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TYPE 6

'PINTA' AUTOMATIC PILOT

General Descrlptlon .. 4
\ » " ‘: >£"w'0

The 'Pinta' Automatic Pilot is intended to relieve the
human helmsman when making long voyages or to enable him to
leave the wheelhouse for short periods in the knowledge that
the desired course will be held accurately in his absence.
The course should be frequently checked by the look~out.

The Pilot is a proportional control, non~-hunting type for
ships with direct mechanical or hydraulic steering systems.
Course error information is provided by the Heading Unit having
a fluid filled, gimbal mounted magnetic compass. A lamp
mounted above the bowl illuminates two photo cells fixed to
the mounting plate beneath the bowl. When the card is
symmetrically disposed one half of the sensitive area of each
cell will be illuminated (this is the 'line up' position
with the ship on course). If the bowl moves, due to a change
of course, one cell will increase its illuminated area and
the other decrease it. The out of balance signal is conveyed
to the Control Unit, which in turn controls the Steering
Motor via a step-up relay system. Proportional steering is
accomplished by rotating the compass bowl and gimbal assembly
against the turn of the ship by way of a flexible drive from
the Steering Motor. The gearing to this drive determines
the amount of helm put on and is selected at installation to
provide the correct amount.

A simple, robust clutch mechanism, either fitted to the
steering wheel (Clutch-on-Wheel) and controlled by a hand wheel
at the centre, or a Remote Clutch operated by a lever on the
Remote Cluteh Control Box, when engaged, provides the link
between the ship's steering and the Automatic Pilot Steering
Motor.

- An Integrating Unit providing fully automatic standing
helm to compensate for 'hydraulic slip' and change of trim, is
fitted when necessary to ships with hydraulic steering systems.

The Pilot is voltage stabllised and will maintain its

settings with supply variations of from minus 10% to plus

20% of nominal voltage.
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'"PINTA' AUTOMATIC PILOT

Method of Operation¥ “As W
/ ) “

To Set Course

TYPE 6

Switch on the Pilot and steady the ship on approximately

the required course. When the Steering Motor stops turning
the Pilot has 'lined up' on course and the Clutch may be
engaged. Where a Remote Clutch is fitted this condition
will be indicated by the coloured light on the Remote Clutch
Control Box going out.

To Engage Clutch

With a Clutch-on-Wheel the hand wheel at the centre of
the steering wheel is turned clockwise until the clutch grips.
With a Remote Clutch the hand lever on the Control Box is
moved to the engaged position.

When the Clutch 1s first engaged the Pilot will maintain
a course close to that desired. To make small trimming
adjustment to correct the course exactly, the Clutch may be
momentarily released and a small movement of the wheel, one
or two 'spokes' usually, put in and the Clutch immediately
re-engaged. If conditions are rough and frequent running
of the Motor makes this difficult the Pilot may be switched
off while the Clutch is released. The amount of adjustment
is quickly found by experience and 1s very easily obtained.

Where the Integrating Unit 1s fitted to a ship with
hydraulic steering, this procedure does not apply, as the
nit will automatically provide any standing helm required
\g? keep the course at the moment of engagement.

Td Make a Large Alteration of Course

The Clutch should be disengaged and the ship steered on
the new course, the Pilot may then be re-engaged as above.

Avolding Action

In order to avoid an obstruction without disturbing the
clutch (course) setting the Pilot may be switched off and the
ship steered by hand with the Clutch still engaged. It is
necessary to ensure where a Clutch-on-Wheel type is fitted,
that the Clutch is firmly engaged as if it slips during this
manoeuvre the original course will not be resumed when the
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Pilot is switched on again, Providing the wheel is turned
slowly to reduce the effect of inertﬂa of¥ thé Mgter, the ship
can be steered quite easily by hand’ while the avolding action
is taken., It is advisable to restore the ship to approximately
the same heading before swltching on the Pilot again in order
to avold making an unnecessarily sharp turn when the Pilot
restores to the original course.

