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The Rutohelm 1000 is a highly developed
autopilet buill to operate reliably in exposed
marine conditions. When correctly installed it
will soon become a vital crew memboer giving
many years of invaluable service.

The system has been designed for owner
installation and aided by the following
installation guide, fitting should prove to be a
straightforward and enjoyable job.

Cockpit and tiller configurations vary widely,
and thus in some cases special attachments may
be necessary to offect the neatest possible
installation. The attachments available and

their applications are fully described and are
stocked for immediate supply when roquired.

In cases where special advice is needed you are
encouraged to contact our Technical Sales
Department who will be pleased to assist.

The basic at
magnatic ser

stuator unit is a fotally self contained
autamatic pilol. The autopilal is

The actualor pushrod attach

ball-ended pin situsted |8

2% 10 the tiller via a
460

maounted between the tiller and a single attachmont
patnt 1o the yacht's structure. Aller connection to the
yacht's 12 wolt elecirical system the unit becomas
aparational

Since the autopilot incorporates 8 magnetic sensing
dovic s advisable 1o ensure that the yvacht's
stearing compass is stuated ai leaat 2'8* (750mm)
away 1o avoid deviation

16" (480mm)

|
Baswe mouniing dimenaions [ | 1.5

[4EDmm)

from the rudder slock or rudder pintle centreline
If the rudder pivot axis is sloping, the position of 1l
ball-ended pin 1 ba positioned at a radius of 1f
(460mm} at B0 degreea to the axis of rudder rotath
as ahown on the accompanying illustration

The autopilot slots im0 the bronge mounting socks
provided, which should be permanantly fisxed in
position. The mouniing s should be positione
18* (480mm) 1o starboazd of th okt centreline
1o ensure that port and sterboard tiller movements
are equalised. [t i= 2 impartant to ensure that th
umnit i positioned horzontally and as near as
possible to B0 degrees to the tiller when the tiler
8 centralised

Sloping rudder
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Parthand mounting

In eertain instances it may be more convwaniant o
mount thi unit on the parthand side. The standard
unit is sensoed to operate on the starboard side of
the ttller and where porthand mounting s required
a special porthand sysiem must be ordered
Porthand sysloms must be fitled with porthand
wind vane attachmenia

Basic installation methed

When the tiller 18 poaitioned low in the cockpit and
is adjustable in height, the mounting socke! can be
most conventeantly positioned on the starboard
cockpit seat, The pushrod is attached o the tiller
via the standard ballpin provided which is inserted
directly info the fop of the tiller. The ballpin is
installed by mserting it thto a 1° (Bmm) drilled hole
and securing with a good quality two p-‘l::k apoxy
adhesive such na Araldite. The shoulder of the
ballpin should bae positioned 47 (12,5imm) above the
upper surface of the tller to avoid fouling when
the puthrod is fully retracted

The autopilot mounting socket is installed by
immerting 1t inko a §° (12, 5mm) drilled hole and
permanently bonded with Araldite. It is important 1o
amure that the mdunting socket is securely installed
If the mounting aite, for example, consists only of 8
single glass fibre skin of loas thickness than the
depth of the socket it will be necessary 1o provide
reinforcement by bonding a plywood strengihening
plate fo the underzida

Tha autopilot is capable of generating vory high
pushred loads and it must be siressed that in all
casea the mounting socket should be very firmly
bonded inta position,

Tular anachmants

Extended pushrods

In some cases it may not be possible fo provide a
conveniant gite for the mounting socke! at the
standard mounting distance of 18" (480mm). In
such cases the mounting distance can be increased
in increments of 1* (25mm) 10 a maximum of §*
{130mm} with the use of spacial pushrod extensions
The pushrod is extended by first unscrewing the
pushrod end cap and then screwing the pushrod
axiension into position betwoeen the pushrod and
the end cap, This attachment is neceasary, for
example, when tha cockpit 1 unusually wide or
whon it is convenlon! o mount the unit on the

cockpit coaming

Extended pushrod

application [or eoaming mounting //.:,/’J:f:: /:‘:,";?7/;//
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When the tiller 1s not adjustable in haight or is
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The nller crank attachments are bolied through the
cantreline of the uller with 1* (Bmm) diameler bolts
and since the bolts pass through the neutrsl
bending axis, the bending strandgth of the tller will
not be significantly altered. The securing balts
ahould be locked into the clearance holes through
the uller with epoxy adhesive 1o ensure that they d
ot work loose n operation
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Use of attachmenta Wind vane attachment

