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Important information

Safety notices
WARNING: Productinstallation

Thisequipment must beinstalled and oper ated in accor dance
with theinstructionscontained in thishandbook. Failuretodo so
could result in poor product performance, per sonal injury and/
or damagetoyour boat.

Becausecorrect performance of theboat’ssteeringiscritical for
safety, we STRONGLY RECOMMEND that an Authorized
Raymarine Service Representativefitsthisproduct.

WARNING: Navigation aid

Although we havedesigned thisproduct to beaccurateand
reliable, many factor scan affect itsperformance. Asaresult, it
should only beused asan aid to havigation and should never
replacecommonsense and navigational judgement. Always
maintain a per manent watch soyou can respond to situationsas
they develop.

EMC conformance

All Raymarine equi pment and accessoriesare designed to the best
industry standardsfor usein the recreational marine environment.
The design and manufacture of Raymarine equipment and
accessories conform to the appropriate El ectromagnetic
Compatibility (EMC) standards, but correctinstallationisrequiredto
ensurethat performanceisnot compromised.

Handbook information

To the best of our knowledge, theinformation in this handbook was
correct when it went to press. However, Raymarine cannot accept
liability for any inaccuraciesor omissionsit may contain. In addition,
our policy of continuous product improvement may change
specificationswithout notice. Asaresult, Raymarine cannot accept
liability for any differencesbetween the product and the handbook.

© RaymarineLtd 2001.
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Introduction

Product description

Welcometotheinstallation guidefor the Raymarinerotary drive.
Thisproduct isintended to operate the boat’s steering mechanism as
part of aRaymarine autopilot system. It isdesigned for steering
systemsthat can bedriven fromthehelm positionthrough achainand
sprocket (for example: cableand rod steering systems).

The outstanding design of the Raymarinerotary drive unit provides
smooth, powerful autopilot-controlled steering with quiet operation.

Themain partsof thedriveare:

e arugged electric motor, that drivesaprecision epicyclic gearbox
viaahightensiledrive belt
¢ anelectromagnetic clutch that transmits high torqueloads

without dlipping

| —
Motor, gearbox
and clutch assembly
Drive shaft Clutch cable
~—
\. I
Mounting foot — - Motor cables
D5082-1
Figure 1: Main parts of the rotary drive
Contents
Thisguidecontains:
n Product specifications page 4
n Installation instructions page 5
H Maintenance information page 15
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Specifications
Drive dimensions
274 mm (10.8 in) X
/ I
195 mm
(7.7in)
20 mm (0.8 in) [ 256 mm (10 in)
[
60 mm @ T
184mm | @4 _ ]
(7.21n) 60 mm
(2.41n) @ __4
A ||~ 2 slots to accept
12 mm (0.5 in) bolts 50871

Figure 2: Drive dimensions

Drive specifications

(typical average)

Table 1:  Drive specifications
Performance Type 1(T1) Type 2 (T2)
(at nominal voltage) M81135(12V) M81136 (12 V)
M81137 (24V)

Maximum boat 10,000 kg 20,000 kg
displacement (22,000 Ib) (44,000 Ib)
Peak output torque 20Nm 34Nm

(180 Ib.in) (300 Ib.in)
Maximum shaft speed 33rpm 33rpm
Recommended hardover 10 sec 10 sec
to hardover time (no load)
Power consumption 24-48 W 60-84W(12V)

72-120W (24 V)
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Table 1:  Drive specifications (contd)

Other information (applies to Types 1 and 2)

protected for use in engine compartments

CE approvals - conforms to:
89/336/EC (EMC), EN60945:1997
94/25/EC (RCD), EN28846:1993

Installation instructions

Parts required
Toinstall thisdriveyou will need:

e Partssupplied:
e rotary drive
¢ mounting foot
e gpacing shims(x3)
e Additiond parts:
e suitable securing boltsand lock washers/l ock nuts (see
page 9)
 suitable sprocketsand grub screwsfor drive and steering
system (seepage 9)
* thread-locking compound
» gauitabledrive chain (seepage 9)
» gauitablecableand electrical connectorsfor the drive motor
and clutch (seepage 13)

Note: Make sureyou have obtained these additional partsbeforeyou
startinstallation.
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Installation steps
WARNING: Electrical safety

Makesureyou haveswitched off the power supply beforeyou
gtart ingtallingthisproduct.

Follow these stepstoinstall your rotary driveunit:

n Consult the EMC installation guidelines. page 6

7

n Mount the drive. page 8

H Connect to the course computer. page 13
n Complete the post-installation check. page 15

1. EMCiinstallation guidelines

All Raymarine equi pment and accessoriesare designed to the best
industry standardsfor usein the recreational marine environment.

Their design and manufacture conformsto the appropriate
Electromagnetic Compatibility (EMC) standards, but correct
installationisrequired to ensurethat performanceisnot
compromised. Although every effort hasbeen taken to ensure that
they will perform under all conditions, it isimportant to understand
what factors could affect the operation of the product.

Theguidelinesgiven here describethe conditionsfor optimum EMC
performance, but it isrecognized that it may not be possibleto meet
all of these conditionsin all situations. To ensurethe best possible
conditionsfor EM C performance within the constraintsimposed by
any location, always ensure the maximum separation possible
between different items of electrical equipment.

For optimum EMC performance, it isrecommended that wher ever
possible:

» Raymarine equipment and cables connected to it are:
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» Atleast 3ft (1 m) fromany equipment transmitting or cables
carryingradio signalse.g. VHF radios, cablesand antennas.
Inthe case of SSB radios, the distance should beincreased to
7ft(2m).

* Morethan 7 ft (2 m) fromthe path of aradar beam. A radar
beam can normally be assumed to spread 20 degrees above
and below theradiating element.

» Theequipment issupplied from aseparate battery from that used
for engine start. Voltage dropsbelow 10 V, and starter motor
transients, can causetheequipment to reset. Thiswill not damage
the equipment, but may causetheloss of someinformation and
may change the operating mode.

» Raymarine specified cablesare used. Cutting and rejoining these
cables can compromise EM C performance and must be avoided
unlessdoing soisdetailed intheinstallation manual .

» Ifasuppressionferriteisattachedtoacable, thisferrite should not
beremoved. If theferrite needsto beremoved during installation
it must be reassembled in the same position.

Suppression ferrites

Thefollowingillustration showstypical cable suppression ferrites
used with Raymarine equipment. Alwaysusetheferrites supplied by
Raymarine. This product hasferritesmounted internally.

D3548-2]

Figure 3: Typical suppression ferrites

Connections to other equipment

If your Raymarine equipment isto be connected to other equipment
usingacablenot supplied by Raymarine, asuppressionferriteMUST
alwaysbeattached to the cable near to the Raymarine unit.
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2. Mounting the drive
Mounting the driveinvolvesfour main steps:

» securingthedriveto the boat

» connecting thedrivetothe steering system

» ensuring correct sprocket alignment and chain tension
» completing asteering check

Securing the drive

Mounting location

Beforeyou securethedriveto your boat, you must first check the
suitability of themounting location.

CAUTION:

Consult theboat manufacturer if you haveany doubt about the
strength or suitability of themounting location.

e Sructural strength:

» Thisdriveproducesaconsiderable amount of force, soyou
must mount it on asolid structure (i.e. asubstantial frame
member) intheboat. |n some casesyou may needtobuild a
specia frameto mount thedriveunit.

» Toprevent excessnoiseand vibration, do not attach thisdrive
toany structuresthat support cabins.

» Driveorientation:

» Thedrive can bemounted on avertical or horizontal surface.

 If necessary, you can rotate the mounting foot through 90
degreesto provide amore convenient mounting position (as
shownin Figure 7). Todothis: removethefour screws
securing themounting foot to thedrive unit, rotate the
mounting foot, then replace the screws.

» Additionally, thedrivemay faceeither way asyou can correct
the steering direction by reversing the polarity of the motor
connections at the course computer (see Figure 8).

e General position:
» RefertotheEMCingtalation guidelines (page 6)
» Makesurethedrivewill beaccessiblefor future servicing.
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* Environment:
e Thisdriveisnot waterproof, so you should mountitinadry
location, clear of any bilgewater.

Mounting bolts

Attach the mounting foot with two stainless steel M 12 (Y, inch) bolts
and lock nuts/lock washers.

Note: Beforefinally tightening the boltsyou must check sprocket
alignment (see page 12) and chain tension (see page 12).

Note: Alwaysmount the drive as securely aspossibleto make sureit
performsreliably and the chain remainscorrectly aligned.

Connecting to the steering system

Therotary driveisconnected to the steering system by achain drive
between a sprocket on thedrive and asprocket on the boat’ s steering
shaft.

Note: Most steering gear manufacturers supply special autopilot
drive attachments, and many include thisasstandard. Contact your
steering gear manufacturer for moreinformation.

