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I ns . mms
A 97t 244
B 1 2 % 324
c 5 % t 3 2
D 6 \ r68
E 4 102
F 1 3 /t / 6 35
G 2 5 1

Y. 6.3
J lz 12.7
K h l 1
t I 25.4
M l v 44.4

THE NECO NM 69/2 AUTOMATIC PILOT . INSTALLATION INSTRUCTIONS

sEcTloN 1 LIST OF UNITS

l.l THE CONTROL UNIT. The unit is supplied with brackets (for shelf
mountingi and clamping plates (for panei mo[nting], together with
a removeable neoprene bezel trim. Two long plated boltt are supplied for
shelf mounting and two short bolts for panel mounting. Cables reqtrired
for inter connecting with other units are zupplied fitted tc a plug-in
connector, screwed to the rear of the control unit casing. it is normally
supplied with three cables factory fitted, and two socket connections.
One socket is used when a Remote Steering Contrc! is lined and the
other when the Wind Vane Steering System is fitted. The blanking plugs
should not be removed unless a Remote Steering Ccntrol and/or a Wind
Vane Steering System are fitted. Care should be taken that the corrnectcrrs
in the plugin unit are not damaged, and that it is always plugged in so that
the cables emerge towards the centre of ihe controi unit. Apart from panel
i l lumination lamps, which run at battery voltage iand are accessible from
the control unit panel), the unit is identical for both 12 and 24 volt D.C.,
supplies and may be used with a Drive Unit of either vr.rltage. Strould the
unit be sited in an exposed position some arrangements should be made for
covering when not in use.

Ft-i

FIG.1  CONTBOL UNIT  D IMENSIONS
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NOTE
A rubber  p lug is  f  i t ted
to the R.S.C. socket.
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1 . 31 .2 COMPASS UNIT. The Compass Unit is based on the well proven NM 3
Neco Magnetic Transmitting Compass. lt can be mounted in an exposed
position since the unit is watertight and tested to withstand temperatures
of +600 to -20o centigrade and thus strould be possible to find a stritable
site where magnetic deviation will be srnall. The gimbal bracket has slotted
holes to allow the compass to be slerared in order to compensate for
coefficient 'A' 

deviation. 1 metre of tinsel cable is fitted to the compass,
with the lead ends terminated in crimped connectors for direct insertion
into a connector box. This length of cable should not be shortened.

r__r____-
t l

r ns mm

A 5 118 130

B 8.66 220

c I  7 / 1 6 240

D 5 1 /21 140

E 1 5/8 4 1

FIG.2 COMPASS DIMENSIONS

NECO Electric DRIVE UNIT consisting of a Neco 12 lor24l volt DC 1/8
h.p.. venti lated motor, driving a 5/8" diameter shaft at 17Yz or 35 r.p.m.
through a type S.W. gearbox. The shaft is milled for a 3/16" x 3/16" x 1" key.
For safety in transit the gearbox issupplied drained of oil. Incorporated in
the gearbox is an electro magnetic multi-tooth clutch, the feedback
transmitter and limit switches. Under the top cover of the unit are located
two armature relays, their suppression circuitry, all fuses and a sixteen way
connection terminal block. In the 24 volt unit the motor windings are
appropriate to the voltage, but a dropping diode is incorporated in the
supply to the electronic units, which are common to both voltages. Motor
Units are interchangeable. Battery leads are factory fitted.

n -----l
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EARTH

Approximate weight
4 0  l b s ( l 8 k s s )

F IG .3  DRIVE  UNIT  D IMENSIONS

1.4 CONNECTOR BOXES. One is  suppl ied for  connect ing No.  1 Cable f rom
the control unit to compass.
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REMOTE STEERING CONTROL (op t iona l  ex t ra ) .  Th is  un i t  i s  supp l ied
fi t ted with 5 metres of trai l ing cable, the end of which terminates in a plug
type R.P.C. 12P-6 for f i t t ing into the Remote Steering Control Socket on
the Control Unit,  Plug-in connector. When an extra length of cable is
required for the R.S.C. a special connector box f i t ted with "hold-on"
switch faci l i ty is supplied with the extra cable.

HOLD-ON SWITCH (op t iona l  ex t ra )  l s  supp l ied  fo r  use  w i th  the  Remote
Steer ing  Cont ro l .  The Ho ld-on  Swi tch  is  f i t ted  to  a  spec ia l  connector  box .
The swi tch  in  the 'ON'  pos i t ion  a l lows the  opera tor  to  use  the  Remote
Steering Control i rrespective of the press-on switch f i t ted to the Remote
Steer ing  Cont ro l .

RUDDER FEEDBACK UNIT (op t iona l  ex t ra )  The Rudder  Feedback  Un i t
w i th  mechan ica l  l inkage to  the  rudder  a rm,  i s  ava i lab le  fo r ' s loppy 's teer ing
mechan isms and fo r  hydrau l i c  sys tems sub jec t  to  s l ip .  E lec t r i ca l  leads  f rom
th is  un i t  rep lace  those f rom the  normal  feedback  t ransmi t te r  a t  the  dr ive
un i t .  For  de ta i l s  o f  ins ta l la t ion  see separa te  ins t ruc t ions .  Sec t ion  6 .

'CRASH'  SWITCH (op t iona l  ex t ra )  The 
'Crash '  

Swi tch  is  an  emergency
dev ice  by  wh ich  means the  Automat ic  P i lo t  may be  swi tched o f f  a t  a
r e m o t e  s t a t i o n , f o r  e x a m p l e  - a  f l y i n g  b r i d g e .  T h e ' C r a s h ' s w i t c h  c o m p r i s e s
two un i ts ,  the  push bu t ton  un i t  fo r  mount ing  a t  the  remote  s ta t ion ,  and the
r e l a y  u n i t  f o r  r n o u n t i n g  n e a r  t o  t h e  d r i v e  u n i t  o f  t h e  a u t o m a t i c  p i l o t .  A
s ing le  opera t ion  o f  the  push bu t ton  swi tch  w i l l  cause the  re lay  un i t  to
s w i t c h  t h e  p i l o t  o u t  o f  o p e r a t i o n ,  a  c o n d i t i o n  w h i c h  w i l l  r e m a i n  u n t i l  t h e
s y s t e m  i s r e s e t  b y  s w i t c h i n g ' O f f ' a t  t h e  C o n t r o l  U n i t ,  S w i t c h i n g ' O n ' a t  t h e
Cont ro l  Un i t  w i l l  res to re  normal  p i lo t  opera t ion .

