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INTRODUCT ION
AUTOMATIC Pl  LOT. Steer ing on occurote course col ls  for  o h igh degree of  seomonship,
o t i r ing iob thot  regui res constont  o ler tness to detect  smol l  chonges of  composs heoding,
thentheimmediotecorrectomountof  rudder hos fo be oppl ied to Ùr ing the crof r  on 

"orÀ"w ithout over or understeer . Th is f unction con be performed outomot ico I ly providing certoi n
con t ro l f unc f i onso redes ignedondbu i l t i n to theAu tomo t i c  P i l o t ,  t hese  func t i ons ,  becouse
of  s impl ic i tyondcost ,  ore monuol ly  od[usted to sui t  the type of  crof t ,  speed,  wind,  seos
ond other  foctors.  However,  the Automot ic  Pi lo t  thot  you ore obout  to insto l l  wi th fhe
help of  these inst ruct ions hos been designed for  you to insto l  l ,  wi thout  prev ious exper ience,
understond ond g ive you bet ter  boot ing.

DRf VE UNITS. Arongeof  dr ive uni ts  ore ovoi loble so thot  you may choose the opt imum
for your boot with regord to power output ond economy.

FUEL  SAVING

With todoys high fuel costs it is more importont thon ever thot the course steered is os
short  ond thereforeos st ro ight  os possib le.  Only wi th o consistent ly  occurote Auto Pi  lo t
con the opf imum in fuel  economy be ochieved.

SUITABIL ITY

Mechonicol ly  s teered vessels of  up to 70 feet  overol l  length con be occommodoted wi th
Seopi  lo t  ronge o l though due to mechonicol  l i fe  considerot ions,  we would not  recommend
thot  mechonicol ly  s teered work boots in  excess of  40 feet  overol l  ore sui loble for  th is
model  of  Auto Pi lo t .

Hydroul ico l lysteeredvesselsof  o lmostony length con be cotered for  by the use of  o spool
volve system. Forsmol lerhydroul ic  insto l lo t ions,  the MD3 dr ive uni t  wi th i ts  revers ib le
pump provides odequote steering power.

BATTERY CONSUMPTION

The quest ion of  bot tery consumpt ion hos been corefu l ly  considered.  On on overoge l2
vol t  system the consumpt ion is  opproximotely  2 ompere hour.  l t  con be less by corefu l
ot tent ion to soi l  t r im ond for  Those crof t  thot  so i l  themselves.  A 65 ompere hour bot tery
would bedischorged by 20omperesfor  l0hours non-stop soi l ing.  To re-chorge,  the motor
would hove to be run for  oround 2 hours,  chorging ot  l5  omperes.  When motor ing or  motor
soi l ing,  fhe current  requi red in  re lot ion to the normol  chorging rote of  the dynomo or
o l ternotor  is  very smol l  ond does not  of fect  the other  requi rements of  the dut ies of  the
bot fery for  the vessel .

Our Auto Pi  lo t  is  designed for  owner insto l lo t ion:  the equipment  requi res no mointenonce
oport f rombeing keptc leonof  so l t  woter  corros ion by c leoning wi th f resh wqter  ot  regulor
i n te rvo l s "  Wehopew i th th i smonuo l ,  youw i l l  be  ob le  t o  f i t  t he  un i t s  w i t hou t  d i f f i cu l t y .
Once f i t ted,  we know you wi l l  be del ighted wi th the per formonce qnd wonder how you
ever monoged wi thout  your  Mote Auto Pi lo t .
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D E S C R I P T I O N  O F  U N I T S

S C U I I  C O N T R O L  U N I T  -  A t t r o c t i v e l y  s t y l e d  o n d  d e s i g n e d  f o r  e o s e  3 :  o c e ' : '  . ' ,  . ' . . ' i d e s  t h e

fo l low ing  cont ro ls :  Yow,  Rudder ,  T r im ond Le f t /R igh i  Cour :e  c^ .nJ :  :  r rporo les

Por t  ond Storboord  l igh ts ,  to  v isuo l l y  ind ico te  P i lo t  opero t ion ,  cnc j  i .e rc ' :  l : . : ro l  con-

n e c t o r .  T h e C o n t r o l  U n i t i s s u p p l i e d w i t h o u n i v e r s o l  t i l t  b r o c k e t  f o r  c h c r T ' : c  : ,  c u l k h e o d

or  overheod mount ing  or  o l te rno t ive ly  con be  f lush  mounted.

A 6 0  B I N N A C L E  U N I T  -  T h i s  p r e c i s i o n ,  f u l l y  g i m b o l l e d  i n s t r u m e n t  i n c o r p o r o t e s  c  p o t e n t e d

po loro idsens ing  sys tem wh ich  w i l l  de tec t  thes l igh tes t  dev io t ion  f rom the  des i red  course .

I t  feo tures  ou tomot ic  o l ignment  w i th  the  sh ip 's  heod fo r  course  se t i ing  w i th  Cont ro l  Un i t

sw i tched to  S tondby ond 3600 course  memory .  To  opero te  Seop i lo t ,  s teer  the  boo i  on to

the  des i red  course  ond then swi tch  f rom Stondby to  Duty .  Ad[us iob le  bu i l t - in  mognet ic

compensot ionondweotherproo fcons t ruc t ionpermi fs  the  B innoc le  Un i t  to  be  mounted ony-

where  owoy f rom loco l  in te r fe rence.

S D U I  D R I V E U N I T  -  1 2 o r 2 4 v o l t s u i t o b l e f o r v e s s e l s o f  u p t o 4 5  f e e t  ( 1 5  m )  L O A  w i t h m e c h o n i c o l

steering systems .
I t p r o v i d e s 2 0  l b s . f t .  o u t p u t t o r q u e o t 2 0  r . p . m . ,  c o n b e c o n n e c t e d  v i o  e i t h e r  s p r o c k e t  o n d

cho inor  rock  ond p in ion  to  the  sh ip 's  s teer ing  sys tem,  ond feo tures  on  ou tomot ic  e lec t r i c

du tch  ooero ted  f rom the  Cont ro l  Un i t .

SDU2 DRIVE UNIT -  l2or24vo l tsu i fob le fo rvesse ls  up to  70  fee t  LOA wi th  mechon ico l  s teer ing

sys tems.  l t  p rov ides  35  lbs . f t .  o t  20  r .p . f f i . ,  con  be  connected  v io  e i ther  sprocket  ond

cho inor  rock  ond p in ion  to  the  sh ip 's  s teer ing  sys tem,  ond feo tures  on  ou tomot ic  e lec t r i c

c lu tch  opero ted  f rom the  Cont ro l  Un i r .

MD3 DRIVE UNIT -  12  or  24  vo l t  su i tob le  fo r  vesse ls  hov ing  hond hydrou l i c  s teer ing  sys tems

w i t h  s t e e r i n g  c y l i n d e r  c o p o c i t i e s  u p  t o  l 8  c u . i n s ,  ( 3 0 0  c u . c m s )  .  P r o v i s i o n  i s  m o d e f o r

o l te ro l ion  o f  the  pump outpu t  by  se lec i ion  o f  pump pu l ley  to  su i t  the  cub ic  copoc i ty  o f

thepor t i cu lo rs teer ing  rom.  The MD3 must  be  used in  con iunc i ion  w i th  the  MF Feedbock

U n i t .

M F FEEDBACK UNIT -  Used in  con iunc t ion  w i th  the  MD3 Dr ive  Un i t ,  i t  p rov ides  the  s igno l
s e n s i n g e l e c t r o n i c s w i t h r u d d e r p o s i t i o n i n f o r m o t i o n .  l t i s c o n n e c t e d d i r e c t l y t o  t h e  r u d d e r .

RACK DRIVE -  Enob les  the  Dr ive  Un i t  to  be  connected  d i rec t l y  to  the  rudder ,  t i  l l e r  bor  o r
quodront .

REMOTE STATION CONTROL -  Mounted  neor  to  the  vesse l ' s  second s teer ing  pos i t ion ,
e .g .  f l y ing  br idge,  th is  un i t  enob les  the  he lmsmon to  moke course  o l te ro t ions  by  de-
press ing  the  Le fy 'R igh t  sw i tch  or  to  s teer  the  vesse l  monuo l ly ,  by  depress ing  the  On/Of f
to  Of f  .  Au to-P i  lo t  s teer ing  is  re -es tob l i shed by  depress ing  the  On/Of f  sw i tch  to  On,  o
lomp ind ico tes  when the  Auto-P i lo t  i s  engoged.  Connected  to  the  Cont ro l  Un i t  v io  the
R S R B .

REMOTE STATION RELAY BOX -  Used in  con iunc t ion  w i th  the  Remote  Sto t ion  Cont ro l ,
in te r -un i t  cob les  ore  re rou ted  th rough th is  un i t ,  os  shown on poge 7 .  l t  moy be  mounted
out  o f  s igh t  in  ony  conven ien t  pos i t ion .

REMOTE CONTROL UNIT -  A  hond-he ld  Un i t  tho t  p rov ides  the  he lmsmon w iTh o  power

s t e e r i n g f o c i l i t y  w h e n s w i t c h e d t o M o n u o l  .  S w i t c h i n g b o c k t o A u t o ,  t h e v e s s e l  w i l l  r e s u m e
i ts  o r ig ino l  se t  course .  The Un i t  p lugs  in to  the  f ron t  pone l  o f  the  Con i ro l  Un i t .

RSC

RSRB

S H R



C c n n e c t  c o l o u r  t o  c o l o u r

Connec l  co lour  io  co lour

S e l e c t  v o l t o g e

S e l e c r  f u s e s  ( s e e  p o s e  l 2 )

5 t o n d o r d  l e n s t l r  3 . e  ( 1  0  f r )

E l e c t r o n i c s  l 2  M o r o r
Supply 24 Suppty

t2 frhick)
V o l  r  D C

Brown +Ve
B l u e  - V eSDU I 6uowx)
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Srondord lensth 4m (12 f t)

Select fuses (sec poge 12)

MD3
POWER UNIT

t l e c t r o n i c s  1 2  M o t o r
Supply 24 Supply

32 (fhick)

V o t t s  D C

Brown +Ve
B l u e  - V eMF

FEEDBACK



INTERCONNECTION DIAGRAM RSC & RSRÛ

sl - rowlNG ALSO CONNECTIONS TO SPOOL VALVES

(FOR OThER DRIVE UNITS 5EE OTi ]ER PAGES)

Stondord lensrh é.5m (20 f t)

Connec i  cô lour  to  co lour

Reverse  connec l io^s  when u ;ng

reloys to switch solenoids

I

Connect  co lour  to  co lour

Se lec t  vo l loge except  os  be low

|  
- - - - l

r l

iSC i-
l 1 -

L - - - - . t

I
I
I
I
I
I

S C  r e q u i r e d  o n l y  w i t h  R S C .

RSRB combino t ions  on  supp ly

v o l t o g e s  o t h e r  t h o n  l 2 v .  S e r

v o l t o g e  s e l e c t o r  l o  l 2 v .

Select fuses (see poge I  2)

Note

ore  used fo r  sw i tch ing  spoo l  d

E l e c t r o n i c s  I  2
Supply 24

32

B r u e  - , / e

S u p p l y

;odes  must  be  reversed when re loys

MF
FEEDBACK

U5
SPOOL VALVE

SHOWN

REMOTE
STATION
RELAY BOX

RSRB

I
I
I
I

5uppressor diodes
I

must be f i t ted os

shown ^. I



A 6 0  I I  B I N N A C L E  I N S T A L L A T I O N

Todec ideon  the  l oco t i on  o f  t he  B innoc le  Un i t ,  due  occoun t  mus t  be  token  o f  t he  mog-
ne t i cso fed i s tonceso f  t heo the rUn i t so f  t heAu toP i  l o t ,  os  de to i l ed  be low .  l t  i s  t he re fo re
IMPERATIVE to  dec ide  on  the  pos i t i ons  o f  o l l t he  o the r  un i t s  be fo re  dec id ing  where  to
p l o c e  t h e  B i n n o c l e

SAFE D ISTANCES TO AVOID INTERFERENCE

UNIT  Con t ro l  Un i t
S tee r i ng  Un i t  -  Mechon i co l
Remote Reloy Box
Remote Stot ion Contro l
S tee r i ng  Un i t  -  Hyd rou l i c
Spool  Volve
Hond Remote Contro l

4  f t .
5  f t .
4  f t .
3  f t .
( f .

4  f t .
N I L

The Binnocle is  o composs ond must  be mounted f ree f rom mognet ic  in ter ference in the
somemonner os o normol  composs thot  would be used for  novigot ion purposes.  l f  th is  is
no tposs ib le ,  opos i t i onmus tbe  found  tho t  i s  "Co r rec tob le "  by  o  Composs  Ad [us te r .  The
most  convenient  woy of  checking the proposed s i t ing of  the Binnocle is  wi th o Hond Beor-
ing Composs.

N OTE: Al rhough the Binnoc le  connot  be observed ond therefore used for  novigot ion,  the
ques t i on i so f t enosked  "Why i s i t necesso ry to  co r rec t  i t ? " .  The  reoson  i s  t ho t  t he  ou to -
mo t i c  s tee r i ng  w i l l  be  odve rse l y  o f f ec ted  i f  t he  l oco i i on  o f  t he  B innoc le  i s  no t  i n  o
mognet ico l ly  f ree p loce.  An error  f rom mognet ic  North of  not  more thon l0oon ony
cou rse  i s  o l l owob le  ond  co r rec i i on  i s  no t  requ i red .  Remember ,  one  co r rec t s  t he  p loce
the  B innoc le  i s  p loced  i n ,  no t  t he  B innoc le .  l t  f o l l ows  tho t  o  hond  beo r i ng  composs
he ld  i n  t he  p loce  where  the  B innoc le  i s  t o  be  moun ted ,  ond  tho t  p loce  co r rec ted  by
obse rv ing  the  hond  beo r i ng  composs ,  i t  w i l l be  co r rec t  f o r  t he  B innoc le .

P rov id ing  the  l oco t i on  o f  t he  B innoc le  i s  mogne t i co l l y  co r rec t  ( see  obove ) ,  i t  con  be
moun ted  o t  ony  conven ien t  p loce ,  i . e .  i n  o  l ocke t ,  cupboo rd ,  bu l kheod ,  even  on  o
most  (somet imes necessory to overcome the in ter ference found on steel  vessels)  .  The
ideo lo loce i s i n  t he  cen t re  l i ne  o f  t he  vesse l  ond  os  neo r  t he  cen t re  o f  movemen t  o f  t he
vesse losposs ib le .  F ree f romv ib ro t i on  ond  w i th in  t he  s tondo rd  cob le  l eng th  o f  l 2  f t .  o f
cob le  supp l i ed  t ho t  hos  to  go  to  t he  Con t ro l  Un i t .  As  t he  Con t ro l  Un i t  w i l l  be  i n  t he
whee lhouse ,  t he  B innoc le  con  usuo l l y  be  conven ien t l y  moun ted  w i th in  t h i s  o reo ,  mos t
l i k e l y  b e l o w  t h e  w h e e l h o u s e  d e c k  l e v e l .

The  B innoc le  mus t  be  moun ted  ve r t i co l l y  by  meons  o f  t he  moun t i ng  b rocke t  w i t h  f ou r
screws or  nuis  ond bol ts  of  3/16"  d iometer .  The brocket  does not  hove to l ine up fore
ond  o f t  becouse  the  B innoc le  i s  ro to tob lew i th in  t he  c l omp  on  the  b rocke i  ond  i t  i s  r o to ted
sothot the lubber l ine is  pointed forword on the fore ond of t  l ine of  the vessel  ond then
c l o m p e d t o s e c u r e .  M o k e s u r e e n o u g h r o o m i s l e f t o b o v e o n d b e l o w t h e B i n n o c l e  t o  e n o b l e
the top ond bottom covers to be removed.



BINNACLE OPERATIONAL CHECK

TheBinnocle,  when connected to the Contro l  Uni t ,  moy reodi ly  be checked for  opero-
t ionol  funct ion os fo l lows:

Remove top Binnocle cover ,  which is  held by 3 screws,  so thot  ihe Binnocle cord con

be observed.  Remove the Binnocle comPoss bowl  profect ion c lomp.

Swi tchtheContro l  Uni tYow knob f rom OFF to ony posi t ion ond Stondby/Duty swi tch to

S tondby .  TheB innoc leco rdw i l l  now  be  d r i ven  by  t he  B innoc le  mo to r  t o  seek  mogne t i c

North.  l tmoybedef lected by o mognet ic  in f luence such os o screwdr iver ,  the some os

o normol  composs.  l f  i t  does not  funct ion correct ly ,  i  .e .  seek North ond reodi ly  def  lect

w i t h  o  mogne t i c  i n f  l uence ,  see  sec t i on  'T roub le  Shoo t i ng  B innoc le ' .

NOTE: Remember lo  remove Binnocle Composs Bowl  protect ing c lomp. See thot  the

clompis le f tonboordsothot  the Binnocle con be removed sofe ly  should i t  be necessory.

B INNACLE SPEED SETTING

Thespeed ot  which the Binnocle rototes when the Lefy 'Right  swi tch of  the Contro l  Uni t

or Remote Stotion Control is depressed with the Auto Pi lot switched to Duty, con be od-

iusted by o preseton the Binnocle Motor  pr in ted c i rcu i t  boord.  Access to th is  preset  is

àchieved by undoing the coble g lond ond three f ix ing screws of  the bot tom cover  ond

wi thdrowing i t  f rom the Binnocle over  the coble.  The posi t ion of  the preset  is  shown

be low .

Thespeedot  which the Binnocle rototes when moking Lef t /Right  course o l terot ions must

not  be foster  thon o comfor toble rote of  lurn for  the vessel  .  l f  i t  is  too fost  the vessel  wi l l

be unoble to keep up wi th the rote of  turn of  the Binnocle ond wi l l  progressively  log

behind,  sothot  when the Lefy 'Right  swi tch is  re leosed,  the vessel  wi l l  cont inue to turn

unt i l  i t  hos mode up the d i f ference.

The correct  set t ing of  the preset  is  best  occompl ished by t r io l  ond error .  F ind o c leor

st retchof  woterwhere the vessel  con be turned ot  normol  speed wi th sofety.  Rotote the

preset fu l ly  c lockwise to g ive the fostes i  Binnocle speed,  operote the Lef t /Right  swi tch

ond releose when the boot hos turned obout 30-40 degrees ond note how for the vessel

overshoots,  rotote the preset  ont i -c lockwise o l i t t le  ond t ry  onother  turn not ing over-

shoo t ,  con t i nue  un t i l  ove rshoo t  i s  occep fob le :  i . e .  l ess  t hon  50 -

The bot tom cover  moy now be re- f i t ted ond the coble g lond f ightened.

Before ref i t t ing the top cover  the Binnocle composs correct ion procedure should be corr ied

ou t  os  de to i l ed  oppos i t e .



BI NNACLE COMPASS CORRECTION

The Binnocle is  dr iven by o smol l  e lect r ic  motor  ond,  when connected to the terminols
in the Confrol Unit, power is to the electronic supply ond the Control Unit switched ro
Stondby, the motror wi l l  drive the Binnocle to mognetic North. lf follows thot normol
comPoss correction procedure con be corried out under these conditions. The Binnocle
hos built inrc it mognefic correction system ond o procedure of correction for deviotion
is recommended qs follows:

Remove the top cover of fhe Binnocle by meons of the two screws which ore underneoth
the rubber seoling bond. Remove the bowl gimbol clomps(these ore thereforshipment) .
Completely remove the clomps by undoing the fwo nufs ond screws thof secure fhem.

CORRECTION FOR 'A 'ERROR. Before correct ion for  deviot ion con be mode,  i t  must
be known thot the Binnqcle lubber l ine is correctly clomped in the fore ond off l ine of
the vessel, so thot when fhe cord is reod off if wi l l  reod correctly. This is best under-
token os follows. The vessel is swung on to the eight cordinol points ond the reoding of
the Binnocle cord noted when ït comes to rest.

EXAMPLE I EXAMPLE 2

Steering
Composs

000
u5
090
1 3 5
180
225
270
3 1 5

Sensing
U n i t

More
+

Sensing
Un i t

More
+

'î' tî'

358
040
082
126
l B 5  5
231 6
274 4
3 1 6  I

l 6

3
6

l0
l 2
3

2
5
I
I

003
05r
100
147
183
220
267
3 r3

;
t 6

8 ) 8

I Less

5
3
2

u l0
l 0

8)4_
3 More

In Exomple I  obove,  the 'Less ' reodings exceeded the tMore 'by g -  on overoge of  l ,
therefore the cord reoding should be increosed by l.

ln  Exomple 2,  rhe 'Moretreodings exceeded the 'Less,by 24,  on overoge of  3,  there-
fore the cord reoding should be decreosed by 3.

Adiusfment to the cord is mode os follows. Switch io Off ot the Control Unit, hold the
comPoss bowl firmly with one hond, toking the bocklosh or slock up one woy from the
motor geors (usuolly obout 2"), slocken the screw in lhe centre of the cord ond rotote
the cord by the required omount, re-tightening fhe screw. Do not ottempt to hold the
Composs Unit by fhe cord, os the sefting moy be disturbed"

t 0



The toble wil l now reod os fol lows:

Exomple I

Sensing
Un i t

More
T

tT' More
+

Exomple 2

Sensing
U n i t

Sfeeri ng
Compqss

360
M5
090
r35
r80
225
270
315

Less

359
041
083
127
186
232
275
317

360
048
097
144
r80
217
2U
310

3
7
9

;

As wi l l  be seen,  fhe 'More 'ond 'Less 'errors ore now equol  .

Steer or swing the vessel io mognetic North ond if on error reods on fhe Binnocle cord,
it is odiusted by rototing the screwdriver slot in the corrector mognet mounting rod (this
is  the rod thot  is  ly ing othwortships, i .e .  the screw s lot  is  to  s torboord ond por t )  .  When
the mognetic rod slot is horizontol , no correction hos token ploce. Rotote the rod in
ei ther  d i rect ion unt i l  the cord reods North.

Steer on mognetic Eost ond odiust the Binnocle cord in the some monner by rototing fhe
corrector  mognet  rod which l ies ïn the fore ond of t  l ine,  i .e .  the screw s lof  is  to  the
bow ond the stern .

Steer  on mognef icSouth (180o),  ony error  shown on the cord should beholved byodiust-
ment of the mognetic corrector rod screw thot is in the othwortships l ine.

Steer on mogneficWest(2700), ony error shown on the cord should be holved by odiust-
ment of the mognetic correcior rod screw thqt is in the fore ond oft l ine (if the holved
errors shown on the composs cord connot be corrected completely, o deviotion toble
should be mode,  but  th is  is  not  usuol ly  necessory;  os stoted before,  we wont  the Binnocle
corrected wi th in l0o ond fh is  is  reodi ly  ochievoble,  except  on steel  boots"

NOTE: No provis ion hos been mode wi th in the Binnocle for  heel ing error  correct ion.
Becouse of  the unrestr ic ted locot ion of  the Binnocle,  o locot ion f ree of  heel ing error
con usuol ly  be found.  Should th is  not  be possib le,  the corrector  mognet  wi l l  hove to be
mounted obove or  below the Binnocle,wi lh  o sui toble brocket  to  o l  lowthe Binnocletop
or lower cover to be removed "

I
4
7
8

8
6
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7
5
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C O N T R O L  U N I T  I N S T A L L A T I O N

The s i t ing  o f  the  Cont ro l  Un i t  shou ld  be  g iven core fu l  cons idero t ion  beor ing  in  mind  the  composs
sofe  d is tonce o f  4  f t .  (os  exp lo ined on  poge 8) .

Thes i teshou ld  be  chosen so  tho t  i t  i s  reod i l y  occess ib le  f rom the  s teer ing  pos i t ion  ond the  s teer ing
composscon be  observed when opero t ing  the  cont ro ls .  The un i t  shou ld  o lso  be  moun ied  w i th in  the
ronge o f  the  SDUI  ond SDU2 Dr ive  Un i t  cob les  supp l ied  o f  12  f t .  (4  met res)  .  The MD3 hydrou l i c
Dr ive  Un i t  i s  no i  supp l ied  w i th  o  cob le ,  there fore  the  d is tonce to  the  Cont ro l  Un i t  i s  no t  c r i t i co l .

The Un i t  con  be  chor t  tob le ,  bu lkheod or  overheod mounted ins ide  the  whee lhouse,  w i th  the
un iverso l  t i l t  b rocket  supp l ied .  l f  i t  i s  necessory  to  mount  the  un i t  ou ts ide  in  the  cockp i t ,  i t  must
be woterproof ond therefore ponel mounted, os the unit is completely woterproof from the front
pone l  .  l t  i s  odv isob le  to  use  Most ic  to  [o in  the  Cont ro l  Un i t  f ron t  pone l  to  the  conso le  .  An  oper tu re
8 ! inches  (22 .5cm)by4] inches(11 cm)  must  be  cu f  in  the  pone l  to  rece ive  the  Cont ro l  Un i t  wh ich
isS l inches  (ZZ"n)  deep.  The cose tube con be  used os  o  templo te  to  mqrkout  the  oper lu re .

C A B L E  E N T R I E S

The cob les  f rom o l l  the  o ther  un i ts  te rmino te  in  the  Cont ro l  Un i t  os  shown on poges 5-7  ond ore
wi red  co  lour  to  co  lour  .

Before  w i r ing  the  Un i t  i t  i s  odv isob le  to  se t  the  vo l toge se lec tor  sw i tch  to  the  vesse l ' s  supp ly  vo l toge
(except os on poge 7) ond insert the correcl fuses os shown in the toble berow.

The Dr ive  ond E lec t ron ics  supp ly  must  be  w i red  seporo te ly  to  ovo id  vo l toge drop ,  coused by  h igh
motor  cur ren t ,  o f fec t ing  the  e lec t ron ics .

Cob le  s izes  shou ld  be  os  fo l lows:

DRIVE CABLE S IZE

SDUI ,  SDU2,  MD3

Electronics supply 0.6 sq.mm .  16/0.20 nm. (14/ .0076 in. )
Dr ive  supp ly

SPOOL VALVE

I  .50 sq .mn.  30/0.25 nn.  (40/  .00/6 in . )

Elec t ron ic  supp ly  0 .6  sq .nm.  16 /0 .20  mm.  (14 / .0076 in . )
Dr ive  Supp ly

Note  thq t theUni t i spo lo r i t y  consc ious  ond tho t  the  Brown w i re  i s  *ve  ond the  B lue  -ve .  The Un i l
is protected ogoinst reverse polori ty to ovoid domoge to the circuits.

FUS E5 AMPS

DRIVE 12 vo l t  24  vo l t  32  vo l t
s D U l  1 5
SDU2 25
MD3 25

l 5
l 5

r5
t 5
l 5

SPOOL
VALVi 3 3 3

ELECTRONICS I  I  I

The Drive ond Electronics supply must be wired seporotely to ovoid volloge orop.

l l



DRIVE UNIT INSTALLATI  ON

The Mote Dr ive Uni ts  consist  of  o 12,  24vol t  permonent  mognet  motor  mounted to o sui toble
georboxtogiveonoutputshof tspeedof  opproximole ly20 r .p.m. Theoutput  shof t  for  both

types is  os fo l lows:

S D U I  2 0  r . p . m .
Sto l  I

S D U 2  l 8  r . p . m .
Sto l l

20 lbs. feet  torque
35 lbs. feet  torque

35 lbs.feet torque
60 lbs. feet  torque

Wi th themoto rss to l l edod i rec t  pu l l  o f  350  l bs .  f o r  t heSDUl  ond  600  l bs .  f o r  t heSDU2on

thechoinwi thol3 tooth sprocket  f i t ted to the output  shof t .  This  pul l  must  be tokeninfo

occount  when mount ing the motor .

The Dr ive Uni ts  ore greose lubr icoted so they moy be mounted in ony ot t i tude.

Due to mognet ic  in ter ference the Dr ive Uni ts  must  not  be s i ted neor to mognet ic  comPosses:

thecomposssofedistonceis 4 feet  permonent  ond 5 feet  in termi t tont .  Therefore to ovoid

ol l  in ter ference the Dr ive Uni t  must  be mounted ot  leost  5 feet  f rom the composs.

TheMDl&MD2ore  supp l i ed  w i th  opp rox imo te l y  I  me t re  o f  c l u t ch  cob le  wh i ch  i s  s imp ly

o t toched to theDr i veUn i t  on  i ns to l l o t i on .  The  i deo l  pos i t i on  f o r  t h i s  con t ro l  i s  od [ocen t

to the wheel  so thot  the c lutch con be d isengoged quick ly  in  on emergency ond steer ing

token over  monuol ly .  F i t t ing is  shown on poge 15.

Shou ld  i t no tbeposs ib le toconnec t the  S tee r i ng  Un i t t o  o  ro to t i ng  sho f t ,  o  Rock  Dr i ve  moy

beused tod i rec t l ypushondpu l l t he rudde r ,  t i l l e rbo ro rquod ron t ( seechop te r  Rock  Dr i ve ) .

Thetypeof  s teer ingwi th o centre column ond o Binnocle mounted on the top hos no room

usuol ly  to  toke onother  sprocket .  In  th is  s i tuot ion the Rock Dr ive is  the solut ion.

Ad ius tmen tmus tbep rov ided  to  od ius f  cho in  t ens ion ,  ho l f  i nch  p i t ch  cho in  mus t  be  used ,

therefore on odiustment  of  hol f  on inch is  regui red,  or  o quor ter  of  on inch i f  ho l f  choin

l inks ore to be used.

The per formonceof theAutomot icPi lo tmusto lwoysbedependent  on the omount  ond speed

of  ruddermovement,  whichinturn depends on the power ovoi loble to move i t .  l t  is  most

l ike ly  thof  you ore f  i t t ing our  SEAPILOT Dr ive Uni t  to  your  own boot  ond you ore o l reody
fom i l i o rw i t hhowwe l l o r  bod l y  she  s tee rs .  T ry  ond  es t imo te  t he  l o rges t  rudde r  ong le  you

hove topu ton fo r thewors t seo  ond  w ind  cond i t i ons  ond  how qu i ck l y  t h i s  rudde r  ong le  hos

to be oppl ied.  The Dr ive Uni t  shof t  must  movethe rudder by ot  leost  th is  omount  whi ls t

beingturned through 5 revolut ions by the Dr ive Uni t .  On smol l  boots the rudder moy be

movedfu l ly  [0o)  by the Pi lo t ;  on lorger  boots the 5 turns of  dr ive must  move the rudder

by less thon the fu l l  rudder movement.

In other  words,  the lorger  the crof t ,  the s lower the speed of  rudder movement ond the

smol ler  the toto l  omount  of  rudder the Pi  lo t  is  oble to opply.

Withwheelsteer ing,  thechoin sprocket  rot io  connot  reodi ly  be o l tered.  This is  becouse

thechoinsprocketof thesteer ingshof t  hos to be bored qnd keyed to sui t  the shof t  on your

boot .  l ts  se lect ion must ,  therefore,  hove corefu l  ot tent ion to get  i t  r ight  f i rs t  t ime.

Asthedr ivemotorpower is  f ixed,  you must  expect  thot  the ef fect iveness of  the Pi lo t  wi l l

chonge for  d i f ferent  lengths of  vessel .  Our exper ience shows thot  the fo l lowing con be

expected,  prov id ingour contro ls  ore odiusted correct ly  ond the insto l lo t ion is  occording

toou r recommendo t i ons .  Th i sopp l i es tomo to r ,  mo fo rso i  l i ngondso i l i ngvesse l s .  PERFECT

steer ingmeons bet ter  thon the best  helmsmon, FAIR meons os good os,  POOR worse thon

ond NOT SUITABLE meons the Dr ive Uni t  hos not  enough Power.

I J



NOTE: The STEERINGUNIThos f i t ted ins ide,  geored to the output  shof t ,  the potent io-

meterof  the Feedbock ond L imi t  Swi tches.  The L imi t  Swi tches ore not  od justoble.  They

operotewhentheoutput  shof t  mokes 5 turns.  They con t rovel  beyond the 5 turns wi thout

ony horm. l t  is ,  therefore,  importont  to  remember thot  the output  shof t  must  o lwoys be

geored to moke5 turns before the rudder reoches the l imi tof  i ts  t rovel ,  fu l l  le f t  to fu l l

r i gh t .

When the Dr ive Uni t  is  in  p loce,  the choin should be f i t ted ond the tension odiusted.  Wi th

the c lutch d isengoged check thot  there is  no res is tonce when the wheel  is  rototed.

The choin must now be removed ond the Drive Unit wired os shown on poge 5 , then

centred by the fo l lowing procedure.

Ensure vessel  t ied up ond unoble to turn.

I  .  Swi tch Contro l  Uni i  to  STANDBY'

2.  Cenrre TRIM ond rotote RUDDER ond YAW contro ls  fu l ly  c lockwise.

3.  Swi tch Conlro l  Uni  t  to  DUTY when lomps ore bolonced ond o l low Dr ive Uni t  to  dr ive

unt i l  i t  s tops.  l t  is  now centro l ised.

4.  Put  wheel  to  omidships ond turn OFF Contro l  Uni t '

5 .  Connect  choin or  rock,  tok ing core not  to  turn Dr ive Uni t  shof t '

Motor  Di rect ion

With theDr iveUni tconnected,  checkthot  the wheel  rototes in  the some di rect ion os the

TRIM contro l  when the contro l  is  ro ioted.

l f  not ,  the fo l lowing wires on the lower terminol  b lock should be reversed.

BLOCK CENTRE E}I-OCK

PK

o
BN

o
BU N3

o
CLUTCH CABLE CONNECTI  ON

M D I

To connect  the c lutch coble,  the Dr ive Uni t  l id  must  be removed by undoing the s ix  screws

wi th the Al len Key provided.  Be corefu l  not  to  domoge the gosket  which is  s tuck to the

l i d .  The twosc rewsho ld ing the  f i x i ng  c l omp  ond  the  two  g rub  sc rews  i n  t he  f i x i ng  b lock

(wi th Al len Key provioed)  should be loosened.

The c lutch coble is  pushed through the rubber grommet ond f ix ing c lomp ond the inner

cobl e fed through the fix ing block unti I opproxi mote ly 1 /8 inct'r protrudes ensuring thot the

clutch knobis pushed fu l l f  home. The f ix ing b lock grub screws ond f ix ing c lomp screws

con now be t ightened.

Check the c lutch operot ion before reploc ing l id '

MD2

Theou te rcob le i she ldby the  f i x i ng  c l omp  ond  the  i nne r  f i t t ed  t o  l he  sp rung  l eve r  so  t ho t

the end foces owoy f rom the cose.  This is  occompl ished by pul l ing the lever  of f  the spindle

before f i t t ing the cqble.  Wi th the knob pushed fu l ly  home, the outer  coble con be c lomped

t i gh t  w i t h  t he  sp r i ng  l eve r  f u l l y  on t i - c l ockw ise '

LEFT HAND
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Rock Drive

The Rock Drive is to be used for instollotions where i i is impossible or improcticoble to
chqinondsprocket the Dr ive Uni ts  to o rotot ing shof t ,  For tunoie ly ,  the Dr ive Uni fs

ore greose lubricotedond con therefore be mounted ot ony ongle. You wi l l  see from the
il lustrotion below how the rock ond pinion ossembly is secured to the output shoft of
the SDUI ond 5DU2 l f  thegeorbox is  f i t ted on i ts  s ide,  thot  is  to  soy the rock p in ion
oxis is verticol or porollel to the rudder post, when the motor drives the rock in either
d i rect ion i t  con push ond pul l  o  t i l ler  bor  which is  ot toched to the rudder post .  The orc
thot  the t i l ler  bor  wi l l  descr ibe becouse i t  is  revolv ing on o rodius obout  the rudder post
is occommodotedbecousethe whole of the rock cosing swivels oround the output shoft of
the motor .  Therockissuppl ied wi th o threoded hole ot  e i ther  end.  A sui toble threoded
rodmustbemode up fo screw into the rock,  secured wi th o lock nut  ond ot  the other  end
hoveoc lev i so reye tooccep top in  wh i ch  i s  o f t oched  to  e i t he r  t he  t i l l e r  o rm  o r  t he  ex i s t -
ing quodront .  The rock is  threoded internol ly  ot  one end *  whi t  ( l2TPl)  ond the other
1 2  m m  1 . 7 5  p i t c h .

Therockossembly isnotsuppl ied wi th the Dr ive Uni t  but  i ts  ot tochment  1o the Dr ive Uni t
is  ext remely s imple.  l f  the Dr ive Uni t  hos o sprocket  suppl ied,  th is  must  be removed.

The rock i s l o i d in the rockhous ing ,  t hed r i vewhee l  i s  p loced  i n  mesh  w i th  t he  rock  i ns ide
therockhousing,  theshof tkeyis inser tedintothe dr ive wheel  ond the three por ts  ore now
sl id  on fo ihe output  shof t  o f  the dr ive uni t .

The collor is then ploced on to the output drive shoft ond secured with the two socket
screws provided.  ln  the cose of  the SD2/MD2 Uni t ,  on extro spocer col lor  is  prov ided.

This is  p loced on the output  shof t  f i rs t  ond then the some procedure fo l lowed os for  the

sDr lMDl .

The feedbock ond l imi t  swi tches ore bu i l t  in to the Dr ive Uni  ts  .  To operote the SD l /MD I

l imi t  swi tches,  the rock must  t rovel  o toto l  o f  l8  inches (458 mm) ond the SD2/MD2

22.5inches (572nn).  Theoutputshof tof  the motor  moy be rototed of ter  the l imi t  swi tch
hos operoted to the moximum of the rock length, thus the l imit switches con be mode to

operote before the rudder stops ore reoched.

Centring Procedure

The centring procedure os exploined on poge 15 must be corried out before the rock is
fitted to the output shoft. Once the Drive Unit is centred the rock ossembly, with the rock
in the centre position, con be ossembled to the output shoft. Alternotively, the rock
housing moy be ottoched to the output shoft ond the rock screwed into its housing unti l
i t  is  in  the centre posi t ion.



MD3 INSTALLATION

The MD3 Hydroul ic  Steer ing Uni t  is  designed to power hydroul ic  s teer ing systems
thot  hove o toto l  cubic inch o i l  d isp locement  of  not  more thon l8 cubic inches in  the
rudder cy l inder  or  rom when i t  moves the rudder f rom fu l l  le f t  to  fu l l  r ight .  l t  is  p iped
into fhe steering system os in the following diogrom:

,,'.

LOCK VALVE i
SBUT OFF VALVÉS IF
REOUIR€O

---9L \
1,o^

_--\J,

F O F  € M E Ê G € N C Y  I I L L É P  O P E A A T I O N

o'æ s'Es cp ,rrr J

I t  is  essent io l  thot  the steer ing geor is  f i t ted wi th o non-return volve,  os would be used
in two steer ing posi t ion insto l lo t ions,  to  prevent  the steer ing wheel  'motor ing 'when the
pump of  the hydroul ic  Pi lo t  operotes.  l t  is  o lso essent io l  thot  the moke-up p ipe is  in-
sto l led.  This re l ieves the pressure on the pumpseol  ond must  connect  in to the bot tom of
the steer ing wheel  pump or ,  i f  o  tonk is  f i  t ted,  th is  p ipe must  be led in to the tonk

Whenequipment  is  despotched f rom thefoctoqy,  i t  hos the 52cubic inch per  minute bel t
f i t ted.  There ore two ofher  pul leys suppl ied wi th the pump ond they g ive the o i l  f lows
shown below. The pump i tse l f  is  o lwoys f i t ted wi fh o48 tooth wheel ,  the por t  No.  is
X24305 ond the belt is port No. X24301 .

Po r t  No . No.  of  Teeth Rot io Cubic  inches
per Minute

52
, ) A

P . S . t .