Remote Push Button Control

Where this is fitted avolding action may be undertaken by
switching to HAND and controlling the ship from the push buttons.
When it is desired to resume course the switch on the Control
is put back to AUTO and the Pilot will restore the course.
Withdrawing the Remote Control lead plug from the front of the
Control Unit returns the set to 'Autopilot'! and care should be
taken not to do this after manoeuvering on HAND as the Pilot
will attempt to restore the original set course,

Sensitivity Control

A knob control is provided at the upper left hand side of
the Control Unit which provides adjustable tolerance for yaw
before the Steering Motor attempts correction. In smooth
conditions it may be advanced clockwise to make the Pilot
responsive to small errors. In rough conditions it should be
turned anti-clockwise until the frequency of Motor movements
is reduced to that necessary to provide an acceptable course.
Current consumption and general wear can be greatly reduced
by operating this control as far anti-clockwise as possible
while preserving a satisfactory course.

Overload Protection

A thermal overload swltch is provided to cut off the supply
should the Steering Motor be stalled or overloaded. When 1t
has operated the Motor can be restored by pressing the red
button on the right hand side of the Control Unit, after a period

for cooling.

3



'PINTA' AUTOMATIC PILOT
Quick Serviceability Checks

On switching 'on', the Motor should run until the equipment
has 'lined up' with the ship's heading and stop. If it is
likely that 1t is already 'lined up\,a.‘eng:age?thfclutch and
rotate the wheel one turn, on switclilng the Pilot ‘on' the
wheel should return to about the same position as when the
Clutch was engaged. If under way, the Motor should run
momentarily if the course is altered, if not check as follows:=-

If coloured indicator lamp on Control Unit is out check
power supply and cartirildge fuses.

If supply is present but no Motor action, check overload
button beneath on-off switch (press to re-set) and right hand
fuses.

If correct, and plug on Standard Motor is pushed home and
flexible drive correctly engaged, check compass exciter lamp
above compass bowl. If lamp does not light when the equipment
is switched on, replace the lamp (see Heading Unit Service).

If no result is obtained when the exciter lamp is restored
the relays in the Control Unit should be checked. The Motor
should run when either one of the two Motor relays is closed
by hand. If the Motor falls to run when this is done, the
brushes and armature should be checked (see Motor Unit Service).

If the Remote Push Button Control (where fitted) operates
the Motor on HAND the intermediate plug in relays are service=
able. (Note: that in 110 volt sets the upper plug in relay,
which may be marked with a red spot, is rated at 100 volts and
is not interchangeable with the. two beneath it which are
operafég\by a 24 volt line).

If the set does not 'line up', though all relays appear
operative, the semiconductor switch may be faulty and a
replacement plugged in.

If the Pilot works satisfactorily but suddenly develops a
tendency to make an erratic course, check that no magnetic object
(transistor radio, hand bearing compass, tools etc.) has been
placed near the Heading Unit.

In case of difficulty contact the manufacturers who will
be pleased to advise and service where possible..
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SPINTA' AUTOMATIC PILOT
Clutch-on-Wheel

The Clutch, where fitted directly to the steering wheel, mounts
a large diameter sprocket on a speclal boss at the back of the wheel.
This sprocket is free running until pressure is applied to it from a
back plate which is drawn on to it by studs yassinqpthrough the steering
wheel and boss and tensioned by a hand wheel, mounted in front of the
steering wheel, at the centre. The drive is by chain to the large
sprocket direct from a small sprocket on the Steering Motor. The Clutc¢h
disconnects the chain drive completely when disengaged. This mechanism
is robust and simple and only requires occasional oiling.

To dismantle the Clutch to enable the wheel to be removed, the 3
(or 4) studs must be released by slackening and taking off their lock
nuts, which may be behind the back plate, or on the front housing. The
Clutch operating hand wheel should not be forcibly unscrewed as its
removal does not dismantle the assembly.

Remote Clutch Control for 24 V. Heavy Duty
and 110 V. Motors

This is an alternative to the Clutch-on-Wheel system. Two clutch
plates with a cork friction disc between (or a pair of toothed plates)
are fitted to the steering motor and compressed by two clutch arms using
a Bowden Cable system. Control is by a hand lever on the Remote Clutch
Control Box mounted adjacent to the steering wheel.

. When the Steering Motor stops running the coloured indicator lamp on
the Clutch Box goes out and the Clutch may be engaged. The lever operates
a micro switch when in the engaged position which disconnects the lamp.

On hydraulic type steering systems where the Integrating Unit is fitted,
it also changes over the Pilot from the ‘'set' to 'steer! condition.

