173 Schraube SCHREW M4axi2DINT79858 A4 3 in NG 002 E02
28  1.508381 Synchro SYNCHRO N8 23-167.00-004 L] in NG 002 E02
29 2013038 Zahnriemen z=175 BELT zw175 Nr. 80175 1 in NG 002 E02
30 3.607 154 Liifter, kompl. FAN, COMPL. $10--108.70 1
M 1.807 271 Schraube SCREW M 3x25 DIN 7986 A4 4
3z 1.607 264 Schraube. SCHREW M 316 DIN 7985 A4 2
33 3511812 Héhenmalistah GAUGING PIN 116-230.31-017 1
34 3.607 169 Kabet CABLE NB 03-732 k.
36 3607137 Hiillkuget, kompl. QUTER SPHERE, COMPL. 110-106.14 1
36 3606816  Ventil, kompl, INSERT WITH VALVE 110-230.58 1
37 1.607 262 Schraube SCREW M 3x8 DIN 7985 A4 8
as 3.508 93¢ Dichtschraube PROTECTING SCREW NB 02-268.00-010 1
ag 1.602 376 O-Ring RUBBER GASKET NE 08--006.00-020 1
(R 10x1}
40 1.792 479 Quadring RUBBER GASKET Nr. 4145{366y 2
{64,77x2 82)
41 3807150 Obere Hillikugel COVER, COMPL. 110-106.54 1
42 1,607 174 Schraubs SCREW M 4x16 DIN 7885 A4 6
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: | Ers«atzteiikatalegi
. | SPARE PARTS \
ANSCHUTZ | |GATALOGUE |
Lager—Nr, Benennung Zolchnungs—Nr. Stek. Bamerkungen
POS. STOCK-NO. DESIGNATION PART-NQO, orY. REMARKS
43 1.792 562 Ouadtring RUBBER GASKET Nr. 4161/366y 1
(138,37x2,62)
44 3.512 086 Innenschale UPPER INNER SHELL 115-106.14-014 1
45 3607 123 Traglaget LOWER HEMISPHERE 110--1058.16 1
46 1.794 676 OQuadring RUBBER GASKET Nr. 4157/366y 1
{113,97x2,62)
47 3BO7 173 Topf LIGLAD CONTAINER 110-106.17 1
48 3512030 Abschirmfolie SCREENING COVER 116--106.14-013 1
48 1.764 BE7 Kabslbinder FIXING TARPE TY 29 M-0 2
50 3.512 024 Filter FLTER 110--106.06--011 1
51 1.722 246 Schiauch GASKET 1x0,4 (163 mm}) 1
52 A.607 130 Pymps PUMP 110--106.06 1
53 1606 226 Schraube SCREW M 2.5x14 DiN B4 A4 8
54 3511786 {ahytinthschelbe EQUALIZING COVER 110-230.52~018 1
55 807 416 Tefion-Scheibe TEFLON-WASHER NB 24-015.00-003 1
56 3512872 Dockel COVER H0- 10614008 3
87 1.607 259 Schwaube SCREW M25x8 DIN Y9B5A2 6
58 307 581 Gelank, kompl, HINGE, COMPL. 11022210 1
54 1.6807 173 Sehraube SCREW M 4x12 DIN 7985 A4 4
60 3607 142 Kahsistamm CABLE LOCM 110-106.28 1
61 Kraiselkuget GYROSPHERE 111006
62 3.603 960 Tragfilissighsit SUPPORTING LIQUID 148162
3867 190 Satz Dichtungen SET OF GASKETS 110-108.00--X01 consisting of
Pos. 39, 40, 43,
50, 51,86
% Diese Ersateteile sind nur flir Kom a mit 0.4 Thase Spare Parts are c:n\iy applicable for Compasses with
Varlanter— und Ertwickiungsstand-Nr, einsetzpar. above mentioned No. of Variant and Development Status.
&‘éiei;a Typenschid und Entwickiunsstand--Schild des Sea Typs Label and Labet of Developmant Statua.
arites.
Snare Parts for gther Variants andfor Daevelopment Status on
Ersatzteile Hir andere Varianten undfoder Entwick— raguast.
lungast&nda auf Anfrage.
Typenschild Entwicklungsstand-Schild
TYPE LABEL LABEL OF DEVELOPMENT STATUS
ANSCHLTZ KIEL 00 F T I S P A P R
' lk — ij/’{x//////
3 12 |1L3F i1 %16 (L7 1B 119 1280
| reiselkonpaf 34 ) ® ¢ ¢
; 1:10-106 NG OOL Ne.123
Typen-Nr. Varlante Sarien—Nr. Emwickiungsestand-Nr. {E 02}
TYPE-NG,  VARIANT SERIAL-NO. NO. OF DEVELOPMENT STATUS (E02)