The Uni t  must  be securely  mounted in o dry ond wel l  vent i lo ted posi  t ion.  There ore no
restr ic t ions os to the woy the Uni t  is  mounfed,  except  thot  i t  must  be below the wheel
pump or  tonk of  the vessel 's  s teer ing system. The min imum diometer  p ipe s izes ore moin
3, /8,  moke-up 1/4 for  o moximum run of  l2  feet ,  lorger  bore p ipes must  be ins io l led for
l onge r  runs .  l t  i sgood  p roc l i ce  t o  i ns to l  be tween  the  pump ond  rom un i f shu f -o f f cocks
os shown in the d iogrom opposi le ,  enobl ing the Steer ing Uni t  to  be removed for  serv ice
wi thout  in ter ference wi th monuol  s teer inq .

i
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x243U
x24303
x24302

24
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350
350

1 : 2
1 : 2 . 7
l : 4
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How to select the correct pump tooth belt rotio for q known sleering rom displocement
i s  os  f o l l ows .  Exomp le :o  hyd rou l i c  rom w i th l0  o r  I 2  cub i c  i nch  d i sp locemen t ,  mu l t i p l y
by four  (15 seconds for  fu l l  le f t  to  fu l l  r ight  rudder) ,  which equols 40 cubic inches per
minute. From the toble opposite, select the l2 tooth X24302. In the cose of the 12
cubic inch i t  would requi re 12x4 = 48 cubic inches per  minute,  se lect  l8  tooth X24303 .

Hydroul icsteer ingsystems hoving o steer ing rom of  greoter  thon l8 cu. ins.  copoci ty  con
be operoted by the MD3 with either reduced speed or movement. Mony fost croft sfeer
wel lwi th only  l i t t le  helm oppl ied ot  normol  cru is ing speed,  but  reduced speed requi res
fu l l  he lm oppl ied ropid ly  to keep them under contro l .  This  must  be considered when
decid ing on the sui tobi l i ty  of  the MD3.

The speed ot  whichfhehelm is  oppl ied is  determined by the pressure (p, t . i . )  which must
not  exceed 350 p.s .  i  .

It must olso be remembered thot if the Mqte Proportionol Remote Control (MPR) is to be
usedforpowersteer ingtheni twi l l  be subiect  to  the some Rudder Angle ond speed l imi to-
l ions os the Auto Pi  lo t -

Exompfe:  Vessel  hos 24cubic inchsteer ing rom to g ive 80 degrees of  rudder.  20 degrees
of  ruddereochsidewi l ls teer  outomot ico l ly ,  therefore the o i l  requi red is  l2  cubic inches
in I5seconds,  48perminute.  Note:  i tmustbecheckedthot the pressure does not  exceed
3 5 0  p . s . i .

MF  INSTALLATION

The RUDDER FEEDBACK UNIT is  o smol l  FEEDBACK UNIT thothos no odiustoble L imi t
Switches. Adiustment tokes ploce by ol lowing the nylon moulded feedbock orm to be
def lected of ter  i t  hos operoted the L imi t  Swi tches.  The nylon is  s t rong enough to wi th-
stond cont inuol  def lect ion of  20 degrees beyond the l imi t  s tops,  which ore 80 degrees.
The FEEDBACK must ,  therefore,  be mounted wi th sui toble l inkoge,  moking o poro l  le l -
ogrom to some port of the rudder mechonism, ensuring thot before the rudder stops ore
reoched,  the ny lonorm of  theRUDDER FEEDBACK UNlTwi l l  hove touched the mechon-
ico l  s tops on ihe cover  of  the RUDDER FEEDBACK UNIT,  which wi l l  ensure thot  the
drive is swifched off before the rudder reoches its l imit stops, preventing domoge to the
STEERING UNIT or  the vessel 's  s teer ing mechonism.

The Unit must be mounted to some port of the rudderlinkoge to occurotely tronslofe the
rudder movement (see dïogrom opposite poge) , but not necessorily in the some rotio.
Just  os wi th o mechonicol  insto l lo t ion (see poge I  l ) ,  the outomot ic  s teer ing need not
give full rudder ond the Feedbock con be mounted in such o monner os to ochieve this,
by meons of  the Sl id ing Brocket  Assembly Port  Numbers I  -872031 Bose,  I  -872031I  Sub
Plote, 2-X20250 Screw ond 2-X24318 Ploin Wosher.

lf the rudder turns S0degrees to give full r ight to full left ond the Feedbock is mounted

os shown in fhe diogrom, the Feedbock orm will move 80 degrees olso. lf the Feedbock
is mounted neorer  to theSteer ingRom, thel inkoge being moin lo inedos o porol le logrom,
the rot io  wî l l  be o l tered,  the rudder moving less thon 80 degrees.  The l imi tot ion to the
odiustment is the 20 degree deflection of the Feedbock Arm; in the cose of 80 degree
rudder the l imï t  swi tches con be set  to  ôperote ot  less 20degrees eoch s ide,40degrees.

Shouldthe Feedbock Uni t  be mounted inver ted to ensure the correct  sense,  the fo l lowing
M.F .  w i res  i n  t he  MJ  shou ld  be  reve rsed :  B lock  w i t h  Ye l l ow  ond  Green  w i th  Wh i te .
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REMOTE STATION CONTROL

The REMOTE STATION CONTROL is complete wirh 20 f t .  of  s ix core screened coble,
one end connected into the Unit ,  the other terminqtes into the REMOTE STATION RELAY
BOX shown on pqge 7, the cqble ident i fy ing colours ore on eoch terminot ion. There
ore no restr ict ions to coble length, therefore extro con be used i f  required. Speciol
ottent ionmustbepoidtoscreening, seethot i t  is secured to the eorthing screw, qs shown
in  the  drowing .

The most convenient locot ion of the RELAY BOX is determined by the rout ing of the
BINNACLEondSEAPILOTCONTROLcob|e ,  th ishos tobe cu t ,  cob le  insu lo t ion  s t r ipped
bock ond connected colour to colour os shown on poge 7. NOTE: the coble from fhe
BlNNACLEmustgoto theex t remer igh tondthecob le to theCONTROLf romthe od io in ing
group to the lef t .

The RELAY BOX is sploshproof; however, it should be mounted below deck by meons
of two screws or bolts.

ThePower coble is  routed through the RELAY BOX, ogoin see thot  i t  is  done os shown,
i .e .  power is  in  the le f t  hond g lond ond terminot ions ond power out  to  the CONTROL
is f romthe r i gh t  hond  te rm ino t i ons  ond  g lond .  NOTE:  t he  power  ond  e lec t ron i c  cob les
ore only ident i f ied by the th ick ond th in cobles:  the BROWN is posi t ive ond the BLUE
negof ive.  An explonot ion of  the reqson for  the two suppl ies is  g iven on poge 12.

TheREMOTE STATION CONTROL is  sploshproof  ond woter  t ight  when ponel  mounted.
The design is  such thot  i t  should o lwoys be mounted by the ponel  method,  us ing the s ingle
U c lomp to secure i t .  I f  i t  is  not  possib le to ponel  mount ,  o box should be mode,  secured
fo the bulkheod ond then the REMOTE STATION CONTROL should be ponel  mounted
in the box.

No gosket  or  seol ing compound is  suppl ied.  A sui tqble non-hordening compound to
b lend inw i th theco lou ro f  t hepone l  t o  wh i ch  the  un i t  i s  t o  be  moun ted ,  shou ld  be  used .

The  HAND REMOTE CONTROLmus tp lug  i n to the  CONTROL UNIT ,  howeve r  i t  i s su i t ob le
to use for  monuql  s teer ing f rom o f  ly ing br idge.  To do so,  the best  orrongemenl  is  to  moke
uponex tens ioncob le ,  no t re t roc t i l eco i l t ype ,  us ing  p lug  po r t  No .  X  24338  ond  socke t
por t  no .  X 24337.  The socket  would be ponel  mounted on the f ly ing br idge ond the
s tondo rd  HAND REMOTE wou ld  p lug  i n to  i f  .  To  f i n i sh  t he  i ns to l l o t i on ,  t he  REMOTE
SOCKET Blonk Port  No.  XZ30l38 should be suppl ied to moke the socket  sp loshproof
when the HAND REMOTE is  not  in  use.  Any 4 core 2 omp screened P.V.C.  covered
c o b l e  w i l l  b e  s u i t o b l e .

NOTE:  Wi th  HAND REMOTE swi tched to  MAN.  ond the  CONTROL UNIT swi tched to
STANDBY, both the Port  ond Storboord lomp wi l l  be l i t .
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PRE-SAILING CHECIG

To be corr ied out  wi th vessel  o longside,  moored,  or  ot  onchor.

I  .  ELECTRICAL SUPPLY, e lect ronic  ond power,  must  be on.

2.  HAND REMOTE CONTROL must  be OFF or  not  f i t ted.

3.  STANDBYÆUry,  check Swi tch is  to  STANDBY.

4 .  YAW,  se t  t o  3 .

5.  TRIM, sel  to  ver t ico l  (zero) .

6 .  RUDDER,  se t  t o  3 .

7.  Woi t  unt i l  the INDICATOR LIGHTS ore in  bolonce (both out) .

8. Check thot it is sofe to move fhe rudder.

9. Turn steering wheel to put vessel's rudder to centre

10.  STANDBYÆUTY, swi tch f rom STANDBY to DUTY.

'  
l l .  TRIM. Turn to le f t  (ont i -c lockwise)ond the vessel 's  rudder must  move to turnthe

vessel to the left. Repeot to the right. Return TRIM to centre.

12.  LEFT^IGHT SWITCH. Swi tch to the le f t  ond the rudder wi l l  move to turn the
vessel  to  the le f t  in  o ser ies of  smol l  s teps.

NOTE: l2  con only be checked wi th the vessel 's  heod steody(not  swinging to the
tide or wind). The reoson for fhe smoll steps is thot the rudder moves foster thon
the BINNACLE ond woi ts  for  the BINNACLE to cotch up.

13.  HAND REMOTE CONTROL. Fi t  to  socket  ond swi tch t 'o  MAN. With the Confro l
Knob centre,  the rudder wi l l  be centre.  Turn to LEFT AND Rl  GHTond the rudder
wi l l  fo l low proport ionote ly .  Swi tch bock to AUTO.

14 .  REMOTE STATTON CONTROL ( i f  f i f f ed ) ,  INDICATOR L IGHT w i l l  be  ON,  de -  i

f lect  OFF,/ON Swi tch to OFF ond hold unt i l  l ightgoes OFF. Check thot  monuol
steer ing is  work ing"  Swi tch to ON ond l ight  is  ON immediote ly ,  check LEFT/
R IGHT Sw i t ch  os  o t  12 .

TEST COMPLETE



OPERATI  NG INSTRUCTIONS

We hope our i l lustrot ions wi l l  be sel f-explonotory.

RUDDER

TRIM

YAW

This is  thevi to l  contro l .  l t  od iusts the omount  of  rudder requi red to s teer  the
crof toto l l t imes.  Exomple:  Deodf lot  co lm seo,  under power.  To steer  the
croft within one degree, the rudder must be moved only 1/5 of o degree.
Exomple:  The some crof t  under soi l ,  borod reoching,  moy wel l  requi re 5
degrees.

This is whot the Control does, infinifely vories the omount of rudder in respect
of o known Composs or Wind Vone error.

Appl ies 'weother  helm' ,  requi red when condi t ions ore such thot  vessel  does
not  s teer  o s t ro ight  course wi th the helm omidships.

De-sensi f ises the Electronic  Circui t ry  to g ive o Deod-bond to o l low the crof t
to yow noturolly without rudder movement. Correct odiustment meons less
rudder movemenls per minute ond consequent power (bottery) requirements.
The YAW contro lshouldbeincreosed in rough condi t ions to o l low the vessel
to YAW noturolly so os to conserve bottery power.

In i t io l  set t ing of  contro ls  requi res t ime to o l low the vessel  to  set t le  down of ter  eoch set t ing
chonge. Remember opproximote settings to speed future od[ustment.

Swi tch  to  STANDBY ond Set  Cont ro ls  os  shown.
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2 . Sleer vessel to desired coume ond switch to Duty when
course  lomps ore  bo lonced,  i .e .  bo th  ou t .  (Th is  moy
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depress the Left/Right switch os desired releosing iust
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S E A P I L O T  C O N T R O L  U N I T  A N D  B I N N A C L E  C I R C U I T  D E S C R I P T I O N

The posi t ive l ine of  the electronics supply is  connected v iq fuse Fl  ond the Mouve terminol  to swi tch S3A

wh ich i sgongedw i t h theYow con t ro l .  W i t h  t he  sw i t ch  c l osed ,  t he  supp l y  r uns  t o  t he  Oronge  t e rm ino l  ond

th roughS5A2B ,  t hevo l t ogese lec to r ,  v i oR46o rR4T toReg  lwh i ch  p rov i des  o  s t ob i l i sed  vo l t oge  o f  nom ino l l y

B  vo l t s .  Thenego t i ve  l i ne i sconnec ted to thec i r cu i t v i oD9wh i ch  p rov i des  po lo r i t y  p ro tec t i on .  Copoc i t o r s

C4 ond C5 ore included to suppress spur ious t ronsient  vol toges '

B I N N A C L E  U N I T

The stobi l ised vol toge f rom the Control  Uni t  is  connected v io the red ond blue terminols of  upper pr inted

c i r cu i t  boo rd  t o  t he  B innoc le  c i r cu i t .

Two photo-resistors RPI ond RP2 ore i l l iminqted by LPI v io o mognet ised poloroid comPoss cord qnd f ixed

po lo ro i dsegmen tspos i t i onedobove thepho to - res i s t o r s .  W i t h  t he  bow l  o l i gned  w i t h  mogne t i c  No r th ,  equo l

l i gh t  w i l l  f o l l  upon  t he  RP I  ond  RP2 .

,Any misol ignment of  the bowl wi l l  couse more l ight  to fo l lon one photo-resistor  thon on the other.  VRI

ond VR2 ore connected ocross RPI ond RP2 to bolonce the output  which is  connected to the Control  Uni t

v i o  Ye l l ow  ond  Green  t e rm ino l s .

The outomot ic course sensing is  ochieved by o smol I  precis ion motor mounted in the lower hql f  of  the Binnocle

rotot ing the composs sensing bowl v io o geor t ro in.  The motor is  mounted wi th in o mognet ic shie ld whicn

vir tuol ly  e l iminotes ol l  mognet ic ef fects of  the moior  on the composs bowl.  The sensing bowl e lectronics

o re  connec ted  t o  t he  t e rm ino l  b l ock  v i o  s l i p  r i ngs  SR I -4 .

The  B innoc lemo lo r i s con t ro l l edby  t he  c i r cu i t  compr i s i ng  TR I -TR4  f ound  on  t he  mo to r  p r i n t ed  c i r cu i t  boo rd

ond i ts  funct ion is  os fo l lows:

The motor contro l  terminols,  Block ond Brown, ore connected v io re loy contocts RLB3 ond RLM to ei ther

output i ronsistorsTRl l  ond TRl0,  on Stondby,  or  Lefy 'Right  swi tch 52,  on Duty.  In the sel f -seek mode on

Stondby,  theControl  Uni t  senses when the output  f rom the Binnocle bowl is  bolonced, i .e.  when ol igned

w i t h N o r t h .  A n y m i s o l i g n m e n t r e s u l t s i n e i t h e r T R l l o r T R l 0 t u r n i n g o n t h u s t o k i n g t h e i u n c t i o n o f e i t h e r

R 2 o n d D l o r R 5 o n d D 4 p o s i t i v e o n d h e n c e e i t h e r t h e i u n c t i o n o f  T R I  o n d T R 2 o r T R 3 o n d T R 4 w i l l g o p o s i t i v e .

The other iunct ion wi l l  remoin ot  o potent io l  determined by the resistor  d iv ider networks R2 ond R3 or R5

ondR6 ,  t he re fo reovo l t ogew i l l oppeo roc ross the  mo to r  o rmo tu re .  The  po lo r i t y  o f  t h i s  vo l t oge  w i l l  be  such

thot  the motor dr ives the composs bowl into bolonce.

WiththeControl  Uni tswi tchedtoDuty,  themotor contro l  terminols ore connected to the Lefy 'Right  swi tch.

When th is is  depressed ei ther the bose of  Tl  or  T2 is  token negot ive ond diode Dl  or  D4 is reversed biosed

so tho t t hepo ien t i o l on theboseo f  TR2o rTR4 i sde te rm ined  by  t he  se t t i ng  o f  VR3 .  Th i s  r esu l t s  i n  t he  vo l t oge

ocross the motor ormoture being dependent on VR3 set t ing.

C O N T R O L  U N I T

Theuppe rp r i n t edc i r cu i t boo rdcon to i ns  o l l  t he  s i gno l  sens ing  ond  con t ro l  f unc t i on  e l ec t r on i cs ,  The  ou tpu t

f rom the Binnocle Sensing Uni t  is  connected to the c i rcui t  v io the Yel low ond Green terminols which ore

connected to resistors Rl3 ond Rt4 to form o br idge c i rcui t  wi th the feedbock potent iometer VRl2 v io

res i s t o r s  R l  I  ond  R l3 .

Anunbo lonceds igno l  f r om  the  B innqc le  p roduces  o  vo l t oge  o t  t he  i npu t  o f  omp l i f i e r  lC l  wh i ch  t h rough  t ne

subsequen tc i r cu i t r y cousesoneo f t hed r i ve re l oys toope ro te  r o to t i ng  t he  D r i ve  Un i t  qnd  hence  t he  f eedbocx

potent iometer unt i l  the br idge reoches o new bolonce.  Obviously the greoter  the unbolonced s ignol  f rom

the Binnocle,  the fur ther the feedbock potent iometer wi l l  be required to rotote to rebolonce the br ioge

circui t .  TheRUDDER contro l  VR5, is  connected ocross the feedbock potent iometer ond hence reduces the

ef fect  of  the feedbock thus requir ing i t  to move fur ther,  i  .e .  more rudder oppl  ied,  to bolonce the br idge

circui t ,  vory ing the resistonce of  the Rudder contro l ,  wi l l  therefore vory the omount of  rudder oppl iedto

co r rec tog i vencou rsee r ro r .  TheTR lMCon t ro l  VR4 ,  t he  s l i de ro f  wh i ch  i s  connec ted  v i o  R8  i o  t he  pos i t i ve

l ine,  is  o lso connected ocross the feedbock potent iometer ond wi l  I  b ios the br idge c i rcui t  so ihot  the feedbock
potent iometer ond hence the rudder wi l l  move to o new posi t ion to rebqlonce the c i rcui t .
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TheYowcon f ro l ,  VR6 ,  connec tedoc ross the inpu to f  omp l i f i e r lC l  shun t s the resu l t on t  s i gno l  f r om  the  b r i dge

circui t ,  therefore decreosing the ef fect ive sensi t iv i ty  of  the ompl i f ier .  Reducing the resistonce ofVR6

enobles the vessel  to deviote fur ther f rom i ls  set  course before opply ing correct ive rudder.

Preset  VR7 bolonces the di f ferences between the br idge resistors ond the ompl i f ier  b ios currents.  Contocts

RLB I  ondRLB2sw i t ch i n f i xed res i s t o r s i n  p l oce  o f  t he  Feedbock  c i r cu i t  on  S tondby  enob l i ng  t he  b i nnqc le  t o

se l f - bo lonce .  Con toc t sRLA l -4sw i t chou t f heB innoc leb r i dgec i r cu i t ond  con t ro l s  connec t i ng  t he  Feedbqc f

potent iometerfo onoiher br idge c i rcui t  formed by Rl6,  RI7,  Rl9,  R20 ond the Hond Remote potent iomefer

VRl0.  Reloy RLA is energised by the Hond Remote swi tch 54 when sel  to Hond. Preset  VR9 bolonces out

ony di f ferences in the Hond Remote br idge c i rcui t .

Theou tpu to f lC l i s f u r t he romp l i f i edbyod i f f e renc io l omp l i f i e r f o rmed  by  TR5  qnd  TR6 .  P rese t  VRB bo lonces

the inputof fsetvol togeof the ompl i f ier  c i rcui i .  The output  of  the ompl i f ier  is  connected to two t ronsistors

TRTondTRgconnec ted inoppos i t i onso tho t  on l y  one  w i l l  t u rn  on  o t  o  t ime  depend ing  on  t he  po lo r i t y  o f  t he

output  vol toge.  Withthe output  less thon the threshold vol toge of  TR7 ond TR9 ( i .e.  opprox.  0.6 vol ts) ,

both t ronsistors wi l l  remoin of f .

Thecol lectorsof thesetronsistorsoreconnectedto the boses of  Dor l ington conf igurot ions formed byTRl l  ond

TR l2ondTRI0ondTR l3 .  Theco l l ec to ro fTR l l  i s connec tedv ioR3T to the  co l l ec to r  o f  TR6  ond  t he  co l l ec to r

o fTR l0 i sconnec tedv io  R36  t o  t he  co l l ec to r  o f  TR5 .  These  connec t i ons  p rov i de  o  smo l l  con i r o l l ed  qmoun t

o f  D .C .  pos i t i ve feedbock to theou tpu to f  t he  omp l i f i e r  r esu l t i ng  i n  o  cumu lo t i ve  sw i t ch  oc i i on  when  e i t he r

T R l l  o r  T R I O  t u m  o n .

Theco l l ec to r so fou tpu t t r ons i s t o r sTR l l  ond  TR I0  o re  connec ted  t o  LEDI  ond  LED2  wh i ch  d i sp l oy  t he  oc t i on

of  fhe c i rcui t  ond port iculor ly  when the Binnocle hos sel f -bqlonced on Stondby.

The col lectors ore then connected v io RLB3 ond RLM to ei ther the Binnocle dr ive c i rcui t  on Stondby or  to

D l0  ond  D l l  v i o  t he  Wh i t e  ond  Green  t e rm ino l s  on  t he  mo in  p r i n t ed  c i r cu i t  boo rd .

Sw i t ch54o f  i heHondRemo te i sconnec ted to the  nego t i ve  l i ne  v i o  sw i t ch  S IA  so  t ho t  RLA  con  on l y  ene rg i se

ontheDutymode. TrqnsistorTRBconnectedso thot  wi th the Hond Remote swi tch to Hond on Stondby,  both

TRI I  ond TRl0ond hence LEDI ond LED2 qre turned on to oct  os o worning thot  the Binnocle wi l l  not  sEIË

bolonce.  DiodesDTondDB inhib i t  the oct ion of  the Lefy 'Right  swi tch when the vessel  is  being steered by

Hond Remote.

The output  f rom the col lectors of  TRl l  qnd TRI0 qre connected to the cothodes of  d iodes of  Dl0 ond Dl l

ond to the boses of  TRlT ond TRlg whose col lectors ore connected to the dr ive re loys RLD ond RLE. The

em i t t e r so fTR lTond  TR lg  o re  connec ted  t o  t he  co l l ec to r  o f  TR lS  wh i ch  i s  d r i ven  by  t he  t ime  de loy  c i r cu i t

f o rmedby  TR l4 -TR l6 .  When  e i t he r  TR I  I  o r  TR l0  t u rns  on  t he  bose  o f  e i t he r  TR lT  o r  TR l9  ond  t he  co thode

o f  d i ode  D l2  v i o  D l0  o r  D l  I  i s  t oken  pos i t i ve .  Th i s  o l l ows  C6  t o  d i scho rge  s l ow l y  t h rough  VR I  I  ond  R49

un t i l  TR l4ondTR l5 tu rno f f t u rn i ng  on  TR l6  ond  hence  TR l8 .  The  em i t t e r s  o f  TR lT  ond  TR l9  o re  t hus  t oken

t o t h e n e g o t i v e l i n e o n d c o n n o w c o n d u c t e n e r g i s i n g t h e o p p r o p r i o t e d r i v e r e l o y .  D i o d e s D l 3 o n d D I 4 o r e

connected ocross the re loy coi ls  to suppress bock emf.

When the c i rcui t  is  bolonced, TRI I  ond TRl0 ore both of f  ond the t ime deloy is  reset  by C6 chorging ropid ly

through R48.

Thed r i ve re l oyco i l so reconnec ted  t o  t he  pos i t i ve  l i ne  v i o  l im i t  sw i t ches  56  ond  57  wh i ch  l im i t  t he  omoun t

of  rudder oppl ied.  The common of  these swi tches is  connected v io vol toge selector  swi tch 55A which selects

theoppropr ioteser iesresistor l ink,  R42orR43, to provide 
'12 

vol ts qcross the re loy coi ls .

The Auto c lutch terminols ore connected to the Dr ive supply v io terminols I  ond2, which ore connected

to the Stondby/Dury swi tch 5lB ond On/Off  swi tch S3B, ond the contocts of  RLCI .  RLC is energised by

the  s tob i l i sed  supp l y .

T h e D r i v e s u p p l y i s p r o t e c t e d b y f u s e s F 2 o n d F 3 o n d p o l o r i t y p r o t e c t e d b y D 1 9 .  T h e D r i v e r e l o y c o n t o c t s

ore protected ogoinst  motor sporking by diodes Dl5-18 ond copoci tors C7-C10.
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MAINTENANCE GENERAL

À!  . . . cys  poy  spec io l  o t ten t ion  to  the  vesse l rs  s ieer ing  geor ,  see  tho t  i t  i s  we l l  lubr ico ted  ond works

ecs i l y :  the  Automot ic  P i lo t  connot  te l l  you  i t  hos  become too  heovy ,  os  your  o rms wou ld .  Th is  in -

: luces  the  cho in  d r ive  f rom fhe  Dr ive  Un i t  to  your  vesse l ' s  s teer ing  sys tem.

FEEDBACK.  Th is  Un i t  i s  usuo l  l y  'ou t  o f  s igh t  ond ou t  o f  m ind ' ;  inspec t  o l  regu lo r  in te rvo ls ,  o i l  ond

æAêl[f  l inkoge system ond see thot ol l  fostenings ore secure. Poy port iculor of lention to loose

geor ihoi moy be stowed neorby ond could fol l  onto the l inkoge in o seowoy.

The two lo rge  re loys  in  the  Cont ro l  Un i t  shou ld  be  inspec ted  regu l .o r ly .  The per iod  be tween inspec t ion

ond c leon ' r -ng  r rs t  b .  de termined by  exper ience os  the  lood they  swi tch  w i l l  vory  s ign i f i co l l y  f rom

vesse l  to  , r " - r r " l ,  bu t  suggest  in i t io l  inspec t ion  shou ld  occur  o f te r  opprox imote ly  50  hours  o f  use '

F U S E S

Thee lec t ron ic fuse  shou ld  on ly  fo i l  becouse o f  o  fou l t  in  the  c i rcu i t  o r  o  loose connect ing  w i re .  l t

i s  odv isob le  to  co l l  in  o  serv ice  eng ineer  shou ld  the  fou l t  be  fo r  ony  bu t  obv ious  reosons .

The powerfuses oresubiect to constonl surge loods when switchingthe motorond should be inspected

ot regulor intervols thot hove been determined by experience. Too frequenf power fuse foi lure

usuolly indicotes too much lood, steering moy hove become st i f f  or molor brushes ond commutotor

requ i re  serv ice .

TROUBLE SHOOTING

TROUBLE CHECK ACTION

No ind ico tor  l igh ts
when YAW switched
o n .

O N E  i n d i c o t o r
o n r y .

No power from
D r i v e  U n i t
(E  Iec  i r i c )  . A l  I  mechon ico l  l inks  ond f i x -

i n g s ,  i . e .  c h o i n  s h o f t  k e y w o y
screws.
C lu ich  .  Motor  con
to run ond shoft does not re-
vol ve .

Swi tch  on .

wh fuse

L n e c k

otions
e lec t r on i c  ond  B innoc le

5  t o 7 .

R"p

l f  s u p p l y  O . K . ,  f o u l t  i s  i n  B i n n o c l e ,
fo l  low ih rough .  l f  no  supp ly ,  fou l t  i s

t  -  f o l l

No reoding indicotes photo-resistor
f o i l u r e .

c i r c u i t ,  r e oce or

c i rcu i t  in  one
oce ond check motor turns in both

d i rec l ions  w i  fhout  b lowi new fuse

Repo i r  os  r equ i r ed .

Check supp ly  o t  te rmino t ions ,  poge 5  -  7
l f  O .K  . ,  S teer ing  Un i t  w i l l  hove to  be
d ismont led  to  check  fo r  mechon ico l  fou l t

f  ro l

t n

B i n n o c l e  i
Bod  t e rm ino l  connec t i on .

B i n n o c l e  l o m p  b l o w n .  C h e c k
for  open c i rcu i t  o t  Cont ro l
U n i t ,  p o g e  2 9 .

Lomp  ( i nd i co to r )

Binnoc le  motor  supp ly  o t
te rmino f  ,  Poge 29  .

R e o d  m i l l i - v o l t s  o t  Y L r l G N  o n
Cont ro l  te rmino t ion  poge 5  -  7

B i n n o c l e  c o n t i n u o l  l v  d r i v e s .

or  c i rcu i t  fo i lu re ,  5ss  Poge 40



Re!oys ïn Conhol Unit contocts.
Re loys  no t  pu l l

ectronic foi lure (Reloy
d o e s  n o f  p u l l  i n ) .

B e l t  D r i v e .
l leys loose on shofts .

tomotic non-return vol ve
seol ,  see poge 4l ,  Port No.
3 5 ,  ' O ' R i

Pump wi th  o i l  f low
motor drows 20 omps with l2
v o l t  s u p p l y .

Automotic non-return volve in
Pump Un i t ,  poge 41 .  Look  fo r
d i r t  on  bo l l  seo t i

RUDDER ond YAW
Controls for posi t ion .
B innoc le  be ing  upset  mog-
n e t i c o l l y .

Center ing procedure,  poge
1 5  ( e l e c t r i c ) , p o g e  1 8

Potentiometer drive out of
pos i t ion ,  see  poge 58 ,  Feed-
bock  p lo te  ossembly .

U n i t  l i n k o g e  o u f  o f
co r rec t  o l i gnmen t "

L i m i t  S w i t c h e s .
L imi t  Swi tch  connect ions .

TROUBLE

No power from
Dr ive  Un i t

( E l e c t r i c ) .

ln te rmi t ten t  S teer ing
Uni t  fo i lu re  .

teering Unit
( H y d r o u l i c ) .

Monuol 5teering
oppeors  to  s l ip .

Understeer ond/or
O versfeer "

Rudde r  movemen t

J  nequo l  .

).udder moves one
. ' . 'oy onl

TROUBLE SHOOTING

C H E C K

tri c I n

to molor ond moùor

look for

poten

Remote Potent iometer.

Binnoc le photo-resistors ou t
o f  bo lonce.  Meosure
+ leod meter ot Green
-  leod meter  a t  Ye l low
ON Course  0v .
30o Clockwise +60mV 1 lO
30o Anti-clock -60mV 1

ACTION
rom fused distr ibutor o o r

other  supp ly  thon e lec t ron ic .
eon i f  requ i red ,  rep loce  i f

c i r cu i t ,  poqe 2 3 - 2 4
r  o r  rep loce .
ond cu t

Chec i n  C o n n i t .
Check  c i rcu i t

ired

Top up ,  repo i r .

Ad ius t  o r  r
Tighten securi screws "

R e p l o c e .

l f  tes t  less  omps,  pump rep locemenf  re -
quired. Block f low by removing Feed-
bock orm so l imit switches inooerotive
ond dr ive  s teer ing  hordover ,  poge 12 .
Use stop volves i f  f i t ted.
Cleon os required. Whole of steering
syslem moy hove to be f lushed out ond
f i l l e d  w i t h  c l e o n  o i l  .

Reod poge 22 corefull
po r tob le  r od io ,  me to l  t i n s ,

c o m e r o ,  l i q h t  m e r e r ,  e t c .
Check pooe I  I

Correc t  i f
The dr iv ing  bo l l s  moy no t  be  loco t ing
hord enough in the holes in the geor
whee l ,  od ius t  spr ings .  The po ten t io -
meter orm not wedging into l imit
sw i tches ,  od ius t  os  requ i red .

Ad I  os  r eou i r ed .
ot  terminot ions in Confro

Uni t 6  o r  7yg ; ; evv l o c k .
y  o l i g n e d ,od iust.

other reodi return to Foc
R e p l o c e .
Moke good "

28
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A60I  I  B INNACLE PARTS L IST

I
2
3
A

5

7
B
9

t 0
l l
t z

l 3
1 4
l 5
l 6
l 7
I B
t 9
20
2 1
22
23
24
) 5

l ô

27
28
29
30
3 l

33
34
35
36
37
38
39
40

4 l

I
2
3
/

Housing
Mount ing Brocket
Mount ing Strop
Sc rew  ]  Wh i t . 5 / 8  19 .  Ch .Hd .  Ny lon
ïop Cover
Bottom Cover
'O'  Rins RM0845-30 P5
G lond -Cob le  Type  P l6
Housing Brockei
Beo r i ng  FCMI0
Beor ing FCMZ
Bridging Piece
Sco le  S i l k  Sc reened
Sc rew  68A  x  3 /16  Rd .Hd .  B ross
Wosher Shokeproof  6 BA Ph. Bronze
Sl ip Ring Wiper PCB Assembly
Sp ind le
Nut 5 mm Lock Bross
Woshe r  C r i nk l e  Be r i l i um
Wosher Plo in Bross
Geor 70 tooth
Bowl Support  PCB Assy.  wi th Sl ip Rings
Cob le  F l ex i b l e
Bowl Support  Frome Sub Assy.
G imbo l  R ing
Beor ing Grub Screw 6 BA Bross
Nut 68A Lock Bross
Ant i -Vibrot ion Disc Bross
Ant i -Vibrot ion Disc Rubber
Bowl Assembly
Weight  ond Coble Clomp
Shoft
Secondory Dr ive Geor
Corrector  Sleeve
W o s h e r ] t / D x + o / D
Correct ion Mognet
Corrector Rod
Coble 6 woy Screened
Screws 4BA Rd.Hd. Chrome
Screws 68A x j  Ch .  Hd.  Bross

Pr inted Circui t  Boord Assy:
Compris ing:

P .C .B .  Beo r i ng  Assemb ly
Terminol  -  3 woy
Socke t -  A .23 -20705
Mogne t i c  Sh ie l d
Co l l e t  C lomp
Co l l e t  C lomp  R ing
S c r e w - 6 8 A x  I  t g .  C h . H d .
N u t  -  6 8 A  F u l l
Wosher - 6BA S/Proof
Dr ive Geor
Tronsistor - 2N 3709
Tronsistor - 2N 4062
M i n P r e s e t - l K o h m
Diode -  15920
R e s i s t o r -  I  K o h m
R e s i s t o r - 2 . 2 K o h m
R e s i s t o r - l . 5 K o h m
Motor - 050/0055
Georheod - 05/1485

I
I

2

z

4
4
2
I

4
4
4
I

3 . 6 m
6
5

I

I
2
2
I
4
2
I

c 7509r3
c 720627
c 720s44
x 24324
B 750938
B 75@39
x 24493
x 24463
B 750915
x 24492
x 2449\
B 750?16
A.75æ40
x 2u85
x 20r86
A75W3 l
475W20
x 24497
x 24500
x 24501
A 750403
B 7sæ32
A 750703
A.75W26
B 7509t8
A 750706
x 23517
A 750930
Â.75æ29
B 740301
I 750701
475t34
A75Wl l
A 720242
x 20371
A  7 r  r  r 03
A 7205t3
x 24367
x23371
x20274

A750419
x 24460
x 24495
A74 l l 02
A 74il03
A74n04
x 24457
x 234ô7
x 20186
A.750402
x 21937
x 22713
x 24458
x 22714
x 21827
x 2t833
x 22171
x 24455
x 24456

l B 750420

6
7

9
l 0
1 l
t l
t 2

t 4

l 6
l 7
l 8
l 9

30
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t c l
T5-6
TR7-?
T R l 0 - 1 3
D5-D8
R7
R8- r0
R I  I - I 2
Rr3 - r4
R l 5
R r 6 - t 7
R r 8
R l 9  &  2 l
R22
R23
R24-25
R26
R27-28
R29-30
R3 r -34
R35-37
R3B-39
R40
R4t-42
R43
VR7
VRB
VR9
c2-c3
RLA-RLB
PB-PC
TBB

ï R l 4 - 1 6
T R l T - l t
D t 0 - t 2
R48
R49
R50
R5 I -52
R53
R54
R55
R56
R57-60
VRI  I
C6
PD

B 75051 I
x 24019
x 22713
x 21937
x 22713
x 227t4
x 22033
x 21827
x 22213
x 2r833
x 22020
x 21834
x 22056
x  2 r 8 3 l
x  2 2 2 1 9
x 21837
x 22171
x 21930
x 22033
x  2 1 8 3 1
x 22213
x 21836
x 21827
x 22214
x 2r835
x  2 1 9 3 1
x 226c9
x 22616
x 22615
x 24162
x 23906
x 24212
x 24460
x 24487
x 24461

A 7 t W 0 4
x 22713
x 23627
x  2 2 7 1 4
x  2 1 9 t 8
x  2 l 8 3 l
x 22510
x 22213
x  2 r 8 3 1
x  21835
x  2 r 9 3 0
x 21828
x  2 1 9 r 8
x 21243
x 22560
x 24212

S C U  S I G N A L  P C B  C O M P O N E N T S

Printed Circuit  Boord
Integroted Circuit  CA 30288
Tronsistor 2N4062
Tronsistor 2N 3709
Tronsistor 2N 40é2
Diode lS  920
Resistor 27 ohm ! wott 2o/o
Resistor I  K ohm
Res is to r  4 .7  K  ohm
Resistor 2.2 K ohm
Resistor 68 ohm
Resistor 27 K ohm
Resistor 47 K ohm
Res is to r  l0  K  ohm
Res is to r  33  ohm
Resistor 

'15 
K ohm

R e s i s t o r  1 . 5  K  o h m
Resistor 330 ohm
Resistor 27 ohm
R e s i s f o r ' l  0 K o h m
Resistor 4.7 K ohm
Res is to r  33  K ohm
Resistor I  K ohm
Res is to r  3 .3  K  ohm
Resistor I  00 ohm
Resistor 47 ohm
Preset  Res is to r  I  M ohm Min .  Hor iz
Preset  Res is to r  220 ohm Min .  Hor iz
Preset  Res is fo r  22  K ohm Min .  Hor iz
Copoc i to r  0 .47  n fd  100 vo l t
Reloy 4 pole c/o
Plus 9 woy XW?/UIPI
ïe rmino l  B lock  2x  3  woy
Ribbon Cob le  B  woy 6"
Fonn ing  St r ip  B  woy

S C U I I  S E C O N D A R Y  P C B  C O M P O N E N T S

Pr in ted  C i rcu i t  Boord
Tronsistor 2N4062
Tronsistor BFY50
Diode 15920
Resistor 680 ohm ! wott 2o/o
Resistor l0 ohm )2 wott 2o/o
Resislor 220 K ohm \ wott 2o/o
Resistor 4.7 K ohm ) wotl  2o/o
Resistor  

' l  
0 K ohm i  wot l  2o/o

Res is to r  
' |00  

ohm
Res is to r  330 ohm
Res is to r  150 ohm
Res is to r  680 ohm
Preset Resistor 

' |00 
K ohm

Copoc i to r  4  mfd  l0  vo l t
P l u g

34
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The iopondbot tom covers  o re  removed by  undo ing  the  th ree  f i x ing  screws o f  eoch ond w i thdrowing
from ihe centre housing over the 'O' r ing seols (/) .  The coble glond (8) of the bottom cover must

be  loosenedtowi thdrowi tover the  connect ing  cob le .  The cob le  con now be d isconnected  f rom the

ie rmino l  b lockTBA.  P lug  PA con now be w i thdrown not ing  wh ich  woy round i t  i s  connected .  The
pr in ted  c i rcu i t  boord  con now be removed f rom the  cent re  hous ing  ( l  ) .  The loy  geor  sp ind le  ossembly
(32)  w i l l  now be f ree  to  be  removed.

Toremovethemotorondgeorheod f rom the  pr in ted  c i rcu i t  boqrd  ossembly ,  the  th ree  screws ho ld ing

the  motor  co l le t  c lomp ond mognet ic  sh ie ld  to  the  pr in ted  boord  must  be  undone ond the  ossembly
removed.  Pushout themotorco l le t  ossembly  f rom the  mognet ic  sh ie ld  ond ihen pu l l  ihe  two ho lves

of  the  co l le t  to  re leose the  motor  georheod.  CAUTION:  Greot  core  shou ld  be  token to  ovo id

knocking or ony domoge to the mognetic screen os this could destroy i ts screening properl ies with

odverse effects on the Auto Pi lots performonce.

The bowl  ond g imbo l  f rome ossembly  comple te  w i th  s l ip  r ing  ossembly  con now be w i thdrown f rom

the cent re  hous ing  by  re leos ing  the  two f i x ing  screws.

Befored ismont l ing fur ther i t i sw ise to  observe  ond no te  how i t  i s  ossembled  os  de to i led  drowings  ore
not  g iven  in  th is  hondbook ond to  p roceed s t r i c f l y  in  the  fo l low ing  order .

Removethe twoscrewstho t f i x thes l ip r ing  co l lec to r  p r in ted  c i rcu i t  boord  to  the  moin  f rome,  no t ing

which  woy round i t  i s  f i t ted .  l t  con  now be ro to ted  oround the  s l ip  r ings  so  tho t  i t  moy be  w i th -

drown.  The georwhee l  must  now be removed by  w i thdrowing  the  sp l i t  p in .  NOTE the  order  o f
p lo inondcr ink lewoshers thq t fo rm the  s l ipp ing  c lu tch .  Remove the  moin  f rome br idg ing  p iece  (12)

by  re leos ing  four  f i x ing  screws.  The g imbo l  f rome ond r ing  con now be w i thdrown f rom the  moin
f  r o m e .

The composs bowl ond weight is removed from the gimbol r ing by undoing the two pivot screws.
CAUTION:  Thef lex ib lecob lebetweenthes l ip r ingPCB ond bowl  i s  de l i co te  ond greo t  core  shou ld
be token to ensure thot i t  is not stretched.

To remove the bowl from the weight, undothe six f ixing screws buï note thot two wires from the
fes toon lomporeconnected to  the  pr in ted  c i ro , r i t  boord  ond o lso  no te  tho t  the  photo-ce l l s  o re  pos i -
t ioned beneoth the festoon lomo.

The festoon lomp con be removed by gently levering out the lomp contoct cl ips from the slot ond
s l id ing  them o f f  the  lomp contoc ts .

Thecompossbowl  i s f i  l l edwi thospec io l  t ype  o f  wh i tesp i r i t  co l led  lsopor  G.  Shou ld  i t  be  necessory
t o f i  l l t h e b o w l ,  t h e b o w l p l u g s h o u l d b e u n s c r e w e d w i f h o s u i t o b l e  l o o l .  F i l l i n g  i s  b e s t  o c c o m p l i s h e d
wi ih  o  smol l  sy r inge keep ing  the  need le  in  the  l iqu id  so  tho t  no  bubb les  ore  in t roduced in to  the
l iqu id .  The bowl  must  be  hor izon to l  when f i  l l i ng  ond o  bubb le  o f  opprox imote ly  l0  mm.  d iometer
le f t  in  the  bubb le  dome nex t  to  the  f i  l l e r  p lug .  Before  rep loc ing  f i  l l e r  p lug ,  f i  l l  f i  l l e r  ho le  w i th
l iqu id  so  tho t  no  o i r  i s  t ropped when the  p lug  is  rep loced.

Reossembly is corr ied out in reverse order to obove toking occount of the fol lowing points.

Ensure thq t thephotoce l lp r in tedc i rcu i tboord is  pos i t ioned w i th  the  photo  ce l l s  beneoth  the  fes toon
lomp.  Ensure tho t the f lex ib lecob lehos  one tw is t  in  i t  be fore  mount ing  in  the  g imbo l  r ing .  Ad ius t
g imbo l  p ivo t  sc rews so  tho t  the  bowl  i s  in  the  cent re  o f  the  r ing  ond there  is  o  smol lomount  o f
c leoronce to  o l low the  bowl  to  g imbo l  f ree ly .  Ensure  tho t  lock ing  nu ts  o re  t igh tened.

T igh ten  nu ts  on  s l ipp ing  c lu tch  so  tho t  i t  s l ips  when tu rned gent ly  by  hond (opprox imote ly  30  Newton
c .m. ) .  Ensure  tho t  the  s l ip  r ing  co l lec to rs  o re  cor rec t ly  pos i t ioned ondon cor rec t  r ings .  Ensure
thot loy shoft is f i t ied before motor printed circuit  boord is f i t ted ond insert plug PA in i ts socket
the correct woy round,
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2
3
4
5
6
7
I
9
1 0
il
1 2
t 3
1 4

Motor  Assembly  l2  vo l t
Motor Assembly 24 volt
Cose Mochined Assembly
Output Shoft Assembly
Spocer Long
Screw M6 x l6mm Long
Geor Output
P in  Dowel  3 /16  D io .  x  I  inch  Long
5pocer Short
L id  Moch ined
Brocket  Moch ined
Glond -  I  BSC Cot .  No.  /X
Cob le  l l  core  spec io l
Wosher  P lo in
Wosher Shokeproof

3 . 6  m t r s .

P .C.B.Assembly  compr is ing
P . C . B . M o n u f o c t u r e  o n d  D r i l l i n g
Res is to r  33  ohm ]  wot t
Res is io r  l5  ohm l0wot t
Tog Boord  2  woy Rt ,  Hd.
Mic ro  Swi tch  Ad ius t ing  P lo te
Screw 68A x  ]  Lg .  Ch.  Hd.
Screw 684 x 5/8 Lg . Ch . Hd.
PCB Aasembly  compr is ing
PCB Monufoc ture  & Dr i l l i ng
Resistor 680 ohm à wott
Resistor 

'15 
K ohm ! wott

Resistor 22 K ohm ] wott
Res is to r  2 .2  K  ohm !  wo l t
Resistor 390 ohm ] wott
Resistor 22 ohm ] wott
Tronsistor 2N3209
Diode 15920
Diode BYX36-150
Copoc i to r  220 mf  l6  vo l t
Copoc i to r  l5  mf  l6  vo l t
Linkoge Arm
Com Assembly comprising

Termino l  B lock  l2  woy

8730408
4730407
x22919 R7
x24426 R8
A7lW17
A/40501
x20274/CP
x20019/cP
47404Q5
A740404
x 2 l 9 l 8  R t
x21837 R2
x2 |929  R3
x2 r833  R4
x23895 R5
x22022 R6
x21937 TRl, TR2
x22714 Dl ,  D2
x23741 D3, D5
x22559 Cl
x24425 C2
A750503
A750505
x24076

c721029
c740t08
4730127
A730128
4730122
x24372
AJ2 |01?
x23066
A730121
c721206
c72' t2W
x23344
x24221
x20032
x20r r 0
B 750508
x2437',|
x24370
c730207
CT stock
x20069
x2U99
x20197
A.7304',t2
87 t05 t  I
x44355

I
I
2
2
1
I

Yoke Assembly ,  Sub Assembly  compr is inq
16 Screw M5 x 20mm Long
17 Screw M5 x 40mm Long
Soleno id  Choss is  Secondory  Assy .compr is ing
19 Screwlock  -  Cot .  No.  59
2 0  S . r e w  I  B S F  H e x . H d .  x  2 l  L g .
2l Wosher - Fibre
22 Nut .  Hex . .Lock  I  BSF

Gosket
Feedbock Plote Assembly
Sprins - 7988645
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Feedbock ond L imi t  Swi tch Operot ion (see Poge 38)

The funct ion of  the feedbock ond l imi t  swi tch operot ion must  be c leor ly  understood.

Thesmo l l geo rwhee l i so t i oched  fo  t he  ou tpu t  sho f t ,  t h i s  geo r  t u rns  t he  l o rge r  geo r  wh i ch

d r i ves thecommechon ismby  two  bo l l s  t ho t  l oco te  i n to  ho les  i n  t h i s  geo r .  The  geo r  ro t i o

is  such thot  the com wi l l  ro tote 2400 opproximotely  to 5 turns of  the output  shof t ,  thus

operot ing the potent iometer  over  the fu l l  length of  i ts  t rqck.  At  the some t ime the com

wi l l  be  ro to ted  to  wedge  ogo ins t  t he  l im i t  sw i t ch  ope ro t i ng  l eve r ,  when  the  l im i t  sw i t ch

operotes i t  open c i rcu i ts  the re loy coi l  supply ond therefore the motor  wi  l l  not  t rovel

f u r t he r  i n  t ho t  d i rec t i on .

I no rde r tho t theou tpu tsho f t  con  s t i l l  be  ro to fed  fu r the r  ond  p reven t  domoge  to  t he  Feed -

bock  mechon i sm,  t he  two  bo l l s  he ld  i n  pos i t i on  i n  t he  ho les  i n  t he  geo rwhee l  by  t he  sp r i ngs

in the com wi l  I  be dr iven out  of  posi t ion ond the output  shof t  con cont inue to rotote.  When

themoto r i s  reve rsed ,  t he  geo r  whee l  w i t h  t he  ho les  i n ,  t o  rece i ve  t he  bo l l s ,  w i l l  r o to te

in theoppos i t ed i rec t i onbu t thecomwi l l no t  move  becouse  i t  i s  wedged  i n  pos i t i on  by  t he

l im i t  sw i t ch  ope ro t i ng  l eve rs .  Once  the  bo l l s  d rop  i n to  t he  ho les ,  t he  com w i l l  t hen  be

d r i ven  ou t  f r om the  l im i t  sw i t ch  l eve r  ond  func t i on  i n  t he  no rmo l  monner .

NOTE: the odiustment  of  th is  ossembly is  cr i t ico l  becouse i f  the com does not  wedge into

pos i t i onby the l im i t sw i t chope ro t i ng  l eve rs ,  i t conbe ro to ted  by  f r i c t i on  ond  no t  t he  bo l l s

d ropp ing in to theho le in thegeo r .  Th i s  w i l l  couse  mo l func t i on  o f  t he  P i l o t  becouse  the re

is  no longer ony synchronisot ion between the feedbock potent iometer  ond the output  shof t .

Feedbock ond L imi t  Swi tch Assembly (see poge 38)

This ossembly is  removed by undoing the three f ix ing screws ond con now be wi thdrown
f rom the  mo in  un i t  on  i t s  w i red  l oom.

To d ismont le Feedbockplote ossembly undo three screws ond wi thdrow i t  f rom fobr icqted
cose.  Remove screwshold ing ComRetoin ing Arm (3)  ond wi thdrow com being corefu l  not
to lose bol ls  (9)  ond spr ings (8)  .  Remove potent iometer  dr ive p in C/) ,  geor  (4)  ond undo
nut  (15) .  The potent iometer  con now be removed.

To re-ossemble,  posi t ion potent iometer  wi th reference to the locot ing p ip ond t ighten
n u t .

Rep loce  geo r  ove r  nu t  ond  pos i t i on  so  tho t the  bo l l  occep t i ng  ho les  opp rox imo te l y  b i sec t
the ongle of  the l imi t  swi tch orms wi th the hole neorest  to  the potent iometer  spindle foc ing
the  l im i t  sw i t ches .  I nse r tpo ten t i ome te rd r i vep in  7 )  ond  ro to te  sp ind le  so  t ho t  t he  p in  i s

o t  l 40  c l ockw ise  to  t he  bo l l occep t i ng  ho le .  Rep loce  bo l l s  (9 )  i n  occep t i ng  ho les  (ho ld

wi th greose)  ond spr ings (B)  in  com. Fi t  com onto ossembly ond ensure thot  ihe spr ings

mo te  w i th  bo l l s  ond  the  com w i th  t he  d r i ve  p in .  The  Com shou ld  f i t  f l ush  w i th  geo r .

Reploce com reto in ing orm ond f ix ing screws.
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AUTOMATIC  CLUTCH C IRCUIT  DESCRIPT ION
W h e n  t h e  m o t o r  o r m o t u r e  i s  e n e r g i s e d  e i t h e r  D 3  o r  D 4  w i l l  c o n d u c t  t o k i n g  R 2  p o s i t i v e  v i c r
n o r m o l l y c l o s e d  m i c r o - s w i t c h  L 5 3 .  T h i s  w i l l  b i o s  T R 2 ,  T R 3  o n d  T R 4 ' O N , ,  t h u s  e n e r g i s i n g
t h e c l u t c h s o l e n o i d S L D l .  T h e  p l u n g e r  w i l l  p u l l  i n  o n d  t h e  c o m  l e v e r  w i l l  o p e n  t h e  m i c r o -
swi tch  LS3 remov ing  bose b ios  f rom TR2 -  TR4 thus  de-energ is ing  the  so leno id .  The bock
EMF coused by  SLDI  tu rn ing  'OFF '  i s  l im i ted  by  D5.  Power  res is to r  R8 prov ides  su f f i c ien t
cur ren t toho ld the  so leno id  p lunger  home unt i  I  the  Cont ro l  Un i t  func t ion  swi tch  is  chonged
to  STANDBY or  the  YAW cont ro l  tu rned to  OFF.

Shou ld thec lu tchnot immedio te ly  engoge,  the  TR4 w i l l  tu rn  o f f  o f te r  opprox imote ly  200 ms
reduc ing  the  so leno id  cur ren t  to  i t s  ho ld ing  vo lue .  A f te r  o  per iod  o f  opprox imote ly  2  seconds
TR4 wi l l  ogo in  tu rn  'ON'  fo r  200 ms.  Th is  pu ls ing  oc t ion  is  p roduced by  the  mul t i v ib ro to r

; ï : rJ ]  
compr is ingof  TRI  -  TR4ond l im i ts  the  overoge cur ren f  th rough the  so leno id  to  o  so fe

S E T T I N G  U P

S l o c k e n s o l e n o i d f i x i n g s c r e w s o n d d e p r e s s s o l e n o i d  p l u n g e r  f u l l y  h o m e .  A d i u s t  t h e  s o l e n o i d
pos i t ionsotho t thecomro l le r  i s  in  the  pos i t ion  shown on poge 36  ensur ing  tho t  the  so leno id
body is  poro l le l  to  the  choss is .  T igh ten  f i x ing  screws.  Wi th  the  so leno id  fu l l y  depressed
o d i u s t t h e m i c r o - s w i t c h p l o t e s o t h o t o p p r o x i m o t e l y 0 . 0 2 0  i n c h  ( 0 . 5  m m )  o f  t h e  m i c r o - s w i r c h
but ion  is  showing.  T igh ten  f i x ing  screws ond check  oc t ion  by  depress ing  p lunger  ond en-
sur ing  mic ro-swi tch  opero tes  ond the  p lunger  t rove ls  fu l l y  home.

O P E R A T I O N  C H E C K

Connect  Dr ive  Un i t  to  Cont ro l  Un i t ,  sw i tch  to  DUTY ond ro to te  TRIM cont ro l  un t i l  motor
tu rns .  The c lu tch  shou ld  engoge w i th in  obout  two seconds.  Ensure  tho t  the  mic ro-swi tch
hos  opero ted .  Now check  tho t  w i th  ihe  motor  tu rn ing  ond the  c lu tch  he ld  d is -engoged,
ihe  so leno id  pu l l s  every  fwo seconds.

Wi th  the  obove check  success fu l l y  comple ted  the  Dr ive  Un i t  ossembly  con now be f i t ted  in to
f h e  c o s e .  4 e

I
I
I
I

I
I  T R 4
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DISMANTLING MD3

The motor is removed from the brocket (l) by undoing the iwo fixing screws (9) ond dis-
connect ing the motor  wi res f rom the terminol  b lock (16)  not ing thei r  connect ions.  The
pulley (7) con be withdrown from the output shoft with the two grub screws loosened.

Withtheconnect ingpipesdisconnected the pump is  removed f rom the brocket  by undoing
thetwof ix ingscrews(80)  underneoth the pump body not ing the o i l  seols (45)  f i t ted under
the screw heods.  The pul ley is  removed f rom the pump shof t  by removing the nut  (12) .

Thepumpis d ismont led by removing the seol  p lote(97)ond the c i rc l ip  (47) f rom the pump
shof t .  Thefrontcover  f ix ing screws must  now be undone o l lowing the cover  ond shof t  to
be withdrown from the body. Extreme core must be token to prevent domoge to the Geroto
ossembly (63) noting thot the rotor is o loose fit on the shoft to which it is keyed (50) .

Should the Geroto ossembly be found to be scored ordomoged in onywoy the complete pump
unit must be returned to the foctory for reconditioning.

TheLock Volve p is ton (100)  is  removed f rom the body by undoing bol t  (103)  enobl ingi t
to  be wi thdrown.  Check thot  the 'O'  r ing (35)  is  not  domoged.

Toremove the shof t  f rom fhe cover  (96)  undo lhe screws (107) hold ing the seol  reto in ing
plote (106)  ond wi thdrow f rom the shof t  wi th the o i l  seol  (33) .  The shof t  is  now gent ly
topped out  of  the bol l - roce (39)  tok ing core not  to  domoge i t .

Re-ossembly is  corr ied out  in  the reverse order ,  c leoning o l l  components ihoroughly in
c leon hydroul ic  o i l .  Ensure thot  o l l  the o i l  r ings ond seols ore reploced correct ly  ond
fhot  the cover  is  correct ly  o l igned wi th the grub screw (84)  upper most ,  otherwise the
entry to the moke up p ipe wi l l  be obstructed.

CAtJTION Under no c i rcumstonces should the pump be run dry.

I

J

4

o

7
d

o
l 0
t 2
l 3
l 6
20
2 l
22
23
J J

u

39
42
43
44

Motor Brocket
Brocke t
E lec t r i c  Mo to r  l / 8  h .p .  l 2  vo l t .
E l ec t r i c  Mo to r  l / 8  h .p .  24  vo l t .
Be l t  D r i ve  T im ing  I 50  XL
l2T - 12 XL 037F 5/16 bore
I 8T - I 8 XL 037F 5/16 bore
241 - 24 XL 037F 5/16 bore
48T - 48 XL 037F 7 mm bore
Screw ]  UNF x 5/8 Ls.
Wosher j  Plo in
N u t  a  B S F  H e x .  F u l l
Wosher Spring S/C ; l/ô
Terminol  Block 3 woy (cut  f rom l2w)
Copoc i t o r  Supp .0 . l  m f .
Sc rew  6  BA  Ch .  Hd .  x  518  Ls .
Nut 68A, Ful l
Wosher 68A S/Proof
O i l  Seo l
'O '  R ins
' O ' R i n g

Bol l  Roce
Seol
'O '  R ing
Seol

45 Seol
46 Coupl ing
47  C i r c l i p
50 l /16 Key
53 Bol l
55 Spr ing
59 Bonio Set
63 Geroto Assembly
l t  À )crew
80 5/16 Screw
8l  4 BA Screw
83  M i l l s  P in
U 4BA Sets
9l  Piston Spindle
96 Cover
97 Seol  Plote
98 Pump Shoft
99 Eush
100 Piston
102 Screw Mod.
103  Bo l t  Mod .
106 Seol  Ret.
107 Screw 68A
l l l  B o d y

B 76051 9
c7nû3
x 24517
x 24518
x24301
x24302
x:24303
x243U
47n703
x24330
x20l  tB
x23359
x20249
x20143
x22829
x20019
x2u67
x20l 86
x24173
x20570
x22327
x241fi
xl 7359
x24153
x17406

42

x23526
x23253
x24ti l
C  .T .S tock
x24t%
x22699
x24160
x24t 5l
x23r 08
x22993
x23691
x24t 52
x20950
A7r 04l 3
4710405
4.710406
A'710/'04
A710409
A7tc4l2
AZt04 l  I
A7  t04 l0
A720û4
x20391
B7 r 0403

4
I
I
2
z
2
)
I
/
2

/
5

I
I

I
z

I

I

4
I

2
I
2

I
4
I
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REMOTE STATION CONTROL

I  Ponel  Si lk  Screened
2 Die Cost  Box M'cd.
3 L id Die Cost
4 Mounting Brocket
5 Coble 6 core screened
6  Sw i f ch  S .P .C  .O  . /C .O .  93F301883
7 Glond 2SB 5/8 Conduit
8  Locknu t  G lond  No .  l 9
9 Lomp Signol D674/l1Amber

l0 Resistor  100 ohm |w.  ?/ .
I I Rubber Seoling Boot 5A9570/6
12 Resistor I .5 K ohm \w " ?/"
13 Screw 4BA R, /Csk.  nd.  x  3, /8 Lg.
14  Sc rew  2BA C 'Hd .  x  3 /4L5 .
15  Nu t  2BA Hex .  Fu l l
l6 Wosher 2BA S/Proof
1 7  B u l b  l 2 v

\

@

20'
2

A730506
8730504
x21241
A730fi7
x2u24
x24362
x21698
x22897
x22425
x2l 835
x24361
x22171
x24046
x23506
x23&8
x20l 6l
x21743

2
I

I
z
I

1
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REMOTE STATION CIRCUIT DESCRIPTION

The Remote Stotion wil l only work when the Pilot is switched "on" ot the moîn Control

U n i t "

Switch Sl (8C)energises either RLA (9C)or RLB (8K), which switch power tro the Binnocle

moï,or  v io zener d iode ZDI ( l9K).

Swi tch 52 (12A) operotes the e lect ronics,  which energise RLC ( l4L) ,  the OFF,/ON

power reloy.

With the Pi lor  operot ing,  RLC is  energised,  SCRI ( l2L)  ond TR2 ( l0J)  both conducf ing.

Bios f lows v io D9 ( l6E) throush TR3 ( l5F) ,  R4 ( l4F)  ond D5 ( l3F)  to TR2 bose.  TR3 is  o
p.N.P. t ronsis lor ,which is  b iosed "on" v io RB ( l4E) ond D6 ( l4D) to negot ive terminol

No" lB.  When the Pi lo t  is  swi tched of f  o t  the moin Conlro l  Uni t ,  terminol  No.  l8  is

no longer negotive ond so TR3 ond TR2 turn off ond RLC becs'mes de-energised "

When SIA (26Q) on the Contro l  Uni t  is  swi tched on ogoin,  terminol  No.  l4  is  posi t ive

ond biqs flows through R2 (8F) ond Dl (9F) t 'o turn TR2 'on'. Gqte current f lows from

c l  ( l l J )  v i o  D3  ( l lG )  ond  R9  ( l lD )  t o  f i r e  scR l  ond  ene rs i se  RLA .

When 52 is  pressed io the 'of f 'posi t ion,  b ios f lows through Rl2 ( l3A) io  turn TRI (8J)

on  ond  TR2o f f  .  SCR l  s i ops  conduc t i ng  ondRLC w i l l de -ene rg i se "  The  P i l o tw i l l sw i t ch

of f  ond lerminol  14 wi l l  become posi t ive.  Bios wi l l f low through R2 ond Dl  (9F)  io  TR2

when the swi tch is  re leosed io the cenfre posi t ion.  RLA wi l l  not  energise unt i l  SCRI

fires, when the switch is pressed to the 'on'position ond the goie is mode positive'
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C I R C U I T  D E S C R I P T I O N

Pin  PSZ is  connected  to  lhe  e lec t ron ics  *ve  supp ly  v io  the  l im i t  sw i tches  ond the  Cont ro l

Un i t  func t ion  swi tch  .  P in  P52 is  connected  to  the  co l  lec to rs  o f  the  ou tpu t  t rons is to rs  on  the

moinpr in tedboord .  When on ou tpu t  t rons is to r  tu rns  'on '  i t s  co l lec to r  goes  negot ive  tck ing
the  co thode o f  the  l igh t  emi t t ing  d iode in  the  op t ico l  coup ler  OCI  negot ive .  The onode
i s  h e l d  p o s i t i v e  b y  D 1 ,  w h i c h  p r o v i d e s  p o l o r i t y  p r o t e c t i o n  o n d  R l  w h i c h  l i m i t s  t h e  L E D
cur ren t .  C l  i s  inc luded to  de-coup le  ony  A.C.  s igno ls  tho t  moy be  present .

A  cur ren t  f low ing  th rough the  LED couses  i t  to  emi f  l igh t  wh ich  is  sensed by  the  op to- t rons is to r
i n O C l t u r n i n g i t ' o n ' o n d t h u s p r o v i d i n g c o m p l e t e e l e c t r i c o l  i s o l u t i o n b e t w e e n t h e e l e c t r o n i c
ond power  c i rcu i ts .  Wi th  the  t rons is to r  'on '  the  iunc t ion  o f  R2 ond R4 is  token negot ive
t u r n i n g ' o f f ' T R l  w h o s e  c o l l e c t o r  g o e s  p o s i t i v e  t u r n i n g ' o n ' T R 2  o n d  i n  t u r n  T R 3  o n d  T R 4 .
R3 is  inc luded in  the  c i rcu i t  so  tho t  OCI  t rons is to r  ond TRI  hove o  Schmi t t  oc t ion  to  e l im ino te
the  poss ib i l i t y  o f  the  f ino l  t rons is to r  no t  tu rn ing  'on '  fu l l y .

D2 ond R l0  o re  inc luded fo r  bock  emf  suppress ion  o f  the  induc i i ve  spoo l  vo lves .

ton

L I T C U I T  K E I :

- ,
R2
R3
R4_R5
R6
R/
R8
R9
R l 0
C I
D I
D2
TRI
ïR2
TR3
TR4
o c l
P S I - 8

C O M P O N E N T s

Descr i  p i  ion

390 ohm 5  wot t  Res is to r
4 .7  K  ohm ]  wot t  Res is to r

JJ  Onm 2 wo l l  Kes ls lo r

4 .7  K  ohm j  wot t  Res is to r

3 .3  K  ohm j  wot t  Res is to r

390 ohm 5  wot t  Res is to r
i  K  ohm I  wot t  Res is to r
100 ohm I  wot t  Res is to r
l0  ohm ]  wot t  Res is io r
4  mf  l0v .  Copoc i to r
15920 D iode
BYX36-150 D iode

2N3209 Trons is to r
BFY50 Trqns is to r
BSW66 Trqns is to r
2N3055 Trons is to r
I  L -74  Opto-Coup ler
Oc io l  P lus  BCMS/USP

Choss is  S i  l k  Screened

Spocer  2  o f f

Pr in ted  C i rcu i t  Boord

X  N o .

x20202
x22213
x22219
x222',t3
x22214
x20202
x21827
x2 I 83s
x  21935
x22560
x22714
x23741
x21937
x23627
x24435
x22488
x24434
x2M40
A74061 3
4740606
4740603

PCB Ref
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SHARP AND COMPANY LIMITED reserw the right
to vory ony çecificotion, with or wifhout notice,
ot ony time. Although every effort is modc io ensurê
the occurocy of ony specificotion or description
conloined in this publicotion, neilher the Compony
nor the Deoler sholl be responsible for ony inoccurocy.
This publ icot ion does'nol consti tub on offer of sole,
ond before purchose of ony combinotion of units, full
consultoiion with the Deoler should be undertoken.

Prinrcd od produccd in Englond by Shoç & Compmy l-imitcd