The drive is by chain from a small sprocket on one clutch plate to
a large sprocket fixed on the steering wheel shaft or to an intermediate
shaft where more convenient.

The thrust races and linkage on the clutch plate assembly and inner
Bowden Cable should be oiled occasionally.

Remote Clutch Control for 12 V. and 24 V.
Standard Motors Type 6M

The Standard Motor is fitted with a pair of toothed clutch plates
inside the Motor, and operated by a Bowden Cable system and hand lever
on the Remote Clutch Control Box, engagement as above (paragraph 4).
See also notes on Standard Motor page 6 and Drawing SM6.

The coloured indicator lamp in the Remote Clutch Control Box usés
a 12 volt miniature L.E,S, lamp on all Sets.

L}
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'PINTA' AUTOMATIC PILOT
The Standard Motor Type 6M

The steering motor for 12 and 24 volt standard equipments consumes
about 75 watts and is suitable for steering loads up to 30 ft/lbs at the
wheel,

The bevel gears used in the Motqgﬁgre'coqu {ed by a flexible drive
to the Heading Unit gear box and theiz ratio can be varied at installation
to control the amount of helm applied to correct course deviation. The
Motor also operates through this drive to 'line up' the compass head with
the course being steered prior to the clutch being engaged.

The Motor either drives directly to a clutch mounted on the steering
wheel or layshaft or has a remote operated clutch, manual or electric,
mounted inside., The Motor is compound wound and fitted with radio inter-
ference suppression condensers, it is connected to the Control Unit by a
6 way cable.

To Service the Standard Motor

For access undo 4 screws holding 1id. Check bevel gears are locked
on their shafts and engage smoothly. Drive sprocket, internal fixed
sprocket or fixed clutch plate must be securely locked to shaft with key
and grub screw.

The flexible drive end should rotate freely in the brass housing,
lubricate the bevels and steel flexible drive end.

With the clutch in the Motor, the free clutch plate must move easily
when the Bowden Cable or Magnetic Clutch is operated and the clutch should
freely fall out of engagement when released. 0il thrust race and adjace
shaft lightly.

The gear box is grease packed in its casing and requires no main-
tenance.

The Motor should be checked for brush wear. Worn brushes may be
replaced by removing the brush cover, unscrewing the caps of the brush
holders, withdrawing the old brushes and replacing with a new pair. The
commutator may be cleaned with carbon tetrachloride to remove grease and
soot.

If the commutator is badly worn the armature may be replaced. First
remove base/feet by undoing 6 screws, the 5/8 shaft must then be taken out
by undoing the end housings, 8 mm chain, fixed sprocket (or clutch plate)
circlip(s) and pulling the shaft through the brush end side, Remove brush
cover, unscrew connecting leads and the 3 bolts that attach the gear box.
The Motor and gear box may then be slid out. Undo the 2 screws at the
commutator end and pull the armature out and replace with a new one.

To replace the complete Motor, split the gear box and undo the 3
screws holding the Motor body.

Care must be taken on re-assembly that all washers/parts are put back
in correct order, connections are 1 compound +, 2 field +, 3 field -, &4
armature, 5 armature, 6 compound -.
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'"PINTA'  AUTOMATIC  PILOT
Heading Unit Type, 6, ¥ "AsW-
.~' : ’ : -

The unit utilises a fully gimballed perspex compass bowl
containing a circular magnet assembly with mica shadow card
damped by a low viscosity silicone fluid. The upper chamber
of the bowl is an air space which allows for thermal expansion
and a quantity of free fluid provides damping to reduce random
movement due to horizontal acceleration. The bowl 1s sealed
and requires no maintenance. An exclter lamp mounted on the
top surface provides illumination for two Cadmium Sulphide
photo cells type ORP1l2 mounted on a paxolin plate beneath the
bowl. This also carries two brass weights which are used to
balance the bowl across the diameter on which they lie.
Balancing in the other horizontal axis is effected by adjust-~
ment of the position of the bowl in the inner gimbal ring by
means of the brass bearing supports and locknuts. The bearings
on both axes are miniature stainless steel ball races and must
be set up so that side 'slop' is avoided, but must not be under
axlal pressure. Connector pigtails must be carefully dressed
to allow free movement and be clear of the cover dome.

The whole gimballed assembly is rotated by a worm type ////
gearbox beneath the base plate and rotating connections are '
effected through a slip ring beneath the cover.

Service . .

Access to the unit is gained by removing the cover dome,
held by a clamping ring and single tensioning bolt. Some Units
have plastic covers which can be pulled off after removing the
retaining clips. The exciter lamp should light when the
equipment is switched on and replacement should be made as
follows: -

12 volt set ... 6.5 volt o3 11 mm M.E.S. Lamp
24 volt set ... 12 wvolt 2.2 watt 11 mm M.E.S. Lamp
110 volt set ... 28 volt 2.4 watt 15 mm M.E.S. Lamp

Bearing and gearbox are lubricated for life on assembly and
require no maintenance. The flexible drive shaft and coupling
should be oiled annually by unscrewing the union nut and
withdrawing. The nut should be only slightly more than finger
tight as excessive pressure may rotate the screwed barrel and
destroy the worm adjustment. The lock nut against the side

of the gearbox should on no account be disturbed.

8.
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Heading Unit Type 6 continued

The compass bowl and gimbal asiembl X% cap hgreplaced as a
whole by withdrawing the 4 pin flat. gonnector ofi the slip ring
cover, and releasing the gimbal assembly held by the two 5/16"
brass lock nuts at the centre. If the Unit as a whole is
removed, and has been adjusted by fixing magnets to the
surrounding woodwork, it must be replaced in exactly the same
position subsequently, otherwise the adjustment will be
invalidated. The slip ring may be cleaned with petrol or
silicone switch cleaner, but carbon tetrachloride or other
perspex solvent must not be used. Re-lubricate lightly with
Silicone grease M.S.4.

Compass Adjustment

Where the compass is subject to magnetic deviation it must
be corrected by the following procedure.

Remove the cover dome and switch on the equipment with
the clutch released. When the motor has stopped the compass
will be aligned to the direction of the ship. A northerly
course should be steered manually, using the ship's steering
compass, which should have been previously adjusted, and
known to be accurate. The north south axis of the pilot compass
lies on a line axial with the exciter lamp and along the gimbal
arms. Magnet(s) should be placed athwartships, having the
centre on the fore and aft line through the centre of the ‘
heading unit, until the gimbal arms are along the fore and aft
line. The correction should be checked on a southerly course,
and where a different value of correction appears necessary,
the error should be halved between south and north by moving
the magnet from its initial position. The procedure must be
repeated on east and west, this time placing magnet(s) along
a fore and aft line, have thelr centre on the athwartships line
passing through the centre of the unit. Differences between
the two directions should be halved as before. Where a magnet
is mounted on the unit collar which carries the dome, the collar
can be rotated relative to the base, by slackening the three
3/16" Allen grub screws at the lower edge and retlghtening when
it is positioned correctly.
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'PINTA' AUTOMATIC PILOT

Control Unit Type 6

Power is brought in on pins li-(pdsitfveyand 12 (negative)
of the 12 way plug and passes via the two left hand general
fuses to the on-off switch. The switched supply is split and
taken in one case to the Steering Motor field and in the other
to a thermal overload switch in the positive line. It 1s then
again split, one supply going to the compound winding of the
Motor and the other to the lower rated fuses supplying the
Heading Unit and relays.

Fuse ratings are as follows:=-

12v set, 2 lt.hand side -~ 3 amp, 2 rt.hand side - 10 amp
24v Standard set, 2 1lt.hand - 1 amp, 2 rt.hand - 5 amp
24v Heavy Duty set, 2 lt.hand - 1 amp, 2 rt.hand - 10 amp
110v set, 2 lt.hand - 1 amp, 2 rt.hand - 5 amp.

The Motor is protected on being stalled by the thermal
overload switch which breaks the armature supply and also the
relays and indicator lamp supplies, thus giving warning of
fallure. The switch may be reset by pressing in the red
button after an interval for cooling. )

Signals from the compass head photo cells are fed in on
pin 2 (12 way) and are taken to the semlconductor switch
mounted on an octal socket (input pin 1). This functions as
a bridge detector, the two photo cells forming one side and a
resistor network mounted above the on-off switch.the other. -
Movement of the compass card causes a change in the relative
areas of illumination of the cells, producing an out of balance
current through the detector. When this exceeds a value
determined by the setting of the tolerance control (upper left
of the Control Unit, front view) one of the two intermediate
relays 1s closed. This operates two circults, one supplies
current to the Motor control contactors and the other short
circults the preset delay voltage of the tolerance control
causing the Motor to restore the Heading Unit approximately to
the centre of the operating zone.

The Motor relays are electrically interlocked by taking the
solenoid supply for each through a break contact on the other.
The intermediate relays are further interlocked so that if both
are operated, neither Motor relay is energised. The Motor relays
supply a reversing current to the Motor armature, they also
apply a brake resistance across the armature to decelerate the
Motor quickly when released. A third relay mounted above the
intermediate pair is energised by the E.M.F. across the Motor

10.
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Control Unit Type 6 continued

armature. This relay closes when the Mojor is running and
inserts a resistor in the feed to the.Mo¥or ey solenoids.
This provides sufficient current to "hold' the relay on, but
not to pull it in once released. This prevents the Motor from
being reversed until the back E.M.F. generated by the rotating
armature has diminished sufficlently to release the third
relay. The latter then applies a short circult across the
brake resistor to ensure maximum resistance of the Motor to
'oreep' due to pressure on the wheel.

Regulated power supply is provided for the photo cells
and exciter lamp by a power zenerdiode acting as a shunt
regulator. This operates at 16 volts for the 24 volt set
and 8 volts for the 12 volts set. On 110 volt supplies, two
zenerdlodes are used in series, the left hand (rear view)
operates at 24 volts and is at the positive end of the 110 volt
supply. It provides a stable 24 volt line for the photo cells
and intermediate relay operation. The right hand 20 volt
regulator stabilises the supply to the exclter lamp. A chain
of series resistors housed in the heat sink on the front of
the Unit provides continuity to the negative line. The panel
indicator lamp is shunted across one of these resistors. The
heat sink also houses the brake resistors and regulator series
resistors on 12 and 24 volt sets.

The semiconductor switch comprises two amplifiers sensitive
respectively to positive and negative going signals and the
tolerance control applies a bias which must be exceeded to cause
operation of the relays. A pair of temperature sensitive
resistors form part of the bias chain to compensate for increase
of sensitivity with rising temperature.

A preset bias control is fitted behind the power switch
to adjust the operate point and provides maximum sensitivity
when the two amplifiers just do not operate simultaneously.
It is normally set back (anticlockwise) until 'hunting' does
not occur when the front tclerance control is at its maximum
(clockwise) setting.

The Remote Push Button Control plugs into the latching
socket on the front of the unit and can only be pulled out by
pressing in the release tab above it, preventing accidental
withdrawal. When switched to HAND, elther one of the inter-
mediate relays is energised by the push buttons, supply to the
auto pilot function being cut off by a switching transistor on
the B7G plug.

11.



SERVICE AGENTS

Mr. Brian Scullard,

299 Bloc A, Le Napoleon, '

Avenue de la Liberte,
Golfe-~Juan 06,

FRANCL .

Mr, Vernon Motion,
3b Vendome Tower Road,
Marsaxlokk,

MALTA.

Marine Automatic Pilots Ltd.

WATERLOO HOUSE, WATERLOO SIREE]
HOVE, SUSSEX. BN3 1AH
TEL;; BRIGHTON 70519, CABLE: PINTA HOVt

‘\;”lj" ': \afwd-

L

Tel. 71025

Societe llellenique Radio Maritime,

26 Bouboulinas Street,
Piraeus,

GREECE .

Capt, Undery,
Dawlan Co. Ltd-
33 Irish Town,

G1BRALTAR.,

V. M. Lavender,
Lavender Y Asociados S.A.
PLAZA DI MALLORCA.

Mr. Ronald Smith,
Radio & Electronics,
Via Maragliano 34,

* Se Margherita Ligure,
ITALY.

Mr. A, R. Carpenter,

Tel. 24519

Tel, 89155

(Staveley-Smith Controls Ltd.)

28 Shed, Falmouth Dock,
Falmouth,

CORNWALL .

Mr., D. A, Sinclair,

Tel., Flushing 381

Mobile Marine Technical Services,

France Farm,
Stokeham,
Kingsbridge,

DEVON'4

Tel, Torcross 369
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