Since further development may necessitate making modifications 1o existing equipment, its canformity with the ielevant illustrations and drawings 1s
pot always ensured, ANSCHUTZ will be under no liability whatever that may asise from any such differences.
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Umformer
INVERTER

o

TYPE 121-043 NG 001 E 02 S s
ANSCHUTZ | |CATMOGUE

L.ager—Ni, Benennung Zgichnungs-Nr. Sick. Bemerkungen

POS. STOCK-NO. DESIGNATION PART-NG, QTY. REMARKS

1 4.004 781 Umformer INVERTER 121043 NG 001 £02

2 1.7682 021 Sicharungshalter FUSE MOLDER FEB 031.1402 2

k| 1.762 030 Sicherungseinsatz FUSE T 8,3 A DIN 41862 2

4 181013 Umformer INVERTER ASSEMBLY 12104302 1

5% 3607 770 Kompabelelkdronik COMPASS ELECTRON. PCB  121-043.06 £02 1

&% 4607827 Step--Adapter STEP-ADAPTER PCH 121-043.04 E1 1

7 1.762 017 Sicherungseinsatz FUSE Tt ADIN 41662 3

8% 3.607 821 Vardrahtungsiarte WIRING PCB 121-043.05 EG2 1

g 1.504 647 Schalter SWITCH NB 14-~-231.00-060 1

10 3607 189 Kabel CARLE NB 03732 1

11 1.791 785 Gegenmuttar NUT GMP 16 Nr, 52000105

12 1.791 784 Kabetverschraubung CABLE GLAND ST 16 Nr. 520315030

13 2013887 Doppeibartschilisssl KEY 1

% Diese Ersatzteile sind nur flir Urnformer mit 0.g.
Varignten— und Entwickiungsstand--Nr. singetzbar.

Siehe Typenschild und Entwicklunsstand-Schild das

These Spare Parts are only applicable for inverters with
above mantioned No. of Variant and Deveiopment Status,

See Typs Label and Label of Development Status.

mformer

ANSCHLTZ KIEL

121043 MG OOL Np, 123 |

I

Typen-Nr.  Varane
TYPE-NO.  VARIANT

Saenen—Nr.
SERIAL-NC.

Gerdtes. $pare Parts for other Variants and/or Development Status on
Eratrteiie fiir andere Varianten und/oder Entwick— raquast.
hngsstinde auf Anfrage.

Typenschild Entwickiungsstand-Schild

TYPE LABEL LABEL OF DEVELOPMENT STATUS

IR E TR e
/] AA A A A A

T iz a3 |ra]as e |17 (8 19 (20
A48 4408

|

Entwickiungsstand-Nr. {(E G2}

NO. OF DEVELOPMENT STATUS (E£02)

Since further developrient may necessitate making modifications to existing equipmert, its conformity wih the relevant dlustrations and drawings 13
not always ensured. ANSCHUTZ will be under ne lighility whatever that may ause from any such differsnces.
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|
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Kursumsetzer
COURSE TRANSDUCER