When you have checked with the steering gear manufacturer about
how and where you can attach the autopil ot chain to the boat’s
steering system, you need to:

e determinethe sprocket and chain sizes
» atachandaignthesprocketsand chain
» tensionthechain correctly

Determining the sprocket and chain sizes
Chainsize

Recommended chain size: standard %/ginch pitch.
Sprocket sizes

To determinethe sprocket sizesrequired at the steering shaft and
rotary drive:

 countthenumber of timesthe steering shaft turnswhenyoumove
therudder from hardover to hardover
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e useFigure4todeterminethe sprocket sizesrequired at the
steering gear shaft (steering sprocket) and at therotary drive
(drive sprocket) by:
 reading up from the number of steering shaft turns(onthe
horizontal axis) until you reachthelinefor Type 1 or Type2
drive (asappropriate)

» reading across (to thevertical axis) toidentify the appropriate
steering and drive sprocket sizesfrom thetable on theleft

» forexample, if the steering shaft turnstwicewhen the rudder
movesfrom hardover to hardover you will need (asindicated by
thedotted lineson Figure 4):

» al3toothdrivesprocket and 38 tooth steering sprocket if you
haveaTypelrotary drive

» al5toothdrivesprocket and 57 tooth steering sprocket if you
haveaType2rotary drive

Drive sprocket
Steering sprocket

\ Rotary drive - sprocket sizes

[=}

15 | 76 g 5 - \ \
- c

13|57 2 \ \

E]

- 4 \
15 | 57 GE) \ \
17| 57 s \ \
13| 38 Y 3 \A \
15 | 38 NN
17 38 | \ \
NS Z N\ Type 2

Type 1

1 2 3 4 5 6
Number of steering shaft turns (hardover to hardover) D5083-1

Figure 4: Rotary drive sprocket sizes

Note: The sprocket sizesin Figure 4 provide good steering
performancefor most boats. If you think your boat may have unusual
steering characteristics, contact Raymarine’ s Technical Services
Call Center or an Authorized Service Representative for advice.
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Obtainingthesteering sprocket

Obtain the appropriate sized steering sprocket from the steering
system manufacturer.

Obtainingthedrive sprocket

Your Raymarine dealer can supply thefollowing drive sprockets
(suitablefor a®ginch pitch chain):
¢ 13tooth: part number M 81182
e 15tooth: part number M 81183
e 17tooth: part number M81184
¢ 19tooth: part number M 81185
e 25tooth: part number M 81186

CAUTION:

Tostop thedrive sprocket rotating on thedrive shaft, the shaft
hasa'/zinch square projection (awoodr uff key) that fitsintoa
notch (or keyway) at thecentre of thesprocket. If you useanon-
Raymarinedrivesprocket, itsboreand keyway dimensionsmust
fall within therangesspecified in Figure 5for it tolock correctly
tothedriveshaft.

322 mm-3.24mm
(0127 in-0.1275in)

15.89 mm—15.9 mm
(0.6256 in —0.6275 in)

keyway — bore
grub screw
9.46 mm—9.61 mm

‘ (0.3725in—0.3785 in)
19mm \'},%, -—
(0.751n) ‘ 12.7 mm

[ | | (0.51in)
|

D5084-1

Figure 5: Sprocket bore and keyway dimensions
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Attaching drive and steering sprockets

Note: Each sprocket must be keyed and then screwed to the shaft with
agrub screw secured with thread-locking compound.

Checking sprocket alignment and chain tension
Aligning drive and steering sprockets

Both sprockets must be accurately aligned to runin the same plane
whenviewed fromtheside. Check for correct alignment by holdinga
straight edge between the edge of the sprockets (see Figure 6).

Steering sprocket Steering sprocket

i
.

| Drive
I sprocket
Drive
sprocket
e e | \
L 1| L ]
[ ] [ ]
Side view | End view 050851

Figure 6: Sprocket alignment

Adjusting the chain tension
Adjust thechaintension until itisjust tight, so thereisminimal lost
motion between the drive sprocket and the rudder stock.

Note: Ifthechaintensionisnot set correctly, theresulting lost motion
will impair steering performance.

To adjust chaintension:

» Drivesmounted horizontally: place asmany of the supplied
shimsas necessary under the mounting foot (see Figure 7).

» Drivesmounted vertically: usethe dotsin the mounting foot to
movethedriveup or down (seeFigure 7).
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Figure 7: Adjusting chain tension

Steering check

When you havetensioned the chain correctly, turn the steering wheel
from hardover to hardover to check that the chain and sprocketsmove
freely and are correctly aligned.

WARNING:

Keep clear of moving steering systemsat all times. Protect
moving partsfrom accessduring normal use.

3. Connecting to the course computer
WARNING: Electrical safety

Makesurethepower supply isswitched off beforeyou makeany
electrical connections.

