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FOREWORD

Provided it is correctly Installed, allgned and malntalned, the PRM402 gearbox should have a long
and frouble-free llfe. Thls workshop manual contalins Important Instructions to ensure that +this
Is so, and it Is of the utmost Importance that these are carefully followed. Newage Transmissions
plc can accept no respensibil ity under warranty or otherwiss for any loss or damage resulfing from
fal lure to observe these Instructions.

Te aveid prejudicing your rights under warranty, do not undertake any repalr or other work on the
gearbox during the warranty period wlthout first contacting Newage Transmissions plc or an
authorlsed distrubutor or dealer for advice. |In the event of fallure, you should do this via the
engine distributor who supplled the gearbox, or his local dealer; If this [s not posslble, you
should notify the lccal Newage distributor/dealer or Newage Transmlsslons plc dlirect.

CLAIMS UNDER WARRANTY

Claims for the replacement of parts under warranty must always be submitted to the distributor who
supplied the gearbox; if thls Is not possikle, appilcation may be made to the nearest distrlbutor
or dealer, who must, however, be advised of the suppller's name and address.

SERVICE PARTS

The comprehensive [llustrated parts |lst at the rear of thls manual also contalns full information
on ordering procedures.

PRE-DEL | VERY TEST

Before It leaves the factory, every gearbox Is subjected to a final test and Inspection which
Includes the following:-

I. Flush clean 7. Check operatlng femperature
2. Check tIme to reach cperating temperature 8. Check operating oll pressure at 2000
rey/min
3. Pressurise case, check for leaks 9. Check output nut torque
4, Check noise level 10. Check input spline dimenslions
5. Check for drag In neutral Il. Check bolt torques
6., Check valve lever operating force 12. Check coupling concentricity
6A Neutral to forward 13, Check for conformlty with details

on serial number plate
6B Neutral to reverse P



IDENTIFICATION PLATE

Before 1t leaves the factory, every PRM402 Is fitted with an Identlflication plate on the top half

of the gsarcase which loocks something like this:-.

NEWAGE PRM COVENTRY NEWAGE PRM COYENTRY
123456 Al234
40203

MADE IN ENGLAND MADE [N ENGLAND

For reference, please record the model
and serlal number of your gearbox here.

it will be noted that there are twoc i|lnes of numbers.

The top line Is the gearbox serlal number, which enables the factory to trace the history of the
gearbox right back to Its date of manufacture and the components and matertals used to make 1t.

The lower Ilne ts the gearbox specificaticn; In the example glven this translates as follows:-

402 D Lﬂ

First 3 diglts — gearbox model

Fourth diglt - output shaft configuration

Note:- some gearboxes (exclusively 1.09:1 and
1.459:1 ratlos) also have the letter "X after the
fourth digit. This signlfles that they are fitted
with the high pressure valve system glving an
oporating pressure In the 2760 -~ 3100 kPa
(400-450 1b/1n?) range.

Fifth {and sixth) digit - ratlo

NOTE:— Throughout this manual engine, gearbox and propeller rotations are always described as
seon looking forward from the propeller to the engine.
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|. GENERAL DATA
1.1 Specifications
Goar ratlos

1.09:1, 1.459:1, 1.935:1, 2.565:1, 2.904:1 or 3.952:1.

Power rating:
RATIO PLEASURE LIGHT COMMERCIAL HEAYY COMMERC AL
BHP kW BHP kW BHF kW
1.09:1, 1.459:] 9.62 7.17 7.62 5.68 7.23 5.39
| .935:t 6.76 6.53 7.23 5.39 6.85 5.0
2.565: 1 8.00 5.97 7.23 5.39 6.85 5.11
2.904:1, 3.953:1 7.62 5.68 6.85 5.11 6.47 - 4.85
MAXIMUM OPERATING SPEEDS: 4000 rev/min Intermittent, 3,600 rev/mln conitlnuous

Note: these ratings refer to dlesel engines; powers are expressed In BHP and kW per 100 rev/min
engine operating speed, and are measured at the engline flywheel. Ratings have been establlshed to
ensure the long and trouble—fres |lfe of the gearbox which must not be used at powars greater than
those shown.

SERVICE CLASSIFICATION DEFINITIONS

PLEASURE:~ [Imited to planing hull pleasure craft; operation at full engine throttle not to
exceed 5% of total tlme, with balance of usage at 90% or less of full throttie engine speed, and
maximum operating +ime 500 hours per year. The use of the PRM402 gearbox at this rating In any
commercial beat, or In sport-fishing charter boats or long-range pleasure crulsers, Is not
approved.

LIGHT COMMERGIAL:- planing or semi-displacement craft used In pleasure or commercial
applfcations may qualify for [ight commerclial rating If annual usage is less than 1500 hours and
fuli throttie operation Is limited, with most operating time at partlal throttle.

HEAVY COMMERCIAL:- all displacement and semi-displacement craft used In any commercial
application should be classified according to the heavy commerclal rating. In vessels of this
type (including trawlers, purse selners, lobster and crab boats, tugs, ferrles, offshore supply
boats etc.) the gearbox Is expected to wark at full rated englne power and speed. The engine's
power setting must be known, and must be within permitted heavy commercial rating of the gearbox.

IMPORTANT NOTE:

(1) 1t Is vital that the englne, gearbox model, reduction ratio and propeller size should be
correctly matched so that the engine can without labouring attaln §ts rated speed appropriate to
the service classlflcation at which it Is 10 be used. MNeglecting to observe thls requiresent will
place undue straln on both the engine and the gearbox and may eventually lead to thelr fallure.

{2) It Is also essentlal to ensure the torsional compatibllity of the complete propulslon system
from the engine to the propeller, otherwlse gear noise may result, particularly at low englne
speeds; |If Ignored, this may eventually lead to damage of elther engine or transalssion components.

Newage Transmlsslons plc will provide all possible Information to help find solutlons to existing
or potential torsional problems, but I+ Is the ultimate responsiblilty of the person who assembles
the driving and driven equipment to ensure that they are torsionally compatible.



APPROXIMATE WEIGHTS AND OIL CAPACITIES

DRY WEIGHT OIL CAPACITY
PRM4C2D 72kg (1581b} |excluding drive 2.5 litres {4.40 pints}) } plus the amount
PRM402D4 80kg (1761b) {coupling, adaptor 3.5 lltres (6.16 plnts) | needed to fll}
PRMAG2A 90kg (1981b} |and cooler. 3.0 litres (5.28 pints) | +he coolling
PRM4G2C 93kg (205kg) 3.0 litres (5.28 plnts) I clircuit,
Additlonal weight, power take off: 12 Kg (26.41b}

input rotation:

May be elther clockwlise or antl-clockwise {(see section 2).
Output rotatlon:

Clockwise or anti-clockwise as required (see section 4.13}.
Hydraul Ic operating system:

Working oll pressure 1.09:1/1.459:1:- mintmum--2760 kPa (400 1b/1n?) 2:9
maximum--3100 kPa (450 ib/in?) 3\ Y

other ratlos :-: minimum--2275 kPa (330 ib/In?)
maxmum--2655 kPa (385 1b/1n?)

Note:~ the above pressures do NOT apply to gearboxes fltted with tfrolling valves, for which
speclfic iastructions are provided separastely.

Oll pressures should be measured at a gearbox operating temperature of 70°C and an Input speed of
not less than 1500 rev/min, Normal operating oll temperature should be between 50°C - 70°C with a
maximum of 80°C permissible for very short periods only.

In order to ensure that correct operating temperatures are malntained an oll cocler Ts requlred,
and there are two 3/8 in. connectlions on the valve block so that a sultable unit may be fltted.
The capacity of the cooler needed depends on a number of factors, Including transmitted power,
operating speed, duty cycle, Inlet water temperature and amblent temperature. Sultable coclers
are avallable from Newage Transmissions plc.

Input drive couplings:

Floxible drive couplings are avallable to sult flywheels of 10 In and IL.5 In nominal dlameter +o
SAE J620C, and to other dimenslons.

Goarcase:

Heavy duty cast lron for use In the marine environment, constructed In +two halves for ease of
servicing; ribbed internally for rigldity and strength,

Input shaft:

402D, 402A: 29mm (1.14 in) diameter with Y6/32 pP 1nvolute spline,
402C : 33mm (1.30 1n) diameter with 20/40 DP 26 tooth Tnvolute spline.

Propel ler thrust:

Ahead and astern thrust carried by the output shaft bearings which are of adequate capaclty for
ail factory-approved ratings.



Output flange:

152.4mm (6 in) dlameter, wlth 6 holes,
splgot, 76.2 mm (3.0 in) diameter,

Instal lation angle:

|3mm (G.

512

In) diameter on

12imm (4.5 in) PCD, and female

The maximum fore and aft Installatlion angle permlissible at rest is 17°.

1.2 Installation detalls
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2. INTRODUCTIOM

The PRM402 marine transmissicon Is an oll-operated gearbox of the counter-shaft type with separate
ol l~operated multl-disc clutches (which need no adjustment) for both ahead and astern drlve. This
design permlts full power to be transmitted In astern as well as ahead, and allows right hand or
left hand propeller rotation in ahead drive with identical ratios in both dlrections.

Both left-hand (anti-clockwise) and righf-hand (clockwise) rotating englines can be accommodated.
Note: throughout this manual, engine, gearbox and propeller rotations are described as seen when
standing aft of the boat, facing forwards towards the engine and transalssion.

3. CONSTRUCTION

3.1 Gearcase

The gearcase Is free of hydraullc pipes, cylinders and associated components, and the oniy items
mounted externally are the oll pump, hydraulic control block and operating lever.

A magnetic draln plug Is provided at the front of the gearcase; If required, this can be removed
and a hand-operated draln pump connected.

Connections are provided on the valve block for the of| cooler pipes and an oll pressure gauge.
3.2 Gear trailn
The transmission comprises an input shaft assembly, a layshaf+ assembly and an output shaft.

The Input shaft, which Is supported by & taper roller bearing at elther end, [ncorporates a drive
pinion of the required ratio (running on needle roller bearings}, an emergency operating device
{see section 6.4}, +he forward (when used with a right-hand propeller} drlive ciutch assembly, the
clutch gear and a hydraulically actuated plston to operate the clutch.

The layshaft Is simllarly supported by taper roller bearings and alse carries a drive plnlon of
the same ratlo (agaln running on needle roller bearlngs), the reverse (when used with a right-hand
propeller} drive clutch assembiy, a clutch gear of the opposite hand rotation to that on the input
shaft, and a hydraulically actuated plston to operate the clutch.

The output shaft runs on amply proportioned bearings, arranged in such z way that propeller thrust
can be satlsfactorily absorbed; It also carries the output gear and the output flange,

Internal Layout (PRMA02A & PRM402C) Angle Drive/In-Line

Input Shatt

Flywheel

Flywheel

Fig. 1 Internal layout diagram




3.3 Geartraln - Angle drive

The angle drive unlt incorporates a palr of conlcal Invoclute gears (supported on bearings of
adequate slze for all factory approved ratings) soc arranged that the cutput shaft runs at an angle
of B° down relatlve to the Input shaft and reduclng the centre |ine dlstance between the engine
crankshaft and the gearbox output shaft. Thls allows the englne to be instailed as near to the
horlzontal as possible whilst malntaining the required propeller shaft Iine.

3.4 Geartraln ~ In-llne

The Tn—|ine gearbox incorporates a matching pair of conical involute gears (supported on bearlings
of adequate size for all factory approved ratings) so arranged that the input shaft of the main
gearbox [s stepped down to the same centre |ine as the output shaft, bringing the propelier shaft
Into line with the engine crankshaft.

3.5 Valve block

The valve block, located on top of the gearcase, contalns the main.control valve, which In turn
Incorporates the hlgh pressure valve which controls oll supply to the clutch assemblles. Any oll
surplus to clutch operation requirements Is used for lubrlcation purposes.

The control valve 1s fltted with a spring-loaded nsutral detent which provides a posltive "feel"
to the neutral positlon to faclilitate the setting-up of the remote control operating unlt and help
ensure positive shifting.

3.6 Neutral safety swiich

A neutral safety start switch, which prevents the engine from being started unless the gearbox Is
In neutral, Is avaliable as an optional extra. This device Is of obvious benefit, since it will
help prevent accldent or damage caused by a boat moving ahead or astern on englne start-up in a
crowded marina or other area. Newage Transmisslons plc strongly recommends the use of this device.

When flited, the switch is located on the valve block (see item C on the parts [ist) and should be
wired Into the starter circuit as shown in Flg. 2.

® 5 : ®
12—@—_—{5—7}__

Forward -.___
Neutral —
Reverse -~

1. Start key switch

2. Starter push switch

3. Neutral safety switch
4. Solenoid/starter motor

Fig. 2 Wiring diagram for neutral safety start device

10



3.7 Oll pump

A cast Iron gear-type pump externally mounted at the rear of the gearcase and normally driven by
the layshaft, supplies oll at high pressure for actuating the clutch assembllies, and at |ower
pressure to the lubrication clrcuit.

When the gearbox Is used with anti-clockwise englnes (looking at the flywheel) or wlth clockwise
engines In the case of the PRMAO2A and FRM402C, the oil pump Is flitted in [ts standard position.
For clockwise engines, (anti-clockwise In the case of the PRM4OZA and PRM40ZC), the pump is
mounted at |80° to Its standard position (see diagrams}).

Fig. 3 Qil pump mounting Fig. 4 Oil pump mounting

( anti-clockwise engines } { clockwise engines )
Note: Unless otherwise specifled at the time of ordering, we will assume an anti-clockwlse
rotating engine and the ol pump wlll be mounted accordingly. If a clockwise Input rotation Is

specifled when the order Is placad, the pump wliil automatically be mounted In the appropriate
position.

1



4. OPERATING SYSTEM
4.] Output rotatlons

With the control lever at the mid-point of travel or neutral posltion and the engine running, the
Input shaft and clutch gear rotate at engine speed. The clutch gear Is In constant mesh with the
layshaft clutch gear, which Is therefore aisc driven at engine speed but In the opposlte
direction. Slnce nelther clutch Is engaged, the drive pinions do not rotate.

Moving the control lever fo the tahead' position actuates the hydraulic system which directs ofl
at high pressure to the clutch on the appropriate shaft; the clutch engages and transmlts engine
drive to the forward pinion, The pinlon drives the output shaft gear, causing the propeller shaft
and propelter ta tura in the direction corresponding to ahead movement of the vossel.

Moving the confrol lever to the tastern' position engages the clutch on the other shaft causling
the reverse plinlon to drive the output shaft gear in the oppesite direction so that the propeller
shaft and propeller turn in the direction affording astern movement of the vessel.

Gearbox Output Rotation

Engine Rotation Anti-clockwise

PRM402A & PRM402C PRM402D
Lever Backward D O
Lever Forward O 9
Engine Rotation Clockwise
PRMA402A & PRM402C PRM402D
Lever Backward {) ¥,
Lever Forward (4 )
Note: (i} Rotatlons are as seen looking from the propeller forward to the gearbox.

(i1) Anti-clockwise engines are by far the most common, and the standard gearbox bulld
therefore assumes an antl-clockwise input.

4.2 Hydraullc systom

01i is pumped from the gearbox sump through the Internal supply plpe to the control bleck. This
Incorporates a high pressure valve which ensures that the correct operating pressure [s malntalned.

When the operating lever Is moved, oll is delivered under pressure vla a feedsr on the input shaft

or the layshaft to a plston which actuates the clutch appropriate to the desired propeller
rotation. Excess oll not needed for hydraullc actuation is used for lubricating the gearbox.

12



FORWARD

CLUTCH
) FEEDER
SELEGTOR :
VALVE | p— 1 el
: 1
i Ll g
o il
- + alL
COOLER
| I i
"PRESSURE iy b
RELIEF ne
WALVE i i
olL |
PUMP ANGLE RT.O.
DRIVE LUBE
LUBE
L 1 sump

HIGH PRESSURE LINE TO
FORWARD CLUTCH (ENGAGED)

HIGH PRESSURE LINE TO
WM REVERSE CLUTGH (DISENGAGED)

t————— LUBRICATING CIRCUT

Fig. 5 Hydraulic and lubricating oil circuits

4.3 Lubricatlon

01l for iubrication purposes Is also dellvered via the internal supply pipe to the comtrol block.
Irrespective of whether ahead or astern is engaged; oil ts diverted from the discharge side of ‘the
pressure rellef valve to an external oll cooler. After passing through the cooler, the ocil is
dlrected through channels on the valve block to the feeders and thence through the layshaft and
drlive shaft o lubricate the clutch assemblies.
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4.4 Approved olls

APPROVED LUBRICANTS — PRM MARINE GEARBOXES

c Ambient Temperature Ambient Temperature Ambient Temperature
ompany Below 0°C 0oC — 300C Above 300C
BP BP Vanellus M20-h0 BP Vanellus M20-50 BP Vanellus M20-50
Castrol GTX Castrol GTX Castrol GTX
Castrol of or or
Deusol CRB 20W/50 Deusol CRB 20wW/50 Deusol CRB 20W/50
Century Supreme 20W/50 Century Supreme 20W/50
Century or or Century Supreme 20W/50
Centiube Supreme 10W/30 Centlube Supreme 10W/30
Chevron Delo 100 10W Chevron Delo 100 20W/20 Chevron Delo 100 30
Chevron ar ar or
: Chevron Delo 200 10W Chevron Delo 200 20W/20 Chevron Delo 200 30
Canoco 20W/50 Conoco 20W/50
Conoco ar or Conoco 20W/50
Copcco HD 10W/30 Conoco HD 10W/30
O Motor Ol O Motor Qi
Duckhams Fleetoi Multilite or or
Fleetol Multi-v Flestol Multi-V
Elf Cougar 15W/30 Cougar 15W/30 Cougar 15W/30
Esso Superiube Esso Superlube Essolube HDX Plus 30
or or or
Esso Essolube HDX Plus 10W-30 Essolube HDX Plus 30 Tromar HD30
or ar or
Essolube XD-3 10W Tromar HD30 Essclube XD-3 30
Fina Dilano 26 Fina Dilano 30 Fina Dilana 40
Fina or ar ar
Fina 20W/%0 Fina 20W/50 Fina 20W /50
G.M.O. XHD 10W/30 G M.O. XHD 10W/30 G.M.O. XHD 10W/30
Gulf ar or or
G.M.O. XHD 10W G.M.O. XHD 20W/20 G.M.O. XHD 30
Mobil Super 1B6W-E0 Mohil Super 19W-5C Maobil Super 15W-50
or or or
Mobit Delvac Special 10W-30 Delvac Special 10W-30 Delvac Special 10W-30
or or or
Delvac Super 15W-40 Delvac Super 15W-40 Delvac Super 15W-40
Shell Super Meter Ol Shell Super Motor Qil Shell Super Motor Gl
Shell or ar or
Rotella TX 20wW/40 Ratella TX 20W/40 Rotella TX 20w/40
Chatsworth 10 Engine Cil Chatsworth 20 Engine Ol Chatsworth 30 Engine QOil
Silkolene of or ar
Parmavisce 20W650 Engine Qil Permavisco 20W/50 Engine O Permavisco 20W/50 Engine Oil
Ursatex 20W-b0 Ursatex 20W-50 Ursatex 20W-50
Texaco or or ar
Ursa Extra Duty 20W-40 Ursa Extra Duty 20W-40 Ursa Extra Duty 20W-40
GTS GTS GTS
Total or or or
HO2 M 20W/50 HDZ M 20W/50 HD2.M 20W/50
Suger HPO 10W XLD 15W 50
Valvaline or XLD 15W 50 or
HDS HDM 10w Grades All Climate 20W-50

Customers wishing to use any oil not listed above should send the relevant details to Newage for prior
approval. Failure to do so may result in the forfeiture of warranty cover since no claims under warranty will
be entertained if cil of the wrong specification is used.

Note:— the olls listed ahove must not be used with PRMAOZ gearboxes fltted with frolling valves,
for which separate Instructions and recommendations are available.
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5. INSTALLATION
5.1 General

A varlety of adaptor plates to SAEZ, SAE3, SAE4 and other dimensions Is offered for use wlth the
PRM402, so that it may be mounted to englnes with flywheel housings of equivalent dimensions.

Drive Is transmitted from the engine to the gearbox via a flexible Input coupling which bholts to
the engline flywhesl, with the gearbox input shaft Inserted into [ts centre. This coupling enjoys
a degree of torsional {flexIbility, which helps to dampen down engine torsicnal or cyclic
vibrations and prevent them being passed to the gearbox.

The strongest engline vlbraticons are generally those caused by flring In the cyllinders; dlesel
engines, with their high compression ratios, usually generate stronger vibration pulses than
petrol (gasoclene) englnes, and It Is often the case that of two engines of rcughly equivalent
slze, the one having the greater number of cylinders wili tend to run more smocothily than the one
with fewsr cyllinders, although this is by no means always the case.

In all marine installations, correct aligmment Is vital:- misalignment can cause nolse, vibration
and premature fallure. It Is essential, therefore, that all the procedures detailed In thils
manual are carefully followed.

It Is also necessary to ensure the torsional compability of the complete propulsion system from
the engline to the propeller otherwlse gear noise may result, particularly at low engine speeds; If
Ignored, thls may eventually lead to the fallure of both englne and gearbox components.

Newage Transmissions plc will provide all posslble Information to help solve existing or potential
torslonal problems, bul ultimztely i+ Is the responsibllity of the person who assembles the drive
and driven equipment to ensure that they are torsionally compatible.

5.2 CheckIng the engline flywheel housing

Attach a dtal test indicator, callbrated in unlts of 0.001 in. (0.025mm) or smaller, to the
flywheel so that the measurlng stylus of the Indicator Is perpendlcular to the bore of the
flywheel housling {(bore A on Flg. 6). Rotate the flywheel and check the deviatlon on the Indicator
over one complete revolution: thls should not exceed 0.006 In. (0.152mm} totail Indlcator reading.

With the Indlcater still attached to +the flywheel, re-position +he stylus so that It Is
perpendicular to the face of the flywheel housing (face B on Flg. 6}. Rotate the flywheel and
check the deviation over one complete revolution: again, thls should not exceed 0.006 in.
(0.152mm) total Indicator reading.

5.3 CheckIng the engine flywheel

Attach a dlal test Indicator, callbrated to 0,00 In (0.025 mm)} or less, to the engine flywheel
housIng so that the measurling stylus of the Indicator Is perpendicular fo the bore of the flywhesl
register (bore C on Flg 6&)}. Rotate the flywheel through one complete revolution and note the
deviation, which should not exceed 0.005 in (0.125mm} total incicator reading.

With the Indicator stili attached to the flywheel housing, reposition the stylus so that It is
perpendicular to the face of the flywheel reglster (D on Flg 6). Rotate the flywheel through one
complete revolution and note the deviation, whlch should not exceed 0.005 (0.125mm) total
Indicator reading.

Face B

7

Bore C

Flywhee! housing %{ P K // ‘I-/l.., _

Bore A

Flywhae!

Fig. 6 Checking engine flywheel and flywheel housing
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5.4 Mounting the gearbox to the englne

Teking care to ensure correct alignment, bolt the adaptor flange to the front of the gearbox.
Note: the maximum permlssible misalignment between the adaptor and the gearbox Is 0.002 In
{0.05 mm).

Using an allgmment mandrel [f avallable, mount and bolt the flexible input coupling to the
flywheel via the holes provided. [f the flywheel and coupling are to SAE standard, the
outside diameter of the drive plate or coupling should be a close fit in the flywhesl reglster.

If no mandrel 1s avallable, tighten the mounting bolts, just sufficiently to prevent free
movement, assemble the gearpox to the coupling, and rotate the engine two or three revolutlons
by hand to allgn the plate. Tlghten up two or three opposite bolts, using the Inspection
window provided on the gearbox adaptor flange.

Remove the gearbox and fully tighten the flexlble input coupling bolts.

Offer up the gearbox and adaptor (at the correct attitude to provide the output shaft offset)
to the Input couplling and engine flywheel housing, and Insert the input shaft into the centre
of the coupling (you may need to rock the shaft slightly to ensure that the shaft enters).
Press the assembly fully into position, allgn the mounting holes In the adaptor flange wlth
those on the flywheel housing, and bolt securely.

Note: for tightening torques see sectlon 13.

5.5 Oll cooler

All PRM402 gearboxes must be fitted with an oil cooler to maintaln correct worklng temperatures
(50-70°C). To permit a sultable cooler to be flited, fwo-S/B in. BS connections are provided
on the valve block; these are blanked off with "Redcap" seals for dellvery from the factory.

The gearbox oll coeler Is normally mounted on the gearbox adaptor fiange or the bulkhead of the
boat, and then connected into the englne cooling circult; one method of arranging the engine and
gearbox cooling clrcuit Is shown below.

Heat Exchanger and Header Tank

Thermostat

Discharge
Cown Exhaust Pipe [ i l'rr-_g
4 | |

t , il I
Mursfole Frashwatlar Pump "

v

EAREEE

! LN ~ —

| Internal £ngma Passagas
_-———— e —— — -_—————

romsecos F18. 7 Engine and gearbox cooling circuit

Seawaist
Fump

5.5.1 PRMA02 standard gearbox

Remove the "Redcap" seals from the valve block and, using suitable hoses, connect [t to the ofll
cooler Inlet and plumb 1t Into the engine coolling system as outllned above.

Fig. 8 Oil cooler connections -
PRM402D
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5.5.2 PRMA0O2 with power take-off

The cooling system should be comnected so that oll returning from the cooler to the valve block
first passes through the power take-off, as follows;

a) remove the "Redcap" seals from the valve block.

b} connect the valve block outlet to the oil cooler Inlet

c} connsect the ofl cooler outlet to the PTO inlet.

d) complete the clrcult by connecting the PTO outlet to the valve block tniet.

The oll cooler can now be connected to the engine coollng system as outlined on page |6.

Fig. 9 Qil cooler connections - PRM402 with power take-off

5.95.3 PRMA0ZA (wlth angle drive)

The coollng circuit should be connected so that ofl returning from +he coolsr to the valve block
first passes through the angle drive unlt, as follows:

a) remove the "Redcap" seais from the valve block.

b) connect the valve block outlet to the oil cooler Inlet.

c} connect the oll cooler cutlet to the angle drive Tniet.

d) complete the clrcuit by connectling the angle drive cutlet to the valve block Intet.

The gearbox oil cooler can now be connected to the englne cooling system as described on page 16.

Fig. 10 Qil cooler connections - PRM402A (with angle drive)
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5.5.4 PRM402C (in-lilne)

The cooling system should be connected so that oll returning from the cooier ta the valve block
flrst passes through the In-line unit, as follows:

a) remove the "Redcap" seals from the valve block.

b} connect the valve block outlet to the oll cooler Inlet,
¢) connect the ol cooler outlet to the In-line Inlet.

d) connect the in-line outlet to the valve block Inlet.

The gearbox ofl cooler can now be connected to +he englne coollng system as descrlibed on page 6.

T

Fig. 11 Oil cooler connections -
PRM402C (in-line)

5.5.5 PRMAOZA/PRMA02C with power take—off

The coaling system should be connected so that ofll returning from the cooler to the valve block
flrst passes through the power take-off end then through the angle drive/In-line unit, as fol lows:

a) remove +he "Redcap" seals from the valve block,

b) connect the valve biock outlet to the oll cooler inlet.

¢) connect the oll cooler outlet +o the power take-off Inlet.

d) connect the power +ake-off outlet to the angle drive/in=ilne Inlet.
e) connect the angle drive/in-line outlet to the valve block Inlet.

The gearbox oll cooler can now be connected fo the engine coollng system as described an page 6.

Fig. 12 Oil cooler connections -
PRMA02A/PRM402C - with power take-off
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Note: Under no clrcumstances should operating temperature exceed 80°C, I¥ the gearbox
consistently runs at tomperatures above 70°C and the checks listed in the fault—finding chart have
been carrled out and no faults found, a larger capaclty oll cooler should be flited.

In Installations where the gearbox oll cooler Is plumbed Info the maln englre cooling system it is
recommonded that, to ensure adequate +transmission cooling, the gearbox cooler should be so
connected to the circult that It recelves coolant water before, and not after, It enters the
englne cooler,

5.6 Propel ler shaft allgnment

Correct allgnment of the propeller shaft and the gearbox output flange Is essentlal slnce
misal ignment may cause excesslve vibration and stress leading to damage and perhaps even fallure.

In the majority of boats whose hulls are rigld enough to prevent excesslve flexing in heavy sea
condltlons, (which could cause the engine and gearbox to shift reiative to the propeller shaft),
I+ Is generally considered preferable to couple the propeller shaft direct to the gearbox output
flange by means of a rigld coupling.

The two maln conditions when a flexible coupling should be used are:
a} In boats whose hulls are not rigid enough to prevent the flexing referred to above, and
b} In boats where the engine Is mounted on flexible mounts.

In both cases, the flexlble coupling helps Isolate engine vibration or other movement from the
propeller shaft, thus also helplng to maintaln the correct allignment with +he propeller shaft and
stern ‘ube.

Whether a solld or a flexible coupling 1Is used, 1t Is essentlal to check the following polnts
careful ly:

1) the coupling must be a tight press fit on the shaft and the keyway machined accurately to the
correct slze, and

i1} the ftwo halves of the coupling must be carefully allgned. This should be done by bringing the
two flanges close enough fogether so that a feeler gauge can be used to check the vertical and
hortzontal alkgnment.

Since the propeller shaft Ilne is normally fixed In the boat, allgnment Is usually obtalned by
adJusting the number of shims under the engine mounts.

Note: Whenever possible, the engine and gearbox should be Installed whilst the hull 1Is afloat,
otherwlse thore Is a risk that the hull way distort because Its surface Is not adeguately
supported, which in turn may affect the alligmment. If the ongine and gearbox are fitted before
the hull Is launched, allgmment must be very carefully re—checked after lLaunching.

5.7 Installation angle

The PRM40G2 should not normally be Installed at a fore and aft angle of mere than 17° relative to
the water |lne with the boat at rest.

The PRM402A verslon provides 8° down angle on the output shaft, and also has the effect of
reducing the centre distance between the engine crankshaft and the gearbox output shaft. This
enables the engline to be mounted nearer to the horizontal than would be the case wlth conventional
In-IIne or drop centre transmisslions, effectively reducing the overail height needed to Instal the
englne; I+ may also help to prolong englne life.
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5.8 Twiln Installation

Even In a single engine Installatlon the rotation of a propeller has a slight "turning" effect on
+he handling of +he boat which can normally be corrected by very slight rudder ad justments.

in twin Installetions, if both propeliers rotate in the same direction fhe turning effect is much
more pronounced, The solution Is to use "handed™ (i.e. counter-rotating) propellers, which is why
PRM gearboxes have been designed to provlde elther hand of cutput rotatlon at any of the avallable
gear ratios.

I+ ts preferable for the starboard ({(right-hand) propeller to rotate clockwise and the port
(left-hand) propeller anti-clockwlse rather than the other way around since In the latter case,
when the propeller blades are at the lowest point of their rotational arc, they tend to create a
vacuum which reduces the flow of water to the other propeller; furthermore, when the boat Is
making a tight turn with one gearbox In "ahead" and the other In "astern", the thrust slde of one
propel ler will be acting dlametrically opposite to the other cne, causing the boat to be deflected
off line and thus delaylng completion of the manceuvre.

B

Normal Applications Special Applications

Fig. 13 Propeller rotation, twin installations

When connecting remote control unlts for twln englne/gearbox Installations, you should remember
that moving the gearbox operating lever forward will produce output rotation as engine (generally
left-hand, or anti-clockwise).

Therefors, In order to ensure that the propeller shafts counter-rotate outwards in "ashead", the
operating cables should be connected so that the operating lever on the starboard gearbox moves
back when the remote control operating levers are In the "ahead" condition, providing rignt-hand
rotation.

Port engine Starboard engine
Lever forward Lever back
L..H. propeller rotation R.H. propeller rotation

Fig. 14 Operating cable entry, twin installations
Note: Lever movement is reversed for PRM4OZA and PRMA02C gearboxes.
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5.9 Remote conirol operating systeas

All PRM gearboxes can be used wlth remote control operating systems and Indeed the use of the
single lever type of remote control |lnking the englne throttie to the gearbox operating lever, is
highly recommended.

The foliowing polnts should be noted:

{1} the gearbox operating lever has a posltive neutral position, which greatly asslsts In
setting up the remote control unit.

(i1) care should he +taken to ensure that +the cable moves +he gearbox operating lever
approximately /16" (2mm) short of Its maximum forward or backward travel +o prevent the

tever being brought hard up against the end stop with every gear shift.

The remote control equipment should In all cases be Installed In accordance with the
wmanufacturer's recommendatlons.
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6. OPERATION
6.1 First time usage

Before starting the englne, remove the dipstick and fill the gearbox with one of the recommended
lubricants (see section 4.4) to the dipstick maximum mark.

Ensure that the gearbox Is In neutral (it [Is recommended that the optlonal neutral safety switch
be wired into the starter circult to avoid unconirolled boat movement on start up). Start and run
the engine for a short time so that the oll clrculates through the cooling clrcuit. