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Important information

-t

Safety notices
WARNING: Productinstallation

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

Because correct performance of theboat’ssteeringiscritical for
safety, we STRONGLY RECOMMEND that an Authorized
Raytheon 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 navigation and should never
replacecommonsense and navigational judgement. Always
maintain aper manent watch soyou can respond to situationsas
they develop.

EMC conformance

All Raytheon equipment and accessories are designed to the best
industry standardsfor usein the recreational marine environment.
Thedesign and manufacture of Raytheon equipment and accessories
conform to the appropriate Electromagnetic Compatibility (EMC)
standards, but correct installationisrequired to ensurethat
performanceisnot compromised.

Handbook information

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

Raytheonisaregistered trademark of Raytheon Company.
© Raytheon Marine Company 2000.
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Introduction

Welcometotheinstallation guidefor the Raytheon hydraulic linear
drive system. This product isintended to operatethe boat’s steering
mechanism as part of a Raytheon autopilot system.

Thehydrauliclinear drive system isdesigned for boatswith existing
mechanical steering systems, not hydraulic steering systems. It
providesatotally isolated autopil ot steering system consisting of :

* Hydraulicram: asdlf-contai ned autopil ot steering cylinder witha
load limiting system and abuilt in clutch (to alow friction-free
steering when theautopilotisnot in use).

» Reversing hydraulic pump: powersthe hydraulic ram.

* Hydraulicfluid reservoir: supplieshydraulic fluid to the system.

CAUTION:

Theram drivestherudder directly from thetiller arm or rudder
quadrant. Beforeinstallingthisdriveunit, check that theboat’s
steering system can bebackdriven from therudder.
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Figure 1: Main components of the hydraulic linear drive system

Contents
n Product specifications page 4
n Installation instructions page 5
H Maintenance information page 15
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Specifications
Ram specifications
Table 1:  Ram specifications
Type 2(T2) Type 3(T2)
:;‘:;‘:)‘:I']’i':jcgﬁa 0 M81200 (12 V) M81202 (12 V)
9 M81201 (24 V) M81203 (24 V)
Maximum boat 22,000 kg 35,000 kg
displacement (48,500 Ib) (77,000 b)
Peak thrust 585kg 1,200 kg
(1,290 Ib) (2,7001Ib)
Maximum stroke 254 mm 300 mm
(10in) (12in)
Hardover to hardover time ~ 10sec 12 sec
(4/-35° no load)
Maximum rudder torque 1,270 Nm 3,200 Nm
(11,300 Ib.in) (28,800 Ib.in)
Other information (applies to Types 2 and 3)
protected for use in engine compartments
CE approvals - conforms to:
89/336/EC (EMC), EN60945:1997
94/25/EC (RCD), EN28846:1993
Ram dimensions
A (mid stroke)
457 mm (18 in)
i L —o
£
: Er o8 [ — S
< § re Drive A (mid stroke)
4 fixing holes for Type 2 540 mm (21.25 in)
gmm (03125in)bolts Ty 3 690 mm (27.15 in) 50531

Figure 2: Ram dimensions
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Installation instructions

Parts required
Toingtall thisdriveyou will need:

» Partssupplied:

» prefilled and pre-bled system consisting of: hydraulic ram;
hydraulic pump; hydraulic pipes; fluid reservoir (supplied
fitted with transit cap; standard cap a so supplied)

* hydraulicfluid (tofill reservoir)

« tiller pinassembly (see Figure 7) consisting of: tiller pin,
R-clip, top washer, lock washer, nut (UNC nylock)

e Additiona parts:

« suitable securing boltsand lock washers/l ock nutsfor the
hydraulic ram and pump (see page 9)

 guitable cableand electrical connectorsfor the drive motor
and clutch (seepage 12)

Note: Make sureyou have obtained these additional partsbeforeyou
startinstallation.

Installation steps
WARNING: Electrical safety

Makesureyou have switched off thepower supply beforeyou
gtart installing thisproduct.

Follow these stepsto install your hydraulic linear drive system:

n Consult the EMCinstallation guidelines. page 6
v

n Mount the drive system components. page 7
v

H Connect to the course computer. page 12
v

n Complete the post-installation check. page 14
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1. EMCiinstallation guidelines

All Raytheon equipment and accessories are designed to the best
industry standardsfor usein the recreational marine environment.

Their design and manufacture conformsto the appropriate
Electromagnetic Compatibility (EM C) standards, but correct
installationisreguired to ensure that performanceisnot
compromised. Although every effort has been taken to ensure that
they will perform under all conditions, itisimportant 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 al 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 el ectrical equipment.

For optimum EMC performance, itisrecommended that wher ever
possible:

» Raytheon equipment and cables connected toit are:

* 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
7 ft(2m).

* Morethan 7 ft (2m) from the path of aradar beam. A radar
beam can normally be assumed to spread 20 degreesabove
and below theradiating el ement.

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

« Raytheon specified cablesare used. Cutting and rejoining these
cables can compromise EM C performance and must be avoided
unlessdoing so isdetailed in theinstallation manual .

« Ifasuppressionferriteisattachedtoacable, thisferriteshould not
beremoved. If theferrite needsto beremoved during installation
it must be reassembl ed in the same position.
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Suppression ferrites

Thefollowingillustration showstypical cable suppression ferrites
used with Raytheon equipment. Always usethe ferrites supplied by
Raytheon.

D3548-2

Figure 3: Typical Suppression Ferrites

Connections to other equipment

If your Raytheon equipment isto be connected to other equipment
using acable not supplied by Raytheon, asuppression ferrite MUST
alwaysbeattached to the cable near to the Raytheon unit.

2. Mounting the drive components
M ounting the drive componentsinvolvesfour main steps:

» ensuring correct hydraulic ram alignment
 securing the hydraulic ram to the boat

« connecting the hydraulic ramto the steering system
« ingtallingtheother partsof thedrive system

Ram alignment
When mounting the hydraulic ram, check that it isaligned correctly:

e Therammust beat right anglesto the mounting surface (see
Figure 4).

e Therammust beat right anglestothetilleraamwhentherudderis
amidships (seeFigure 4).

¢ Thepushrod must beaccurately aligned with thetiller arm plane
of rotation. Theball endfitting only allowsup to 5 degrees
misalignment between the push rod and tiller arm plane of
rotation (seeFigure 5).

.
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A (mid stroke)
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astern ‘ I
- % |
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Type2 540 mm (21.25 |n) 180 mm (7.1 in)
Type3 690 mm (27.15 in) 267 mm (10.5 in)

View from °©
above o 8
]
B (tiller arm
radius)

D5091-1

Figure 4: Hydraulic ram alignment

View from astem
D5092-1

Figure 5: Alignment between push rod and tiller arm plane of rotation

CAUTION:

Accurateangular alignment isextremely important. You must
not exceed this+/- 5degreelimit under any circumstances.

Securing the hydraulicram

Mounting location

Before you secure the hydraulic ram to 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.
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e Sructural strength:

» Thisdrive producesaconsiderable amount of force, soyou
must mount it on asolid structure (i.e. asubstantial frame
member) intheboat. In some casesit may be necessary to
build aspecialy strengthened frameto mount the drive unit.

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

* Driveorientation:

* Youmust mount the hydraulic ram horizontally withits
mounting foot on ahorizontal surface (see Figure 6). The
swivel joint doesnot have sufficient movement to positionthe
mounting foot vertically.

e General position:

» Refertothe EMC installation guidelines(page 6)

* Makesurethedrivewill beaccessiblefor future servicing.
* Environment:

e Thisdriveisnot waterproof, soyou should mountitinadry
location, clear of any bilgewater.

View from above

View from above

D5089-1

Figure 6: Drive orientation

Securing bolts

Attach the mounting foot with four stainless steel M8 (%,5inch) bolts
and lock nuts/lock washers.

Note: Always mount the hydraulic ramassecurely aspossibleto
make sureit performsreliably and remains correctly aligned.

.
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Connecting to the steering system

CAUTION:

Consult thesteering gear manufacturer if you haveany doubt
about thestrength of theexisting tiller arm or rudder quadrant.

Thisdrive produces aconsiderable amount of force, so you must
ensurethat your tiller arm or rudder quadrant can copewith the peak
thrust specified inthe Table 1, Ram specifications

Use one of these methodsto attach the push rod to the rudder stock:

1. Independent tiller arm: werecommend that you attach the push
rod to the rudder stock viaan independent tiller arm (Edson and
Whitlock offer astandard fitting).

2. Seeringlinkagetiller arm or rudder quadrant: incertain
cases, you may beableto attach thepush rodtothesametiller arm
or rudder quadrant used by the main steering linkage. Consult the
steering manufacturer before you modify the rudder quadrant.

Attaching the rod end

Usethe suppliedtiller pin assembly to attach therod end to thetiller
arm, at thetiller armradiusshownin Figure 4.

1. Attachthetiller pintothetiller arm:
* insertthetiller pinthroughthetiller arm hole, sotheflange
remainsabovethearm (seeFigure 7)
« makesurethat thetiller pinisatight fitinthetillerarm
» usethesuppliedlock washer and fully tighten thelock nut

Note: If necessary, youwill needtodrill aholeinthetiller armat the
radiusshowninFigure 4.

R-cli

W:slﬁer Drive  Hole diameter 'X'
Type2 13 mm (0.52 in)

Rod end — Type3 20 mm (0.78 in)

Flange

Tiller arm

Lock nut

Tiller pin

D5090-1

Figure 7: Attaching the push rod to the tiller arm
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2. Attachtherodendtothetiller pin:
» placetherod end ontothetiller pin
» securewith the supplied washer and R-clip (see Figure 7)

Steering check

When you have mounted theram, turnthe boat’ ssteering wheel from
hardover to hardover and check that:

» Angular movement of the ball endfittingislessthan 5 degrees
(seeFigure 5). If you exceed this5 degreelimit, the drive will
catch onthetiller arm/rudder quadrant and theball joint will bind.

* Nopart of thedrive unit foulsthe boat’s structure when the push
rod movesinand out.

¢ Thetota rudder movementislimited to +/- 35 degreesby the
steering system end stopsrather than thelinear drive’'send limits

(seeFigure 8).
steering system steering system
end stop , \ end stop
350 350 D5079-1

Figure 8: Total rudder movement

CAUTION:

Makesurerudder movement islimited by the steering system
end stopsbeforethe push rod reachesitsend stop. Failuretodo
thiscould damagethedriveand will invalidatethewar ranty.

Installing the other parts of the system

Note: To makeinstallation easier, we supply the hydraulic linear
drive system pre-plumbed, pre-filled with hydraulic fluid and
pre-bled, with just the reservoir empty. Asaresult you should not
need to bleed the systemduring installation. If you do need to
disconnect the pipesfor any reason, contact Raytheon Technical
Services Call Center for advice on bleeding the system.

.
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Hydraulic pump
M ount the hydraulic pump:

e onasubstantial member to avoid vibration that could damagethe

hydraulic pipes

« onahorizonta surface, clear of water spray and possible
immersion.

* level or abovethehydraulicram to prevent air from collecting
intheram

Note: Securethe pump using suitablebolts, lock nuts& lock washers.

Reservoir

Mount thereservoir vertically and at least 150 mm (6 in) abovethe
hydraulic pump (to ensure agood supply of fluid to the system):

1. Attachtheclip, then usethetie-wrapto securethereservoir tothe
clip.

2. Removethetemporary (non-breathable) transit cap fittedto the
reservoir.

3. Fill thereservoir with the supplied hydraulicfluid, sothelevel is
between the minimum and maximum lines.

CAUTION:

Absolutecleanlinessisessential when workingwith hydraulic
systems. Even thesmallest particleof dirt could prevent the
steering system check valvesfrom wor king properly.

4. Fitthesupplied standard (breathable) cap tothereservoir.
5. Openthereservoir tap.

3. Connecting to the course computer
WARNING: Electrical safety

Makesurethepower supply isswitched off beforeyou makeany
electrical connections.

Thehydrauliclinear drive system haselectrical connectionsfor:

« themotor inthe pump: two cables: red (+) and black (-)
« theclutchinthehydraulic ram: atwo-core cable with brown (+)
and blue (-) cores

- ikl
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Table2: Recommended cable sizes

Cable length Cable gauge Cop?er area
(pump to course computer) (AWG) (mm?)
Type 2drive 12V

upto5m (16 ft) 8 6

upto7m (23 ft) 6 10

up to 16 m (52 ft) 4 16
Type 2drive 24V

upto3m(10ft) 12 25

upto5m(16ft) 10 4

upto7m (23 ft) 8 6

up to 10 m (32 ft) 6 10

up to 16 m (52 ft) 4 16
Type 3drive 12V

upto5m (16 ft) 8 6

upto7m (23 ft) 6 10

up to 16 m (52 ft) 4 16
Type 3 drive 24V

upto3m(10ft) 8 6

upto7m (23 ft) 6 10

up to 16 m (52 ft) 4 16

Connect the pump and ram to the course compuiter:

1. Measurethedistance of cablerunfrom the pump and ramtothe
course computer:
« useTable 2toidentify the appropriate motor cablesizes
« useatleast1.5mm? (14 AWG) copper cablefor theclutch

2. Jointhese cablesto the ones on the pump and ram using
appropriate electrical connectorsor junction boxesat the correct
power rating.

Note: To meet current EMC legidation, you must NOT untwist the

pump cables, and you must NOT remove the suppression ferrite.

3. Routethe cablesback to the course computer, taking into account
the EMC installation guidelines (page 6).
4. Connect:
 thecablesfrom the pumpto the MOTOR terminalsonthe
course computer (see Figure 9): at this stage you can connect
either motor cableto either terminal. Youwill check these
connectionsafter installing therest of the autopilot system.

.
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i

 thecablesfromthehydraulicramtothe CLUTCH terminalson

the course computer (see Figure 9): brown (+) and blue (-)
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Type 150/400 course computer

Type 100/300 course computer

D5080-1

Figure 9: Cable connections at course computer

4. Post-installation check

WARNING:

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

Check thefollowing points after installing the drive:

1
2.

I sthemounting foot securedto asubstantial structure ontheboat?

Isthe hydraulicram correctly aligned, i.e:
» Isthemountingfoot correctly oriented?

* Isthedrivemounted at right anglesto thetiller arm, inamid-

stroke position, when the rudder isamidships?

« Isthepushrod accurately aligned withthetiller arm plane of

rotation (deviation lessthan 5 degrees)?

Isthe hydraulic ramrod end:

» securely attached to thetiller arm or quadrant?

» atached at therecommended tiller arm radiusfor the boat?
Arethe motor and clutch cables correctly routed and securely
connected to the course computer?

Aredl hydraulic pipes securely connected, with no leaks?

Haveyoufilled thereservair, fitted the standard cap and opened

thereservoir tap?

Have you completed ahand-steering check (see page 11)?
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Note: When you haveinstalled the entire autopil ot system, you will
need to completean autopilot steering check. Refer tothecontrol unit
handbook for more details.

Maintenance

Onaregular basis:

« check al connection and mountings are secure

e check hydraulicram alignment

« check pipesand cablesfor any signsof wear or damage
» check hydraulic pipesandjointsfor leaks

EMC servicing and safety guidelines

*  Raytheon equipment should be serviced only by authorized
Raytheon servicetechnicians. They will ensurethat service
procedures and replacement partsused will not affect
performance. Thereareno user serviceable partsin any Raytheon
product.

« Someproductsgenerate high voltages, so never handlethe
cables/connectorswhen power isbeing supplied to the
equipment.

*  When powered up, al electrical equipment produces
electromagnetic fields. These can cause adjacent pieces of
electrica equipment to interact with oneanother, witha
consequent adverse effect on operation. In order to minimize
these effectsand enable you to get the best possible performance
from your Raytheon equipment, guidelinesaregiveninthe
installation instructions, to enable you to ensure minimum
interaction between different itemsof equipment, i.e. ensure
optimum Electromagnetic Compatibility (EMC).

« Alwaysreport any EMC-related problem to your nearest
Raytheon ded er. We use suchinformationtoimproveour quality
standards.

* Insomeingtalations, it may not be possibleto prevent the
equipment from being affected by external influences. In general
thiswill not damagethe equipment but it can lead to spurious
resetting action, or momentarily may result in faulty operation.

.
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Product support

Raytheon 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 service representative, or the
Raytheon Technical ServicesCall Center. Refer tothe back cover
or the Worldwide Distributor List for contact details.

Raytheon Marine Company  Raytheon Marine Company nayl'heon

Recreational Products Recreational Products
Anchorage Park 22 Cotton Road, Suite 280
Portsmouth, Hampshire Nashua

England PO3 5TD 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.raymarine.com WWww.raymarine.com
Raytheon Technical Services Call Center

UK: +44 (0)23 9271 4713 or USA: +1603 8815200 or
+44(0)23 92693611 ext. 1083 1-800-539-5539 ext. 2333

techsupra@raytheon.com rmc_tech_raytheon@raymarine.com