Type 132-603 E 01 ANSCHUTZ | | SPARE PARTS
POS. | Lager-Nr Benennung DESIGNATION Zgichnungs-Nr. Stek. Bemerkungen
STOCK-NO, PART-NO. Qry. REMARKS
1 %, 004 663 Kursumsetzer COURSE TRANSDUCER 132-643 E 01 WiTHOUT PCBs
p 1.762 0213 Schraubkappe CAP Mr. 13786 z
3 1. 762 035 Sicherungseinsatz FUSE T % A Ne, 19343 2
i 1,762 625 Sicherungshalter FUSE HOLDER Mr. 19780 2
5 2,013 8%7 Roppelbartschilssel KEY 1
& 1,784 376 Gleichrichtar RECTIFIER FP %020 2
220V [ 25A 2
3.607 149 Transformator TRANSFORMER NE 10-507 1
8 1. 734 3063 Kondensator CAPACITOR ;g{}s{} }uF +30%-10% 1
g 3.607 493 Verdrahtungskarte MASTER BOARD 102-603.05 E 0 i INCL, POS. 8
H 1. 508 847 Schalter SWITCH ME 18-233, 80~060 H
1 4,004 505 ! Synchro-Adapter SYNCHRO ADAPTER PCB $32-333 )
12 | 5.008 618 | Synchro-Booster SYNCHRO BOOSTER PCB | 132-338
13 1,762 819 Sicherungssinsatz FUSE T 4 A DIN #1662 i
1 | t.762 017 | Sicherungseinsatz FUSE T 1 A DIN #1662 7 || Je pach Auftreg
Th Step-Adapter STEP ADAPTER PCB 132-334 ORDER
18 1.762 417 Sicherungseinsatz FUSE T 1 A DIN 41462 3
17 1004 410 Sperry-Adapter SPERRY ADAPTER PCB 132-332
18 1,762 017 Sicherungseinsatz FUSE T 1 A DN #1662 )

Ginee futhes devalopment may aecessitate making modifications to Erigling sodipmend. ils confarminy with the relevant Busiraons and drawings i not aksdys engarsd,
ANSCHUTZ will be under no akdity whatsver that may arise fram any such dilterences.

14.267
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6.1

6.1.1

Inatallation

Removing the Trensportation Supports from the Gyro Compass

General
In order to protect the moving parts of the gyro compass from being damaged during

transport, 3 transportation supports are provided in the binnacle {see Fig. 6-1).

The transportation supports consist of:
1) two half-cylindrical foam pieces {6-1.1) enclosing the cuter sp here. They are

inserted between the casing and the outer sphere, and
2) a circular foam piece (6-1.2) inserted between the outer sphere and the bottom of

the gyro compass.
3) a plastic retainer (6-1.3) preventing rotation of the 360° card. it is fastened to the

360° card end to a spacer bolt.

These transportation supports must be removed prior to installation. Observe right
order {1, 2, 3}!

Fig. 6-1; Transportation Supports (Schematic Sectional Drawing)

2403k
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At first, rernove casing and hood of the gyro compass. Then carefuily take out the
three shaped foam parts. Finally screw off the retainer. (The retainer is screwed on by
two screws to be used for fastening the 360° card.) After the retainer has been re-
moved, the screws are to be screwed on again and to be tightened.

Fig. 6-2:
Screwing out the
3 Cross—siotted Screws

on the Compass Hood

{Omang 9F IS S00umans, g g

ig. 6-3;
Removing the
Compass Hood

Vigitargaie sowie Vardedsiigung deser Unlerlags.

SR0Y - £353a
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Fl :
Pushing the Compass Cas-

he
c
&
£
@
i
=

ing at first over the
3 Cylindrical Pins each by
Some Millimeters

The errow points at one of
the 3 cylindrical pins

Fig. 6-5:

-Pushing the Compass Cas-
ing in the Upward Direction
and Removing it

ig. 6-6:
Removing the 3 Foam
Pieces
(2 Half-cylindrical and 1 Cir-
cutar Foam Part)

2403E 6-3
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L

ig. 6-7;
-Removing the Upper Trans-
potiation Support

For this purpose, screw out

2 screws on the 360° card
and remove the
upper tfransportation

support

Fig. 6-8:

L Removing the Upper Trans-

portation Support and Re-
inserting and Tightening the
Two Screws that had previ-
ously been screwed out

Loosening the Outer

Sphere from the Pendulum
Joint:

Press down the 4 quick-
closing pins one time each.
Attention! Now the outer
sphere is detached from the
pendulum joint
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. 6-10:
Taking the Outer Sphere
carefully out of the Gyro
Compass and Placing it
onto a Plane Surface beside
the Gyro Compass
{See also Section 3.3.1.1)

6.2 Installing the Gyro Compass Equipment STANDARD 14 BASIC VERSION
The individual components of the gyro compass equipment STANDARD 14 BASIC
VERSION are mechanically to be installed in adequate places in accordance with the
dimensional drawings and with due regard to the hints given there.

TR Installing the Gyro Compass STANDARD 14, Type 110-106
3 (See Dimensional Drawing 110 D 108 HP 005 as well as Drilling Scheme, Fig. 6-12)
Note:

Take into consideration the cleerence required for ventilation and for care and mainte-
nance work (see Fig. 6-13).

&
£
E
=
2
5

Fig. 6-11.

Placing the Gyro Compass
onto the previously marked
and prepared Fastening
Boreholes (see Fig. 6-12)
and Screwing it on.

3
£
=
7

&
(e
E
L
=

pad
B
=

E
i
*
=

Weitergane sowis Virvigfalioun: dieser Usterage,
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Ship's ahead

e.g. M8 thread

Fig. 6-12; Marking the 3 Points for Fastening the Gyro Compass STANDARD 14
{Drilling Scheme)

- Punch-mark and drili tha 3 fastening holes.
~ Tighten tha compass chassis by means of the adequate screws and washers.
~ Further work to be performed as shown under Part 7.

ot e el P

230 —

— 407
q

: |
©345

I 590

Fig. 6-13: Dimensional Drawing of Clearance required for the Gyro Compass

«
g
.
b
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6.2.2

installing the Inverter, Type 121-043 NG001 / NG0O3

The Inverter, Type 121-043, is available in two versions, A and B.

Version A (NG001) has a casing (IP 23) and a permanently mounted compass con-
nection cable of 5 m in length,

Version B (NG003) is without casing (IP 00), without compass connection cable, with-
out ON/OFF switch and without built-in fuseholders and fuses (E1 and E2).

For version A, the mutual distance of between gyro compass and inverter depends
upon the length of the compass connection cable (5 m).

The inverter is always to be mounted in vertical position, e.g. bulkhead mounting.
Take into account the clearance required for instaliation, for opening the door and for
meintenance. {See corresponding Fig. 8-14, Course transducer).

Procedure:
~ Punch-mark for drilling the 4 fastening holes

~  Drill the 4 fastening holes
- Mount the inverter by meens of the adequete screws end washers.

Version B is intended to be incorporated into desks, cabinets or steering stands
{iP CO).
For this purposa, an adequate instaliation site, e.g. in a control dask, is to be chosen.

The inverter is o be mounted in vertical position, too (as it is applicable for version A}.

Adequate ventilation is to be ensured for heat dissipation (powar loss). The ON/OFF
switch B5, fuses E1/E2 and the compass connection cable are to be supplied by the
shipyard.

2403E
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6.2.3

Installing a Course Transducer, Type 132-603 NGO00O1 / NG002 (optional)

(See also Section 6.2.2 Installing the Invarter, Type 121-043 NG0OO1 / NGCO3).
Installing e course transducer is to be performed in equivalence to installing the inver-
ter,

For practical reasons, the mounting site of e course transducer should be close o the
inverter.

Take into account the clearances that are required for installing and opening the inver-
fer and the course trensducer.

The dimensions of the inverter and of the course transducer ¢an be taken from
Drawings 121 C 043 HP005 and 132 C 603 HP0O0S given in the Annex.

35t

-

g
®
418

=

e ey

Fig. 6-14: Marking the Fastening Points Clearance required for
of the inverter and/or of the inverter and/or course transducer

Course Trensducer with the door opened

— Punch-mark for drilling the 4 fastening holes.
— Drill the 4 fastening holes.
~  Mount the course transducer by means of the adequate screws and washers.

2403E
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6.2.4

6.2.5

installing the Time Switch, Type NB 03-735 (optional)

Drilling Scheme for
- Fastening Holes of
the Time Switch

Qﬁw\ e | @Im
T

Dl 108 +0.4mm '-—“““l

The time switch can be installed at any point of the ship you like, provided the ambi-
ent conditions are adequate. {The time switch is supplied as a spray-proof design, iP
23)

For performing fastening and cabling, the time switch must be opened. For this, un-
screw the four {astening screws on the cover and remove the cover.

- Punch-mark for drilling the fastening holes.

~ Drill the fastening holes.

- Mount the time switch.

~ Ceble the time switch.

Mounting ¢ Magnetic Sonde for Course Scenning (Optional)

For connecting an autopilot to the gyro compass STANDARD 14, there exists the pos-
sibitity (if no Transmitter Synchro, Type 11 CX4, is used) of scanning the compass
course by means of e suitable magnetic sonde and to convert it into a synchro-sig-
nal-like compass course signal {(see Assembly Drawing, Fig. 6-16, STANDARD 14/
Megnetic Sonde). For this purpose, a special annuler megnet is to be pested ~
centred and aligned to true north - into the recess of the 360° card.

2403E
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The magnetic sonde ~ centred and aligned to true north — is pasted on tha ecrylic
glass disk of the compass hood of STANDARD 14 and permits scanning off the mag-

netic field of the annular magnet,
in order to reduce the intensity of the magnetic field of the annular magnet, upto 5

matching disks, dependent on the equipment, can be errenged on the annular mag-
net (see Fig. 6-17.2).

in this wey, optimum adaptation of the magnetic sonde to the autopilot will be possi-
ble by carrying out experiments.

Autopilot

Magnetic sonde
{not manufactured by ANSCHUTZ)

Matching disks

|

E&nnuiar magnet

Gyro compass STANDARD 14

Fig. 6-16; Assembly Drawing: STANDARD 14 / Magnetic Sonde
- Schematic Representation -

Table of Magnetic Field Measurement in Plane "A”
(See Fig. 6-17, Installation Drawing for Additional Group, Type 148-332.)

Annular magnet alone..........oveee.. 4,35 mT

with 1 sheet.......c...ccccviiiiiiin, 220 mT

with 2 gheetS....cvcervevcincciie e 0.95 mT

with 3 sheets.......ccciviiiiiiiiinn 0.53mT

with 4 sheetS......vr s 0.383 mT
2403E 6-10



Gyro Compass Equipment STANDARD 14 \ || |
BAS*C VE HSlON ATZ : Ei‘n:}:“.coilaamn §|

i | A

{7 ¥ & P ﬂ s & S & & P # 4 3

NN BN 4 DA
?\ ' 4 :
YIS IIIIIIN Y [’///
VAV AVAY, 2> S . \
6— \ | 5

Fig. 6-17: Installation Drawing for Additional Group, Type 148-332

1 Magnetic sonde suitable to the autopilot used

2 Matching Disk for annular magnet, Type 148-332.00-6

3 Mark (notch) on the annular magnet;
top side and north-south direction

4 Annuiar Magnet, Type NB 15-01-9

5 Adhesion surface of annular magnet for double-faced adhesive tape,
8.g. DUPLOMONT 04 or a suitable adhesive

6 360° gyro—compass card

7 Cover disk of gyro-compass hood

8 Adhesion surface of magnetic sonds for double-faced adhesive tape,
e.g. DUPLOMONT 04 or suitable adhesive

9 Level "A” for magnetic field measurement

2403E
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6.2.5.1 Mounting Instructions for Addltional Group, Type 148-332
1)  Set360° card (Fig. 6~17.6) of the gyro compass exactly to north (to Pos. 000°).

2} Apply double-faced adhesive tape to the bottom side (Fig. 6-17.5) of the
annular magnet (Fig. 6-17.4) in 3 points at jeast.

3} Insert the annular magnet centered into the recess of the 360° compass card
and afign it to north. The upper notch in the annular magnet should be in
alignmant with the 000° mark of the compass card. After alignment, the an-—
nular magnet is to be pressed on strongly.

4) Pasta tha magnetic sonde (Fig. 6-17.1) of the autopilot onto the acrylic glass
disk of the gyro-compass hood; take into account the mounting instruction
supplied by the manufacturer of the magnetic sonda. (Pay attention to that tha

magnetic sonde is aligned to true north and fastened in centred position!)

5) Perform trial operation: reduce the intensity of the magnetic fieid of the an—
nular magnet by arranging of up to 5 matching disks so that optimum adap-
tation of the magnetic sonde used can be obtained (cf. Table of Magnetic
Field Measurement in Plane "A”).

6) Parform trial trip. (After successful trial, the matching disks arranged can be
fixed by means of a suitable adhesive.)

6.2.6 Installing Further Optlonal Devices
On installing optional devices, e.g. setellite navigation or communication equipment,
autopilot, radar equipment, direction-finder, repeater compasses, digital repeater
compasses efc., take into account the descriptions, dimensional drawings, system
diagrams or cable and connection diagrems enciosed.

_f%
&
5
o
pH
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6.3 Cabling, General Hints
(See also relevant Cable Connection Diagram in the Annex.)
Instaliation of the individual devices or systems on board ship is to be performed only
in places where the environmental influences upon the devices and systems are ade-

quate.
- After instaliation of the individual devices, electrical cabling to the mounting sites

is to be performed.

~ For cable laying, the requirements of electromagnetic compatibility (EMC) are to
be taken into consideration. This means that the devices and cables should
have the largest possible distance from EMC sources of trouble {continuous,
short-time, clicks).

~ All cables must be metal-shielded,

— No spare cores are included in the number of cores found in the cable dia-
grams,

- All devices are fo be connected via the earthing bolts with the protective con-
ductor.

- After laying the cables, they are to be cut to such a length that they fit into the
devices at thelr respective mounting locations. The used cores are to be strip—
ped. Cores that are not used are to be tied up.

- The individual cores are to be checked for continuity and - to eech other ~
for short-circuit.

- Thereafter, the cores are to be connected in accordance with the cable connec-
tion diagrams.

Cebiing between inverter and gyro compass:

The connecting ceble coming from the inverter can be led into the gyro compass in

different weys:

1) sither laterally, directly below the compass hood, or

2) laterally, directly below the compass casing, level with the base piaie. (This type
of installation has the advantage that — when work is to be carried out, e.g. on
the outer sphere - the connecting cable need not be removed.}

The compass connection cable ~ after being introduced into the binnacle ~is to be
fastened by means of clamps.

2403E 6-13
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7. Putting into Operation

7.1 Mounting the Gyrosphere into the Outer Sphere
Installetion of the gyrosphere is to be performed according to the instructions given in
the following sections:

- Opening the Gyro Compass, Section 3.1.2

~ Removing the Gyrosphere from the Outer Sphere, Section 3.3.1.
Proceed with this section to the Point "Screwing off and Removing the Quter
Sphere Cover” {see Fig. 3-14)}.

Note:

For reasons of protection during transportation, the gyrosphere is delivered in a sepa-
rate transportation box,

For being protected against damage, the inner sheli is delivered packed in a plastics
bag end placed in the outer sphere. Furthermore, you will find there a mounting in-
structions sheet, pay attention to it, please!

Procedure:

~ Take the inner shell out of the outer sphere end remove plastics bag.

~ Ainse out the outer sphere with clear water.

~ Take the gyrosphere out of the gyrosphere packing, rinse with clear water and
place it on afoam part of its packing.