The wind vane attachment consists of two basic
modiulas - the mounling mast which elavales tho
wind vana into clear wind and the wind vane

In very many cases the autopilol can be installed
without the need for gpecial attachments, Where
this i8 not easily possible the above standard

attachmants will normally provide a neal solution
and avoid the need for strucural alterationa, In
vary rare cases where the standard range of
attachments do not provide a conveniant mounting
arrangement it may be necessary 1o consider the
use of purposs made attachments. In the avent of
difficultiss ocourring, our Technical Sales
Department will be pleased o advise

Battery connection

For trial purposes the actuator power lead may ba
cannecied directly o the veasel's 12 vell battery
The brown lead should be connected fo the
positive terminal and the blue lead 1o the negative
terminal. If the power connections are accdentally
reversed the autopdlot will not function but no
damage will result.

It i recommanded that a waterproal plug and
gackel is situaied adjscent to the unit and (he power
fead ahortenad. A standard 5 amp [use should be
provided in the power supply circuit 10 prolect the
intarnal supply cable batween the battery and tha
watlorproal cutlet socket

MB The equipment must not be connected 1o a
battery charger [or testing.

{ransducer head which attaches o the clevia at the
head of the mast by means of the cranked key
provided. The wind vans transducer s electrically
connected 1o the makn autopilot undt by means of
the waterproof jack plug on the end of the
imerconnecting cable. When the wind vane is not
inuse and the waterproof jack plug is disconmectec
special care mus be taken 1o ensure that the
rubber blanking plug attached to the socket on the
main autopilol und s hllll.l'f pu:hur.l inlo positon I
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this is not done water could enler the jack socket
and temporarily disable the autopilot until the water
is dried cul Similarly, when the jack plug is inserted
in wet cockpil conditions, extreme care should be
taken to ensurs that the plug is kept dry. Occasional
lubrication of the jack plug with Vaseline will help
o minimise problems of water intrusion. Once the
jack plug has been inseried, the connection is
absolutely watertight.

The wind vane transducer mounting mast is
normally clamped cenirally to either a vertical or
horizontal rail of the after pulpit wsing the "U"
clamps provided. In the avent ol an after pulpit
not being fitted the mounting flange may ba balted
direcily to a suitable vertical face. Care must be
taken 1o ensure that the wind vane transducer is in
clear wind on both tacks and not too close 1o tha
deflocted air siream [fom the mainsail Thia is
normally ensured by situating the mounting mast
centrally behind the backstay and by elevating the
wind vane at least 2t (80cm) above the highest
deck obstruction

Feodback linkage

The: autopdlel operates on the principle of
mechanical feedback between the sensors and the
rudder to correlate corrective mudder action with
off course arrofr.

To complete installation of the wind vane
attachment, the fesdback drva cord emerging
from the basas of the mounting mast must ba
connectad o the pushrod. You will see that when
the feedback cord is pulled out of the mounting
mast against spring tension. backlash free rotaticnal
mavernant of the wind vane transducer resulis.

Finally. a loop 13
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Two small blocks are provided for leading the
feedback cord to the tiller, Normally cnly one block
i neceszary o obtain a clear run ouwl but
oecazionally twe blocks may be necessary 1o aveid
abstructions such as the mainshest. The final
fairlead should be positioned aft of the actuator wnst
as shown so that the fimal run of the feedback cord
is orientated nearly at right angles 1o the tiller. 11 i=
tmportant that the final firlead is positioned below
the centreline of the pushrod o that the spring
tension on the cord has a tendency 1o pull the
pushrod down onto the tiller pin

Feadback linkags

formed on the end of the
s cutting o length and made
djustor shide providad

sl 8o that the
altached
e fully

=

1at0 the full stroke of the pushrod




Functional test procedure Oparation under compass control
Alter complating the installation you should carry
out the following functional 1es! 16 familiarize
yoursell wath the system before attempting sea
trials

@ Hold 1he unit towards the tiller and rofale the
compass dial untll the cardinal peint gradustions

are approximately aligned with your muin steering
COMpass

The autapilat is Atted with a 4 position thumb

operated rolary switch lecated on the upper caso
F The sutepilot s swilched off when the thumb

contral whesl s in the fu'!l}' anti-clockwise poaitian
| The rematning 3 positions of the santrel switch
provide the following functions

® Switch 1o calm and note that the narth graduation
an the compass dul then automatically homes 1o
magnetic narth

Calm
gelects compaas operation for ‘calm’ weather
conditions

Rough
selects compass cperaton for ‘rough’ sea
conditians

In this position minar yawing motons caused by
wave action are neglecied, The auwlopilat will
respond cnly to changes in mean course, and thus
the duly cycle and power consumption will be
substanhaily reduced

Vane

selects wind vane control and enables sanvenient
translor of control mode when the wind vano
attachment 1= fitted

Miin conrrel switch

Rotate the compass dial in small increments until
the and of the pushrod remains settled over the
tiller pin and clutch onto the tller, Rotate the
compass dial clockwise to retract the pushrod and
anti-clockwise 1o extend it. Note that afler

making adjustments, it 1s necessary to release the
compass dial to allow the compass to realign with
the earth’s magnatic fald,

If the yacht is swinging abou! ils mooring, you will
s that small variations in hesding cause the unit
1o apply corrective action io the rudder. Now
switch 1o rough and note that the frequency of
corrective action is reduced.

Cperation under wind vane control

If the aystem is fitted with a wind vane attachment
the following familiarisation teat may ba carried out

@ Connect the wind vane jack plug 1o the main
actuaior and attach the feedback cord 1o the end
of the pushrod.

@ Set the wind vane head into its most sensitive
pasition by tilting the head forward until the vane
is almoat vartical, Thon grip the mounting mast
just above its base and slowly rotate until the vane
feathers into wind. [n this position the vana will
will flutter avenly between the buffers.

@ Switch over to vane 1o transfer the senxing mode
1o wind vane control.

Nate that small variations in wind direction will
now cause the actualor undt 1o apply corrective
action to the rudder. This &s how the Aulohelm 1000
functions when under sail,

@ Rotate the mounting mast & little further and nate
how the tiller takes up a new position to one side.
This is how trim corrections are made for weather
or lee helm when undar sail.

Finally, tili the vane head back until the vane s
nearly horigonial. This de-senaitises the wind vane,
and you will note that the frequency of corrective
rudder action i noticeably reduced.

Operation under sail

Preferably, mitial tnals should be carred out in
reasanably calm conditions and with plenty of sea
roem

The lollowing lamiliansation procedure is
racommandad

Compass control

@ Steer onto a fixed heading under engine or sail
and hold the course steady

@ Holding the pushrod towards the tller, rotaie the
compass dial until it is approximately aligned with
the yacht's main steering compasa and switch to
ealm.

@ Allow the compass 1o automatically align with th
earth’s magnetic field and then adjust the compaas
dial further until the end of the pushrod i
approimately pogitioned over the tiller pin

@ Clip the pushrod onto the tiller and allow tha
autopilol 1o take over




@ After allowing the boat to steady onio an
sutomatically controlled heading, carry out small
incramantal adjustments 10 the compass dial wnnl
the vessel steadies on 1o the desired heading. Note
that clockwise adjustment of the compass dial will
alter course to port.

@ Tho vessel may now be steered anio any other
heading by adjusting the compass dial. If the
autopdlel appears 1o be working continuously due
o gea conditions, switch over 1o reugh. The rate of
warking will *hen reduce substantally.

Wind vans coniral

‘When the aystem is fitted with a wind vane
attachment it will in genoral be easier 1o sat up
under compass control first as described above,
and then o switch over to wind vane confrol.

First trials under wind vane contral are best
carried outl when salling to windward slighily o
tha wind.

@ When the vessel 18 sailing steadily under a
magnetically controlled heading, the wind vane
miast should be rotated o feather the vans to wind

@ Swilch over 1o vane and the actuator will then
rospond 1o variations inwind direction

@ When the vessel has sieadied onto a wind-
controlled heading, earry oul amall rotational
adjustments 1o the vane mounfing mast untl you are

satisfied that you are sailing on an oplimum courss
to windward,

Mate that to adjust the yachi's heading you rotaie
the vane stanchion in the same direction as you
would the tiller. You will find alse that to trim your
course only vary amall movements should bo
applied o the vans stanchion.

@ Repeat the above procedure broad reaching and
finally running down wind by progressively
slackening the sheets and slowly rotating the vane
to bring the vessel onto the new headings.

Disengagement

The pushrod is beld into engagement with the tiller
pin morely by the weight of the actuator unit, This
method of engagement is secure and has beon
adopted for safoty reagsns o allow the pushrod io
bo easnly disengaged when manual override
becomes necessary.

Operating hints
Zail balance

It is alwaya advisable when sailing under automatic
pilot control to pay strict atiention fo sail balanee
Geod sail balance is particularly essental in gusty
conditions and strong winds,

Whan a yacht is sailing badly out of balance,
sudden guats will generally cause it to luff viclently
to windward. When hand steering, this tendency is
correcied by applying sufficien! weather helm to
haold the original course until the gus! subsides. A
gimple autopdot, however, does nol undarstand the
need for weather helm and will, therefore, allow
the yacht to luff to windward until sufficient helm is
applied to achieve a new state of balance

Furtharmore, i will maintain the loffed heading for
as long as the noed for increased weather helm
persiats. Coptrary to popular opinion a proportional
steering autapilol will not maintain a conatant
heading when the yach!’s balance changes. Thus
ﬂmhng had'l:,r oul of balanes in varying wind
atrengihs will always give rise 10 excessive course
wander. This tendency 18 best overcoma by resfing
thay mainsail shightly mora than You would whan
hand steermndg

On longer passages when a constant compass
course may be steered for hours on end, varatons
in wind strength and direction will almost certminly
cause changes in belm balance. For the same
reasons given above, varanons in standing helm
will cause the awlopilot to atear slightly away from
e aet coursa, ln the case af the Auichelm 1000, i
8 degreesa of addihonal weather holm 18 required
as & pagull of riming wind strength. for example,
this courss stoarod by the auwlopilot will
correspondingly change by approximataly 20
degrees Thus when passage making. il a change
in compass heading is obsorved, the onginal
course should ideally be restored by re-trimming
sails 1o obin the onginal stale of balance
Alternatively. providing weather halm has not
became excessive, the yachl may be thimmed back
an 1o the original heading by re-adjusting the
awopilot’s compass asing

Vane sensitivity adjusirment

MNormally the wind vane w sel almost vertcally to
operale al near maximum sensitivity. High vane
sanstivily is essential to ensure oplimum
penetration to windward when saling close-hauled
and wsually doss not result in excessive actuator
actvity. The senaitivity of the vane may be reduced
by tilting the entire wnit backwards on its Slevis
mounting. This has the effect of increasing the
‘dead band’ of the vane sensor by allowing up 1o a
maximum of 15 degrees course varition to oocur
before auomatc corréction s applied. When it s
not necossary o sail a very accurate oourse,
I.Lm.':.-nhg the sensitvity of the vane in this manner
will reduce the number of corrections made and
hence reduce power consumption. In heavy weathes
or furbulent wind conditions, the duty cyele of the
autopilot can usually be lowered by de-sensitising
the wind vane De-sepabsmg the wind vane undar
these condifions will not afect the accuracy of the
maan course steared
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