Therotary drive haselectrical connectionsfor:

e drivemotor: two single-core cables: red and black
¢ clutch: atwo-corecablewithred (+) and blue (-) cores
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Follow these stepsto connect therotary driveto the course computer:

1

Measurethetotal distance of cablerunfromthedriveunit tothe

course computer:

¢ useTable2toidentify the appropriate motor cable size

« useatleast 1.5mm? (16 AWG) copper cablefor theclutch

Jointhese cablesto the drive cables using appropriate el ectrical

connectorsor junction boxes at the correct power rating.

Routethe cablesback to the course computer, taking into account

the EMC installation guidelines (see page 6).

Connect the cablesto the course computer (see Figure 8):

e CLUTCH terminals: red coreto +ve, blue coreto -ve.

« MOTOR terminals: at thisstage you can connect either motor
cableto either terminal. You will check these connections
after installing therest of the autopilot system.

Table2: Recommended cable sizes

Cable length Cable gauge Cop!)er area
(drive to course computer) (AWG) (mm?)
Type 1drive

up to 3m (10ft) 14 2.5

up to 5m (16ft) 12 4

up to 7m (23ft) 10 6

up to 10m (32ft) 8 10

up to 16m (52ft) 6 16
Type 2 drive 12V

up to 5m (16ft) 10 6

up to 7m (23ft) 8 10

up to 16m (52ft) 6 16
Type 2 drive 24V

up to 3m (10ft) 12 4

up to 5m (16ft) 10 6

up to 10m (32ft) 8 10

up to 16m (52ft) 6 16
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SEOID0OIDREEE SEE OO0
0|0 ][ o
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swrce POWER MOTOR soiewom cuurcw Ik CII.UT<IZH POWER M.OT?R

-

Type 150/400 course computer Type 100/300 course computer

D5080-1

Figure 8: Course computer connections

4. Post installation checks

Check thefollowing points after installing the drive:

Isthe drive secured to asubstantial structureon theboat?
Haveyou used suitable steering and drive sprocketsfor the boat?
Arethedriveand steering sprocketsin linewhen viewed side-on?
Haveyou securely |ocked both sprocketsto the shafts?

Haveyou tensioned the chain correctly?

Arethemotor and clutch cables correctly routed and securely
connected to the course computer?

7. Complete ahand-steering check: Do the chain and sprockets
movefreely andin correct alignment from hardover to hardover?

ok owbdpE

Note: When you haveinstalled the entire autopilot system, you will
needto completean autopil ot steering check. Refer tothecontrol unit
handbook for more details.

Maintenance

Onaregular basis:

e check all connectionsand mountingsare secure

¢ check chain and sprockets are correctly aigned and tensioned
« lightly grease sprocketsand chain

« check cablesfor signsof wear or damage

Note: If thisdriveisused heavily, we recommend that it isserviced
every two years by a Raymarine Authorized Service Representative.
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EMC servicing and safety guidelines

Raymarine equipment should be serviced only by authorized
Raymarine servicetechnicians. They will ensurethat service
procedures/replacement parts used will not affect performance.
Thereareno user serviceable partsin any Raymarine product.
Some products generate high voltages, so never handle cablesor
connectorswhen power isbeing supplied to the equipment.
When powered up, all electrical equipment produces
electromagnetic fields. These can cause adjacent pieces of
€lectrical equipment tointeract with one another, witha
consequent adverse effect on operation. In order to minimize
these effects and enable you to get the best possible performance
fromyour Raymarine equipment, guidelinesaregiveninthe
installation instructions, to enableyou to ensure minimum
interaction between different items of equipment, i.e. ensure
optimum Electromagnetic Compatibility (EMC).

Alwaysreport EM C-related problemsto your nearest Raymarine
dedler. Weuse suchinformationtoimproveour quality standards.
Insomeinstallations, it may not be possibleto prevent the
equipment from being affected by external influences. Ingeneral
thiswill not damage the equipment but it can lead to spurious
resetting action, or momentarily may result in faulty operation.

Product support

Raymarine products are supported by aworldwide network of
distributorsand Authorized Service Representatives. If you
encounter any difficultieswith this product, please contact either
your national distributor, or your servicerepresentative, or the
Raymarine Technical ServicesCall Center.

Raymarine Ltd
Anchorage Park
Portsmouth, Hampshire
England PO3 5TD

Raymarine Inc Raymarine
22 Cotton Road, Suite 280 ON BOARD ")

Nashua
NH 03063-4219, USA

Telephone +44 (0)23 9269 3611 Telephone +1 603 881 5200
Fax +44 (0)23 9269 4642 Fax +1 603 864 4756

WWW, raymari ne.com

Www.raymarine.com

Raymarine Technical Services Call Center

UK: +44(0)23 9271 4713 or USA: +1 603 881 5200 or
+44(0)23 92693611 ext. 1083 1-800-539-5539 ext. 2333
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