1  .9  COMPASS ADJUSTM ENT A lD.  Th is  dev ice ,  normal ly  requ i red  f  o r  Compass
Ad jus ters  and Ins ta l la t ion  Cont rac tors ,  i s  temporar i l y  connected  to  the
A u t o m a t i c  P i l o t .  l t  v i s u a l l y  i n d i c a t e s  w h e n  t h e  P i l o t  i s  i n  i t s ' n e u t r a l '
pos i t ion .  l t  p rov ides  a  rap id  method o f  ob ta in ing  compass  head ings  fo r
prec ise  compass  ad jus tment .

1 .10  ISOLATOR SWITCH BOX (op t iona l  ex t ra ) .  A  fused swi tch  box ,  w i th 'On '
ind ica tor  lamp fo r  connect ing  the  au tomat ic  p i lo t  power  supp ly  leads  to
the  ba t te ry  supp ly .

1 .11  WIND VANE STEERING UNIT (op t iona l  ex t ra ) .  Th is  un i t  can  be  f i t ted
to  a l l  NM 692 Sys tems

1.2 SPROCKET AND CHAIN DRIVE The Neco NM692 Automatic Pilot applies

rudder by turning some rotary part of the steering mechanismby sprocket

and chain driven by the Drive Unit. For normal steering installations, where

the rudder movement is restricted to approximately 40o either side of

amidships the ratio of sprocket teeth to pinion teeth should be such that

the output shaft of the drive unit is rotated through 47, Iurns (9 turns when

35 r.p.m. motor is usedl or slightly more. when the rudder is moved from

hard-over one way to hard-over the other way'

As the Drive Unit also contains the Feedback Transmitter and Limit

Switches, it is important that when selecting the sprocket ratio the operation

of the Limit Switches is taken into consideration' They are factory set to

operate at 2 turns either side of the neutral position of the 17y2 r.p.m.,

Drive Unit shaft, and 4 turns either side of the neutral position of the

35 r.p.m., Drive Unit shaft.
Thus when deciding on the sprocket ratio it is important that the chain

drive arrangement is such that the drive unit shaft rotates through at least

2Yoturnsbetween the amidships position and the point at which the rudder

comes against each of its stops, or 4% turns when the 35 r.p.m. drive unit

is used. Whilst the l imit switches must cut off power to the drive unit before

the rudder reaches its stops. it is nevertheless desirable that the switches

should not be constantly overridden when steering manually'

VARIATIONS FROM NORMAL - Although 4L turns (9 turns when a

35 r.p.m. drive unit is used) of drive motor shaft are standard there are

cases where more turns may be desirable. By increasing the sprocket ratio

the torque avai lable at  the rudder wi l l  increase a l though th is  wi l l  reduce

the rate of application of the rudder. There is, however, a certain class of

steering mechanism, designed for constant torque at the steering wheel

regardless of rudder position, with which it is very desirable that the

sorocket ratio should be increased. Mathway steering, for instance, is based

on this principle. These systems are non-linear in operation and result in

rather  coarse i .e . ,  sensi t ive steer ing in  the range near amidships.  I t  is  in  th is

range that  the automat ic  p i lo t  normal ly  funct ions and increasing the

sprocket  rat io  so as to g ive up to 6(12)  Qr ive uni t  lurns may be benef  ic ia l .

l , , , . "  P i tch chain is  recommended,  par t icu lar ly  i f  the automat ic  p i lo t  is  ca l led

upon to work near the l imit of its power. Nevertheless where space ls

limited, and the steering gear l ight 3/8" Pitch chain has proved acceptable'

S e e T a b l e s A & 8 .

t,
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TABLE A  117% r .p .m . )

Steer ing Gear Turns (Hard over  to Hard over)
1 1 \ 1 \ 1 2  2 2 \ Z , z 2 3 a s  s \ 3 L z  q a L o q \ 4 \  5

2 1
Number  o f
t ee th  on
Steer ing
Gear
Sprocket 51

t o

25

z 3

1 3 l 5 1 7 t 7 l 9 2 1 Z J z 5

I J 1 1 1 9 2 1 t '2 Z J 38
1 3 t 5 1 9 2 1 25

1 1 21 z c

Number  o f  t ee th  on  Dr i ve  Un i t  sp rocke t

TABLE B  (35  r . p .m . )

S tee r i ng  Gear  Tu rns  (Ha rd  ove r  t o  Ha rd  ove r )

l \ t %  2  2 L a z \ z 3 a  3  3 L a 3 L t  4  5  o
N u r n b e r o f
t ee th  on
S tee r i ng
Gea r
Sprocket

z a

JO

57

I t )

1 3 1 5

1 3 t 3 z l 25

1 3 1 5 1 7 r 9 1 9 2 1 ? q

1 3 l 5 1 7 I Y 21 )'\ l 3

Number  o f  t ee th  on  Dr i ve  Un i t  sp rocke t

The above tables are der ived f rom the formula:-

No. of teeth on Drive Unit Sprocket =

No. of teeth on Steering Gear Sprocket X Steerinq Gear Turns (H.O.to H.Ol
9 ( o r 4 % l

A greater sprocket ratio (i.e. fewer teeth on drive sprocket and/or more
teeth on the steering gear sprocket) may be required in craft with "l ively"
steering characteristics or with Mathway steering gear. {See page 5.}

2 .1

sEcTloN 2 S I T I N G  T H E  U N I T S

RADIO FREOUENCY INTERFERENCE

It is important when deciding on the posit ion of the automatic pi lot

,ni, t ,  tnO planning the run of inter unit  and power supply cables that

consideration should be given to the proximity of the radio transmitter

and i ts associated cables to them.

Although the NM692 is ful ly suppressed against any reasonable internal

oi-"*#"rf radio frequency i t  i .  possible for R. F. to be induced i f  pi lot

cables are run in the same loom as the radio power carrying or aerial

.uOf.r,  or those containing general ships wir ing, as even these can act as a

Radio Receiver Aerial and cross coupling wil l  be inevitable'

Therefore as a general rule al l  pi lot inter unit  and power supply cables

should be run in separate looms and as far away as possible from other

cables.

CoNTROL UNIT.  Th is  may be  e i ther  b racket  mounted  or  pane l /bu lkhead

mounted.  In  the  fo rmer  case the  c lamping  p la tes  are  no t  requ i red  and the

two longer  bo l ts  shou ld  be  used.  For  pane l /bu lkhead mount ing  the

neoprene beze l  t r im is  s t r ipped o f f , 'and  the  c lamping  p la tes  and shor te r

bo l ts  a re  used.
The cont ro l  Un i t  must  be  reasonab ly  access ib le  to  the  he lmsman and

pre ferab ly  w i th in  h is  range o f  v is ion  wh i ls t  look ing  ou t  ahead.  In  many

cases  i t  need no t  ac tua l l y  be  w i th in  reach o f  the  s teer ing  whee l  and the

he lmsman shou ld  no t  have to  lean across  the  whee l  in  o rder  to  reach the

un i t ,  par t i cu la r ly  i f  the  whee l  i s  o f  the  spoked var ie ty .  There  is  no

res t r i c t ion  regard ing  the  prox imi ty  o f  the  un i t  to  the  s teer ing  compass '

COMPASS
wnere:

A s i te  shou ld  be  chosen,  e i ther  above deck  or  be low

e .

M i n i m a l  d e v i a t i o n  w i l l  b e  e x p e r i e n c e d '

There  is  l i t t le  r i sk  o f  magnet ic  o r  fe r rous  mater ia l  be ing  lodged

in  the  prox imi ty  o f  the  comPass.

Movement  o f  the  c ra f t  i s  min ima l '  Sub iec t  to  (a )  th is  w i l l

normal ly  be  low down and near  the  cent re  l ine  o f  the  c ra f t .

There is no restr ict ion to the movement of the compass within

i ts  g imba ls .
The un i t  i s  unobt rus ive  and un l i ke ly  to  be  touched by  members

of the crew.

2.4 CONNECTOR BOXES. These should preferably be sited under cover.
Securing holes are accessible when the cover plate is removed. one
connector box is normally supplied and is used to connect No. 1 cable to
the Compass.

2.2

d .
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t-i. ! Remote steerinq
! ! control
t i  r ,  r - -

o
Ct' :ntrci  uni t

Ns I cable '

6 way
connector box

Compass

Cable
Nn

Metric Size Length
Mef ra-s

1 0 Smnl 16/0 '20mm l 0
I R

3 x 0.2mlrr  7/0 '20mm 5
4 l.0mm' 32/0'20mm 5

5-12v 5
6-l2v l .5mnf30/0 '25nr 5
5-24v l .Omm'32/0 '20mn5
6-24v 5
Ea rth l '5mm'30/0 .25mm.  Min imun

CABLE INTERCONNECTIONS N.M. 69/2
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3.1

SECTION 3 CONNECTING UP THE AUTOMATIC PILOT

WARNING. The Control Unit should not be ,opened up, by other than
authorised servicing personnel.
Attention is drawn to Section 2.1 Radio Frequency Interference.
Start ing from the Control Unit al l  cables should be routed as described
hereafter and securely cleated. Care should be taken to ensure that no
undue strain is placed on the cable glands. Lengths of the cables are nol
critical but power-carrying leads should be no longer than necessary.
CAUTION. To avoid rotat ion of the cables and possible strain i t  is
recommended that al l  cable glands be t ightened BEFORE connecting up
the lead-outs. Referr ing to the Cable Interconnections diagram Figure 4.

No. 1 CABLE (6 core 0.5mm2 16/0.20mm unscreened)
The BLACK lead of this cable is not used and may be cut short.  The cable
is 10 metres long and should be led to the 6 way connector box sited close
to theCompass The cable is cut at this posit ion and connected through
the connector box asshown in Figure 5. The trai l ing lead from the
Compass is 1 metre long and should not be shortened. The lead ends ol
this cable are terminated in crimped connectors for direct insert ion into the

6 way connector box. The trai l ing lead from the Compassshould notbe

connected at this stage.

3.3 No. 3 CABLE (4 core 020mm). Only supplied when a Remote Steering
Control is fitted. 5 metres of cable is supplied as standard fitted to the
Remote Steering Control with the necessary plug for direct connection
into the plug box on the rca( of the Control Unit as shown in Figure 6.

Note '  care should be taken that  the R S C.  p lug
not  inser ted rnto the wind vane socket .

F IG .6

l f  a 'hold on switch' or extra cable are provided for the Remote Steering
Contro l  a specia l  box f i t ted wi th 'hold on swi tch ' is  suppl ied and is
connected as shown in Figure 7.

cable length
as ordered

Plug & socket
I

FControl unit
I

Na 3 cable to remote steering control

5 metres (standard cable length)

F IG .7

I
I
I3.2

i s

3.4

Control unitRemote
steering
control

Plug &_ socket

FIG.5  COMPASS CONNECTOR BOX

10
11
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LLOW

BLACK

1
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2
3
4
5
6
7
8
I
10
11
12
13
1 4
15
1 6

3.5 No. 2 CABLE (8 core O.5mm2 l6/0.2Omml and No. 4 Cable (3 core
tmm2 3zll.Z)mm are run to the drive unit; No. 4 cable is a power
carrying cable.
Remove the top cover of the Drive Unit and cut No. 2 Cable and No. 4
cabletothe reguired length, leaving sufficient slack to allow the Drive unit
to be moved by smallamounts when the roller chain is eventually connectd.
It is recommended that the lead-outs be tinned.
Decide whether standard rotation or Reverse rotation is required.
("Standard' Rotation is zuch that, to apply starboard rudder, the outpui
shaft must rotate anticlockwise when viewed from its exposed end).
Figure 8 shows the order in which the lead-outs should be entered into the
l6-way terminal block for standard rotation. Figure 9 for reverse rotation.
lf, however. a Rudder Feedback unit is to be fitted, connections should
be as in Figure 8 for both Standard and Reverse rotation.

F I G . 8

Standard Rotat ion

3.6 REVERSE RorATloN oF DRIVE uNtr. ln some instailations it may be
necessary for the Drive Unit output shaft to rotate in the reverse direction.
No. 2 cable from the control Unit to the Drive Unit is then connected in
accordance with Figure 9. This alteration may necessitate the iesetting of
the limit switches. These are located under the cylindrical cover adjacent to
the earth stud of the Drive Unit.

FIG.9

Reverse Rotation

-p

r-
I
I
l
I

2 CORE

WHITE

VIOTT.T

BLACK

EROWN

RED

YELLOW

BROWN

EROWN

Ltov\
BLU E

1

ffiffi

2
3
4
5
6
7
8
I
10
1 1
12
13
't1

1 5
1 6
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3.7 POWER SUPPLIES. The Drive Unit is supplied with two pairs of power
leads factory fitted, as shown in Figure 4. No. 5 cable - The Control
Power Cable and No. 6 - The Drive Unit Power Cable. Nos. 5 and 6 cable
must not be connected to independent batteries, unless either the negative
or positive terminals of the two batteries arecommon. lt is recommended
that both these cables should be capable of being isolated, each with its own
lsolator Switch (10 ampl An lsolator Switch Box can be supplied as an
optional extra and is wired up in accordance with Figure 10.

CONTROL POWER
CAALE

Irom batiery

DRIVE UNIT
POWER CABLE

l rom ba i te ry

CONTROL POWER
C A B L E  ( N o . 5 )

to  d r ive  un i t

D R I V E  U N I T
POWER CABLE (

t o  d r i v e u n i t

FIG.IO ISOLATOR SWITCH BOX

3.8  No.  5  CABLE,  CONTROL POWER CABLE (2-core  1mm2 32 lO.2}mml
must  anvar iab ly  be  rou ted  d i rec t  to  the  ba t te rv  te rmina ls  and never
v ia  a  cab le  wh ich  is  supp ly ing  power  to  the  dr ive  un i t  o r  o ther  c i rcu i ts ,  as
shown in  F igure  4 .  Fa i lu re  to  do  th isw i l l  resu l t  in  poor  p i lo t  per fo rmance,
as  the  pu lse  o f  cur ren t  taken by  the  p i lo t  motor  by  swi tch ing  ( together  w i th
the  res is tance,  and poss ib ly  more  impor tan t ,  the  induc tance o f  the  cab le )
can produce a voltage drop of several volts for a few mil l i -seconds over
on ly  a  shor t  leng th  o f  cab le ,  and w i l l  cause re lay  f lu t te r .  The Cont ro l  Un i t
l l l umina t ion  is  no t  con t ro l led  by  the  Of f lon  swi tch ;  th is  can be  swi tched
of f  by  tu rn ing  the  br i l l i ance  cont ro l  hard  an t i  c lockwise .

14

Control  Uni t  lsolator  or  lsolator  Switch Box

ELUE

CORE

3.9 No.6GABLE, DRrvE uNrr powER CABL_E (2-core 1.5mm2 30/o.25mm
for 12 volt installations) or (2-core l.0mm2 32/O.2Omi for 24 vott instal-
lations) may be run to the battery direct or through a distribution board
capable of handling 30 amps (12 volts installationil or l5 amps (24 volt
installations). In either case it is recommended that this be isolated by a
separate switch. ln the event of a relay sticking in the on position it ispossible for the Drive Unit to run even with the control unit srvitched off .
By f itt ing the rsorator Switch in the Drive Unit power cabre, possible damage
to the Drive Unit can be prevented.

3.10 THE EARTH STUD. (located on the side of the Drive Unitl must now be
connected to the ship's Earth or to the terminal of the battery which is
connected to the Ship's Earth.

3. l1 'CRASH'swrrcH (if f i tted) Disconnectthebattery,cut the 2-core 1.0mm2
32/0.2omm cabre No. 5 cabre at the chosen position rno-.onn""t tn.
section of cable from the control Unit lsolator into terminals I and 2 of
the Relay Unit, connect the section of cable from the Drive unit into
terminals 5 and 6, and using a length of 0.5mm2 .16i0.20mm
l ink terminals 3 and 4 on the Relay Uni t  to  terminals 3 and 4 on the
Push But ton Uni t .  F igure l  l .

Terminal 7 is used only with solenoid Valve-operated Hydraulic systems.
(See section 7)

FIG.l l  CONNECTIONS FOR CRASH SWITCH MK.2

15
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sEcTroN 4 LINING UP THE SYSTEM

LINING UP ON INSTALLATION wi th  Feedback  un i t  ins ta l led  in  the  Dr ive
Unit -  see separate instruct ions for Rudder Feedback Units.

Ensure  tha t  the  cha in  d r ive  is  d isconnected  l rom the  Dr ive  Un i t .

Check that (a) No. 1 cable from the Control Unit is connected into
the appropriate connector boxes as shown in Figure 5.

(b )  That  the  ra i l ing 'cab le  f rom the  Compass has  NOT
been connected into the connector box.

Pos i t ion  the  Cont ro ls  as  fo l lows -

Sens i t i v i t y  -  Max imum ( fu l l y  c lockwise)  I  See
RudderCont ro l  -  ' l  

0  |  F igure
T r i m C o n t r o l  -  0  )  ^ 1 2

Ensure  tha t  the  Dr ive  Un i t  ou tpu t  sha f t  i s  f ree  to  ro ta te .  Swi tch
' O N '  

t h e  D r i v e  U n i t  a n d  C o n t r o l  U n i t  l s o l a t o r  s w i t c h e s .  S w i t c h ' O N '
the  Automat ic  P i lo t  a t  the  Cont ro l  Un i t .

T h e  D r i v e  U n i t  o u t p u t  s h a f t  s h o u l d  n o w  r u n  t o  i t s ' n e u t r a l '  p o s i t i o n .

Us ing  the  Tr im Cont ro l ,  check  the  d i rec t ion  o f  rc ta t ion ,  re tu rn  to  0 .
l v la rk  the  ou tpu t  sha f t  so  tha t  i t  can  be  re tu rned to  th is  pos i t ion  i f
inadver ten t ly  ro ta ted .  l t  i s  v i ta l  tha t  the  cont ro ls  be  se t  exac t ly  as
s ta ted  in  2  above.

S w i t c h  
' O F F ' t h e  p i l o t  a t  t h e  C o n t r o l  U n i t  a n d  s w i t c h ' O F F ' b o t h

lso la to r  Swi tches .  Lock  the  rudder  exac t ly  a t  amidsh ips .  Connect  up
t h e  r o l l e r  c h a i n  t o  t h e  D r i v e  U n i t  p i n i o n ,  w i t h  s h a f t  i n  i t s ' n e u t r a l '
pos i t ion ,  and the  s teer ing  gear  sprocket  d r ive .