Eig, 7-1:
Inserting the Gyrosphere
into the Cuter Sphere

oW

2403E 7-1
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- Fill approx. 1/4 | of supporting liquid into the cuter sphere.

~ Moisten the suction cap and press it centred onto the calotte of the gyrosphere
{ci. Fig. 7-2).

- Place the gyrosphere carefully into the supporting bearing of the outer sphere.

Fig. 7-2:

Filling in Further Original
ANSCHUTZ Supporting Lig-
uid {{o approx. 1 cm below
the outer sphere edge)

- Take the inner shell out of its packing and place it centred onto the seat of the
supporting bearing of the outer sphere (see mounting instructions sheet and
Fig. 7-3}.

Fi H

Placing the inner Shell onto
the Seat of the Supporting
Bearing of the Outer Sphere

Itigung diser Unlsrsge.

=
™
=
[
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— Clean the contact surfaces of the outer sphere and outer-sphere cover.

- Check the position of the sealing ring between the outer sphere and outer-
sphere cover,

- Carefully place the outer-sphere cover onto the outer sphere, whilst observing
the positioning pinst

- Secure the outer-sphere cover to the outer sphere using the six screws.

Hint:  Carefully tighten the mounting screws by means of a screw driver
(crosswise)!

~ Clean the contact surfaces of the outer-sphere cover and insert.

~ Fill original ANSCHUTZ supporting liquid through the opening in the outer-
sphere cover.
(Supporting liguid leve!l see Section 3.3.3.)

— Check the position of the sealing ring between the outer-sphere cover and
insert.

~ Cerefully set the insert onto the outer-sphere cover.

-~ Secure the insert to the outer—sphere cover by means of six screws.

Hint:
Carefully tighten the mounting screws (crosswise}!

- Re-establish the plug connection for phase connection of the upper calotte
{cf. Fig. 3-9).
- Inserting the Quter Sphere into the Gyro Compass (see Section 3.3.4).

2403E 7-3



o
o
i

5 EGE .

Gyro Compass Equipment STANDARD 14 ;

1 Taghnical ;
BASIC VERSION Enuscmn; fncurientation |

7.2 Switching on the Gyro Compass
The gyro compass equipment is 1o be switched on in accordance with the Operating
Instructions given in Section 2.1.

7.3 Checking Signaliing
Proceed in accordance with Section 2.3,

1.4 Checks to be made on the Gyro Compass

—~ Measure the starting and operating currents of the gyro motors (incl. pump
motor}, see Section 4.1.3 Test List of Gyro Compass.

- General checks, see Section 3.2.1
Then install outer sphere into the gyro compass, see Section 3.3.4.

~ Check and, if required, correct the alignment error ("A” error), see Section 3.6,

Synchronizing the Course Indications of the Repeeter Compesses with ths
Course Indication of the Gyro Compaas
(See Bection 3.2.7.)

Chscka to be mads during Operation
(See Section 2.4.)

2403E
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7.7 Application of the Speed Error Tsbie (Speed Error Table in the Compass Book)

The speed error is the difference between the course indicated by the gyro compass and the true course. The underly-
ing causes of this error, which is govemed by the ship’s speed, course and local latifude, are of the physical type.
For amount and sign of speed error, see table supplied with every gyro compass installation.

1. Obtain true course by adding speed etror i or subtracting it from compass course according to sign taken from
iabie,

Rule: FROM "WRONG” COURSE TO "RIGHT” COURSE WITH "RIGHT™ SIGN

2. Obtain gyro-compass course by adding speed error to or subtracting i from true course with table sign inverted.

Rule: FROM "RIGHT® COURSE TO "WRONG” COURSE WITH "WRONG” SIGN

WRONG course . .. compass course - steering course  RIGHT sign ... table sign
RIGHT course ... chart course — true course WRONG sign . . . inverted table sign

Check speed error for correct sign
eccording to ruie below:

THE TRUE COURSE IS ALWAYS WEST OF THE COMPASS COURSE

----- »  lrue course e GOmpass course

Exampiee for using speed error table:

Exampleto 1. Exampleio 2.

COMPass Course .. ...... 34a5° UG COUMSE v rnsons 225° COmMpPass CoUrse ... ... 255°

lmfitude, . ..o oiiiiii s 55° latitude ....... P 55° latituder . ........ ce...58°

ship'sspeed.......... .. 16kn shipsspesd .......0vvus 18kn gship'sspeed.......... 18 kn
bearfing........... .. 135°

speead error Fom table -1.7° speed error from table + 1,3° speed error fom table -+ 0.5°

Attention | invert sign |

true course 345° — 1.7° = 343,3°  compass course., 225° - 1,3° = 223.7° true bearing.. . 35° 4 0.6° = 1356.5°

Northerly | Southerly

.

Course Speed in Knots
Latitude Sign of course
: Gomeation al 8l 12|16 | 20| 24| 28| 3 |3 |4 | 4
% G G O G G G G G G 4] G G O G G

o |a3s0] 180 ] 180} 04| o8| 13 18] 22| 27| 31| 36 | 40 | 44 | 48
o 15 [345] 185§ 195} 04] 08 13| 17| 21| 26| 3.0 84 | 38 | 43 | 47
55 a0 faso] 1501 210} 04] 08 11| 15| 19 28| 27| 31|35 36 | 42
at5{ 135 | 2251 03] o8] 09| 1.3 18| 18} 22| 25 ] 28 | 31 | 35
00] 1201 240 02] 04] 07] 09 1.1} 18| 16| 1.8 20 | 22 | 24
o5 | 105§ 255 ] 01] 02} 03] 05 06} 07| 08| 09 | 10| 1.1 | 13
g7 o0 {2701 00] 00] 00] 00] 00} 00} 00|00 00} 00 | 0O

&3 86
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Gyro Compass Equipment STANDARD 14 @
Techrical
BASIC VERSION ANSCHUTZ Deoccunsez‘.lalion

Annex
for the Modified Static inverter, Type 121-043 MOD 015 or MOD 016

Note:

The Modified Static Inverter, Type 121-043 MOD 015 or MOD 016, can be
connected with a maximum of 4 repeater compasses

(with ANSCHUTZ step system, 192 steps/1°).

The connections are made via the Repeater Compass Distribution Box,
Type AWD-138-021-1-0OUT.

As to the wiring, the following modifications have been performed.

See drawings:

- 121-C 043 HP0O20

- AWD-121-025-2-WIR

-~ AWD-138-021-1-0OUT

1. The electrical connections of the compass cable for the follow-up motor of
the gyro compass (SM 1, SM 0) have been reconnected in the static inverter
from 0L6.7/L.6.8 to L.19.5/L.18.3.

2. The resistors R4 (22 Oy and B5 (22 ) have electrically been bridged over
in the static inverter.

3. The Repeater Compass Distribution Box, Type AWD-138-021~1-0UT, has
been connected to the terminals LE.7 (SM 1), L6.8 (SM 0), L18.1 (+24V),
i.19.2 (OViilumination), £19.4 (OVstepping motcr) in the static inverer.

The repeater compass distribution box comprises:

- 1 input terminal strip (L.8) with 8 terminals

- 8 current-limiting resistors (R1 ... R8, each 33 O/4 Watt), for the stepping motors
of the repeater compasses.

- 4fuses (E1 ... E4, each 2A)}, for the 24V illumination

- 4 output terminal strips (L10, L12, L14, L16) with 6 terminals each for the
connection of 4 repeater compasses as a maximum.

Note

See Static Inverter Measuring List, Page 4-20:

By electrical bridging-over of R4 and R5, the voltages of between L6.6/L.8.7 and
1.6.6/1.8.8 increase to +12V or —-12V!

The AC voltages rise to 8V ... 14V AC as welll

Aftention
For load reasons, no further repeater compasses must be connected to L11 and L12
it the static inverter!

2403 Annex
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