Bo l t  the  Dr ive  Un i t  hard  down so  tha t  the  cha in  tens ion  is  s im i la r  to
tha t  in  a  new b icyc le  cha in .  Manua l ly  check  opera t ion  o f  the  l im i t
switches. See Section 4.3

Free the steering gear and then close the lsolator switches and
Cont ro l  Un i t  sw i tch .  The e lec t ro -magnet ic  c lu tch  shou ld  then engage
and lock  the  p i lo t  and s teer ing  gear  in  the  amidsh ips  pos i t ion .  Move
the  Tr im Cont ro l  and Check  tha t  the  rudder  moves accord ing ly .

S w i t c h  
' O F F '  

t h e  p i l o t  a t  t h e  C o n t r o l  U n i t .

Now connect the trai l ing cable from the Compass into the 6 way
terminal block as shown in Figure 5. l t  should be noted that these
leads are terminated in crimped connectors for direct insert ion into
the 6 pin connector box. l t  is NOT recommended that this length
of cable be shortened.

9

I

t
1 6

1 0 .
t
I
I
I
I

Check that the craft is in a berth not subject to magnetic interfererrce,
e.g., is not alongside a steel hul led vessel, steel pontoon, etc.,  and set
the  Course  Set te r  on  the  Cont ro l  Un i t  to  sh ip 's  head magnet ic .  Set
the  Rudder  Cont ro l  to  10  and Tr im Cont ro l  to  0 .  l f  the  dr ive  un i t
moves the  rudder ,  s lew the  Compass Un i t  un t i l the  dr ive  un i t  re tu rns
the  rudder  to  i t s  amidsh ip  pos i t ion .  Bo l t  the  Compass Un i t  hard  down.

FIG.12 CONTBOL PANEL SETTINGS FOR INSTALLATIONI ALIGNMENT

4 ,2  TO CHECK INSTALLATION OF 'CRASH 'SWITCH
1. Reconnect  the Bat terv.

2.  Swi tch  
'ON'  

bo th  l so la to r  Swi tches .

P u t  t h e  O F F / O N  s w i t c h  o n  C o n t r o l  U n i t  t o ' O N ' a n d  c h e c k  t h e
Automat ic  P i lo t  fo r  normal  opera t ion ,  th is  may be  done by  opera t ing
the  Tr im Cont ro l  a l te rna te ly  Por t  and Starboard .

Operate the 
'Crash' 

Switch oush button.

5 Check tha t  the  Automat ic  P i lo t  i s  inopera t ive  by  mov ing  the  Tr im
Control to Port and Starboard.

Put  OFF/ON swi tch  on  the  Cont ro l  Un i t  to  OFF,  by  now swi tch ing
'ON'a t  

the  Cont ro l  Un i t ,  normal  p i lo t  opera t ion  w i l l  be  res tored .
1 7
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4 . 3 R E S E T T I N G  T H E  L I M I T  S W I T C H E S  ( S v s t e m s  N O T  f i t t e d  w i t h  R u d d e r

Feedback  Un i t )  .
In  some ins ta l la t ions  and where  reverse  ro ta t ion  o f  the  Dr ive  Un i t  ou tpu t
shaft is required the Limit Switches may have to be reset.

Th is  shou ld  be  car r ied  ou t  as  fo l lows:
1  .  Pu t  the  Cont ro l  Un i t  and lso la to r  Swi tches  to  

'OFF ' .

6

Removethe L imi tSwi tch  cover  p la te  f rom the  s ide  o f  the  Dr ive  Un i t .
Th is  w i l l  expose the  two l im i t  sw i tches  and the i r  respec t ive  opera t ing
cams.

Manua l ly  opera te  the  s teer ing  gear  un t i l  the  rudder  comes on to  i t s
phys ica l  s top ,  i t  w i l l  be  no t iced  tha t  as  the  s teer ing  gear  i s  opera ted
one o f  the  cams moves towards  i t s  resoec t ive  l im i t  sw i tch .

Manua l ly  tu rn  the  s teer ing  gear  in  the  oppos i te  d i rec t ion  un t i l  the
rudder  i s  c lear  o f  i t s  phys ica l  s top  ( the  pos i t ion  in  wh ich  the  L imi t
Swi tch  is  requ i red  to  opera te)  rese t  the  cam determined in  3 ,  so  tha t
i t  opera tes  the  L imi t  Swi tch .  The cams are  secured in  p lace  by  a  6
BA socket set screw.

Repeat  3  and 4  w i th  the  rudder  on  i t s  cppos i te  phys ica l  s top .

Manua l ly  opera t ing  the  s teer ing  gear ,  check  by  observa t ion ,  tha t  when
the  rudder  i s  app l ied  the  L imi t  Swi tches  opera te  be fore  the  rudder
s toos  are  reached in  e i ther  d i rec t ion .

ADJUSTING THE COMPASS.  Prov ided the  compass  has  been ins ta l led  in  a
pos i t ion  f ree  f rom d is tu rbance to  the  ear th 's  magnet ic  f ie ld  and t r im
cor rec t ly  ad jus ted ,  the  course  se t  and tha t  ac tua l l y  s teered  w i l l  be  in  c lose
agreemenr .

l f  there are'dif ferences of more than very few degrees i t  is l ikely that the
compass  un i t  i s  sub jec t  to  dev ia t ion  er ro rs  and i t  w i l l  requ i re  cor rec t ing  by
a  qua l i f ied  compass  ad ius ter .  The fo l low ing  methods  enab le  compass
headings to be obtained so that these corrections may be effected. Both
take  advantage o f  the  fac t  tha t ,  when the  p i lo t  Dr ive  Un i t  i s  in  i t s  "neut ra l "

posit ion, the course setter is effect ively a compass repeater.

4.5 METHOD A usins the COMPASS ADJUSTING AID (CAA)
1.  Remove the top cover  of  the Motor  Uni t .

Remove both  25  amp.  (15  amp)  fuses .  Th is  w i l l  render  Dr ive  Un i t
and clutch inoperative when the control unit  is switched on, and
thus  permi t  manua l  s teer ing .

Remove the Violet,  green, brown, yel low, red and blue ieads colour
f o r  c o l o t r r ,  i n t o  t h e  t e r m i n a l s  1 0 , 1 2 , 1 3 , 1 4 , 1 5 ,  a n d  1 6  o n  t h e  g l a n d
s ide  o f  the  te rmina l  b lock  (see F ig .8 )  bu t  do  no t  d is tu rb  the  g lands .

Connect the exposed green, brown, yei low, red and blue leads,
co lour  fo r  co lour ,  in to  the  te rmina l  b lock  o f  the  CAA.  The f l y ing
ordnge lead on  the  CAAshou ld  be  connected  in to  te rmina l  10  on  the
Dr ive  Un i t  te rmina l  b lock .  l t  i s  recommended tha t  the  bare  end o f
the disconnected orange lead (see 3 above) be covered with adhesive
tape un t i l  the  p i lo t  w i r ing  is  reconnected  normal ly .

Set  the  Swi tch  on  CAA to  p i lo t  vo l tage.  Set  Sens i t i v i t y  and Rudder
Cont ro l  fu l l y  c lockwise .  Set  Tr im to  "zero"  .

Bring the craft to the desired heading and adjust the Course Setter to
th is  head ing .

Swi tch  on  a t  the  Cont ro l  Un i t  and a l low a  few seconds fo r  the

svstem to sett le. Re-adjust the Course Setter as indicated by the CAA
lights - increase reading with the green lrght and vice versa. When
both l ights go out the system is balanced and the Course Setter then
reads within ' t  ' / :o, of Compass Unit heading.

METHOD B. This is somewhat less accurate and calm water and steady

wind condit ions are necessary. Nevertheless i t  is adequate and useful when
no CAA is  ava i lab le .  No d is tu rbance to  any  w i r ing  is  requ i red .  Compass
ad,lustment is carr ied out underway with the pi lot switched on.

The craft is brought on to the required headings with the course Setter and
for each heading Trim is re-adjusted (see "Operation" section). l f  this
ad jus tment  i s  made w i th  care  and cond i t ions  are  s teady  the  CourseSet te r
read ing  w i l l  p rov ide  a  c lose  ind ica t ion  o f  compass  head ing .

Using normal compass adjustmerrt technigues compensating magnets
should be placed and, i f  necessary, the Compass Unit slewed to minimise
differences between course set and magnetic course steered. Residual
dif ferences should be tabulated in the form of a Deviat ion Table.
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SECTION 5 .  FUSE AND RELAY REPLACEMENT.

5 .1  FUSES.  s i tua ted  under  the  top  cover  o f  the  Dr ive  Un i t  and f rom (see F ig .  13 . )
the  16  way te rmina l  b lock  are :

1 -- 5 amo BS 646
"l - 2 amp BS 646
? -  2 5  a m p  ( 1 2  v o l t  i n s t a l l a t i o n )

o r
?  -  15 ; , : , ,np  124 vo l t  i r . rs ta l la t ion)

S i tua ted  in  l so ia to r  Swi tchbox

2 - lt/z amp
2 25 anrp  ( i2  vo l t  ins ta l la t io r - r )

o r
2  -  15  an tp  (24  vo l t  ins ta l la t ion)

Bef t . ' re  rep lac i i ' r c r  f r i ses  - -  Swi tch  Dr i , , ,e  Un i t  and Cont ro l  Un i t  l so la to r
gy"y irc hcs to O F F .

5 . 2  P A N E L  I L L U M I N A T I O N .  T h e s e  m i d g e t  l a r n p s  p u s h  f  i t  i n t o  t h e  s l o t t e d
caps  w i r i c l r  sc rew in to  the  Cont ro l  Un i t  Pane l .  They  are :  Thorn  Bend ix
' A t l a s ' r . , / p r )  

1 . 1 0 0 4  ( 2 8  V o l t  r a t i n g  f o r  2 4  v o l r  i n s t a l l a t i o n s , l 4 V o l t  r a t i n g
for '111 vc l1  ins i " ! la t ions)  When rep lac ing  pane l  lamps care  shou l r l  be  taken
to  avo i r : l  c is to r t ing  or  o ther \ r ' i se  danrag ing  the  rubber  sea ls .

5 . 3  R E P L A C E i v i E N T  O F  R E L A Y S .  i P o t t e r  a n d  B r u m f i e l d  T y p e  P 8 5 l l Y ) .  l t
i s  impor t ; : i r t  tha t  i l i e  Dr ive  Un i t  and Cont ro l  Un i t  l so la to rs  a re  swi tched
OFF,  o r  a ! le rna t ive iy  the  bar te rv  connect ions  are  d isconnected .  Access  to
the  Re lays  may be  ga ined by  remov ing  the  top  cover  f ro rn  the  Dr ive  Un i t .
See F iq r i re  13 .  The re lay ;  a re  each secu i 'ed  to  the  base p la te  by  means o f
2  -  4BA screws and washers .  The re lav  connect ion : ;  a re  made to  a  te rmina l
h lock  loca ted  ber rea th  the  fuse  a i rd  supFress ion  pane l .  The la t te r  he l t i  by
?-  -2  BA nutsandrnvashersar rd  1  -6  BA scre , , ,v  r . r r r r l  , r , ' asher  in  the  pos i t io r rs
showr l  in  F igure  13 ,  and remova l  w i l l  a l lo rv  the  { l ; se  bo . r rd  to  be  h i r rged
as ide  cn  i t s  w i r i r rg  in  a  d i rec t ion  towards  t t r *  iC  way connector  b loc l< .
Nt : te  the  pos i t ion  o f  the  w i r ing  where  i t  emerges  f ro rn  beneath  the  re lay
i rase .  D isconnect  the  re la rys  and remove,  tak ing  care  no t  to  s t ra in  the  smal l
lea f  spr i r igs  in  the  connector  b lock  when d isconnect ing .

J 'he  new re lays  s l . rou ld  be  screwed in to  pos i t ion  w i th  the  w i r ing  in  the
pos i t ion  no ted  fo r  the  or ig ina ls ,  and care  shr :u ld  be  taken tha t  a l i  w i res
are free to move and rrot trapped. Ensure that the loop of insulated wire
connected to the armature of the relav is clear of obstruction and free to
move.  Connect  the  re lays  to  the  te rmina l  b lock  as  shown in  F igure  13
co i l ing  excess  w i re  neat ly ,  and re f i t  the  fuse  board .  Dur ing  the  la t te r  oper -
at ion i t  is especial ly important to ensure that the wir ing connections beneath
the fuse board are not trapped between i t  and the terminal block, to avoid
possible puncture of the insulat ions by the terminal pins in the board.

\-
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5.4.  ROUTINE MAINTENANCE

The Rudder Feedback Unit (if f i tted) should be inspe.-. i+{!u i i.! j

Regularly lubricate the roiler chain drive betwecn the Dr-ive Lrnit andsteering gear.
onceaseasoncheckthe oir rever in the Drive Unit gear'c,:< br, r;rar!.. i irg r:acr.ron the oil level screw plug. situated on the en<J of the g,.:1,1,,:.r. i l ; i  ir, i i ,;*seep from the gearbox. rf not. top up with castror 'ivlagna 

rirr.*gh ihef i l l ing p lug,  which is  adjacent  to the ear th connect ior . r ,  the, , i ie  of  theDrive Unit gearbox.

4.

6

intervais to ensure that loose gear is not l ikely to foui t l_:e ir,;kagi: ry,,,*,,.The ball and socket joints should be greased occasicnall.,. nsld lir;6,ir_,gfastenings checked.
To clean the contror Unit paner wash with det€!.gent and rinsev,rrtrr fresh
water. Dry off with a soft cloth.
Relay contacts. These shourd not be touched urrress svmptoms indica*ng
dirty contacts occur- A typicar symptom wourcJ fre the cessar'ion oi ogr*,u"tion of the pilot, with the rudder at a fixed angle. This rnay ternL)orffriiy h€rgmedied by switching the autopirot oFF and tiren oN .gri",-b"i; i" 'r"rrv,
should be cleaned at the first subsequent opportunity.
To clean the Relays:
It is important that before any service operations are carried out, that lheDrive Unit be isorated from the battery by opening both rsorator switches,or alternately disconnecting the battery connections. Access to the Reiar,ismay be gained by removing the top cover from the drive unit.
The contacts shourd be creaned using preferabry a sorvent creaner fruid suchasArklone, Inhibisor or spraycrene, but in the absence of any of these,-anygood domestic dry cleaning fruid shourd suffice. The creaner shourd beworked between the contacts using a piece of smooth surfaced card such aspostcard, until alr traces of bracking are removed. The rerays may bemanually operated to facil i tate this and the subsequent greasing operations.Repeat the operation for both pairs of contacts and allow time for theexcess solvent to evaporate. on no account shourd any abrasive or f ire everbe used on the contacts.
The contacts shourd then be treated with a protective coat of Electrorube
2G grease. This may be apptied by riqhtry coating the end ot a teetei gaugu
or similar tool with the grease and wiping between each pair of contacts inturn, recoating the feeler gauge as necessary.
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9 . 1

9.2

sEcTloN 9

OPE RATING INSTRUCTIONS
Switch ON the lsolator Switch (or Switches).
The autopilot is now available for immediate us€.

TO STEER BY AUTOMATIC PILOT
Set: The Course Setter to the Course to be steered.

Trim Control to 0.
Rudder Control to 5.
Sensitivity Control to its Mid position (12 o'clock).
Ensure that the steering gear is free.

Put the ONiOF F switch on the Control Unit to ON. The drive unit magnetic
clutch wil l now engage and the craft wil l be steered by the automatic pilot
to the course set.

9.3 ADJUSTING THE CONTROLS FOR OPTIMUM PERFORMANCE

R U D D E R  C O N T R O L
Adjust the Rudder Control at the lowest sett ing which gives, ihe
most satisfactory steering. l f  the control is set too high, excessive
rudder is appl ied the craft wi l l  oversteer and weave about thtt  rEi
course. With too low a sett ing, rudder appl ied may be insuff ici i :r ' , i  tu
bring the craft onto the set course.

T R I M  C O N T R O L
This appl ies rudder irrespective of the posit ion of the Course Settei
and Rudder  Cont ro l .
To  se t  the  Tr im Cont ro l :
Check  tha t  the  Tr im Cont ro l  i s  a t  0 .
Set the Rudder Control to 10 or highest sett ing which gives a
reasonably steady course. note the mean course actual ly steered.
Then set the Rudder Control to i .  l f  t l re mean course steered alters -
adjust Trim Control to regain course. Reset the Rudder Control to 5.
Theamount  o f  T r im se t t ing  requ i red  is  l i ke ly  to  vary  w i th  a l te ra t ions
in speed and/or relat ive wind speed and direct ion.

S E N S I T I V I T Y
Adjust the Sensit ivi ty Sett ing to reduce yawing. With a low sett ing
the craft may yaw to some degree but battery consumption wil l  be
reduced.

9 .4  TO ALTER COURSE.
Reset the Course Setter to new course to be steered. l t  is not necess€ry to
switch off the pi lot when altering course. ( l t  should be noted that for a
course  a l te ra t ion  o f  more  than 180o,  the  au top i lo t  w i l l  app ly  rudder  to
turn in the most direct direct ion towards the narv course).
Reassess Trim Sett ing.
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9.5 TO STEER BY REMOTE STEERING CONTROL { IF  F ITTED} .
Depress the switch on the Remote Steering Control Handle and maintain-
ing the pres$ire, turn the Control Knob for the required amount of
rudder. Al l  controls except Trim on the Control Unit are inoperative
while the Remote Steering Control Switch is depressed.
When the R.S.C. switch is released, the craft wi l l  regain the course set on
the  cont ro l  un i t .  l f  a  

'Ho ld  
On '  s ru i tch  is  f i t ted  the  R.S.C. ,  i s  opera t ive

whenever this switch is in the ON posit ion.

O P E R A T I N G  T H E  C R A S H  S W I T C H  ( I F  F I T T E D I .
Push the  Crash Swi tch  Push But ton .  Th is  w i l l  sw i tch  OFF the  Autop i lo t
and disengage the drive unit from the steering gear. To reset and steer by
autop i lo t ,  sw i tch  OFF a t  the  Cont ro l  Un i t .  Then swi tch  ON a t  the  Cont ro l
Un i t  and the  c ra f t  w i l l  then  rega in  the  course  se t .

O P E R A T I N G  T H E  W I N D  V A N E  S T E E R I N G  U N I T  ( I F  F I T T E D ) .

1 .  Swi tch ing  f rom Compass to  Wind.
Note  the  ang le  on  the  bow o f  Re la t i ve  Wind tha t  the  c ra f t  i s  re -
qu i red  to  s teer .  Put  the  Tr im Cont ro l  to  0 .  Set  the  Swi tch  Un i t  to
Wind and immedia te ly  se t  the  course  se t te r  to  the  ang le  on  the  bow
of  the  Re la t i ve  Wind.  (See F igure  26)  .
The Sensit ivi ty Sett ing should be left  set to the sett ing determined
for  the  preva i l ing  cond i t ions  as  in  9 .3 .4 .
The De lay  se t t ing  shou ld  be  ad jus ted  to  damp f luc tua t ions  o f  the
Wind Vane due to  smal l  changes in  w ind  d i rec t ion ,  bear ing  in  mind
tha t  the  h igher  the  de lay  se t t ing  (c lockwise)  the  more  ba t te ry  con-
sumpt ion  is  reduced.  No change in  Rudder  se t t ing  shou ld  be
necessary.

2 .  Swi tch ing  f rom Wind to  Compass.
Note  the  Compass course  requ i red  to  s teer .  Set  the  Swi tch  Un i t  to
Compass and immedia te ly  se t  the  Course  Set te r  fo r  the  course
reou i red .
Read jus t  the  Cont ro l  Set t ings  as  in  9 .3 .

9.6

o 7
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OVERSEAS DISTRIBUTION & SERVICE

BELGIUM,  HOLLAND,
LUXEMBOURG

FRANCE-ATLANTIC
& CHANNEL COAST

FRANCE_SOUTH
& MONACO

WEST GERMANY

SPAIN, BALEARICS &
CANARY ISLES

MALTA

NORWAY

SWEDEN

DENMARK

FINLAND

AUSTRALIA

REPUBLIC OF
SOUTH AFRICA

CHANNEL ISLANDS
(EXCEPT JERSEY}

GREECE

GIBRALTAR

Observator Watersport, Paradiislaan 141A, Rottordarn
Hofland. Tef : O1O11 15 20 Telex:. 22475.

S.E.l.M.l., 32 Ouei De La Douane. Port Do Commercr,
29 20O Brest Tel: 80 08 97 Telel<: 74531

Marine Services M6diterran6ens S.A,R.L.
8 Bis Boulward D'Aguillon, 06 6fi) Antibes, France
Tel: (93) 3423a7lAA felext 47729.

H,U. Pi l lekamp, Tei l feld 1-3, 2 Hamburg 11.
Tel: Hamburg g1l-36 75 35 & 36 76 13.

rrALy&yucosLAvrASSiTf ,ii',,*l'il3,i1?i,"rinl.ftt"d?t6:3r11

Navymaq, Av, del Generalisimo 87, Madrid 16.
fe/: 279 74 10, 27O 29 07. Tetex: 22524 lmw E.

Camper & Nicholson (Maltal Ltd,.
49 Royal Court. Abate Rigourd St.
Ta'xbiex Yachtquay. Tel: 35€|i19. 35840, 37450

Reidar A. Berg, Hegdetraug*eien 22, Odo 1
Tel: 46 57 64 - 60 59 54 Telex: 16906

A.B. Herman Gotthardt, Fack. $20O 40 Malrno 8,
Sweden Telex: 17429.

Blankensteiners EFTF S/A, 48 Esplanaden,
DR-1263, Copenhagen. K. Tel: 01-11 28 15.
Telex: 19038 Storos DK.

Sif taf a Y&hts, Tierankatu A, 2O52O, Turku 52.
Tel 921-371777 Telex: 62330 Venes SF.

Lobaschar's Electric Motors, 131 Gipp's St,
Collingwood, 3066. Victoria Tel: 4l'7166

Southern Ocean Marine Services lPty.) Ltd.,
P.O. 8ox 80, Maydon Wharf, Natal, and at
803 Msritime House, Esplanade, Durban.
T e l : 6 7 8 7 1

Channel lsland Boat Services, North E:planado,
St. Petor Port, Guernsey. Tel: 23228'

Intornational Yachting Inc', Athsns Toranr A,
Athens 6tO. Telt 7i7.@,52 & 777'163.
Telex: 214303 Mark GR.

K.U.R. Co. Ltd., 10 Carrera's Passage, --
Gibraltar. Tel: '7 1839 Telex: GK 259.

NECO MARINE LIMITED

Welton Road, Eastern Ro!d, Cqhan, Hentr' P()6^-lSiZ',

England. Tct: Ccham (O7O18l 70988 Tda: 86149'
(Rcgbt.r.d Offhel. Rcg. No. lffi.2141 Engfmd.
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4  Pos i t i ons

DRIVE UN ITS 17 DR8 & 35 DR8

CARBON BRUSH
2  Pos i t i ons

RESISfOfrS -  used ' ;n
32 vol t  uni t  only .  Located

in recess on unders ide
o f  cas t i ng  be low  te rmrna l

b lock@

BRUSH ASSEMBLY-
E lec t romagne t i c  c l u t ch

5  Pos i t i ons

O.'@ reroBACK ASsEMBLv

lft

GEARBOX
CASTING

3 8 1



RELAY A NruD'B' CONNECTIONS
UNITOR RELAY BOX TERMINAL

> '

TO DRIVE
BLOCK

Tls1040
-- ' l

,SOLDER TAG F L A N G E D  I N S U L A T I N G
I N S U L A T I N G  B U S H  O R

BUSHES FLAT INSULATING
WASHER

FLAT WASH ER
R E T A I N I N G

NUT

SHAKEPROOF
WASHER

B.zV or  16V
ZEN ER DIODE
MOU NTING
ASS EM B LY

Z E N E R
D I O D E M I C A

WASHER

TYPE PRD 60282 RELAYS showing
separat ion by removal of relay screws A
for access to relay bracket screws'B'

A
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PARTS LIST

C l u t c h  A s s y  1 2 V
C lu t ch  Assy  24V

Bea r i n l 'RLS  !  .

B e a r i n g  R L S  4 4

F ina l  Sha f t

O i 1  S e a l  0 8 0

O i l  S e a l  0 1 0

C i r c l i p

G e a r ,  W o r m  S t a r t
Gea r ,  Wor rn  S ta r t

Ftg  I DRIVE SHAFT ASSEMBLY

A
V

E
g

d

\ -p

MECTIANICAL  DRM UNIT '  ( c xp lodcd  v i ew)
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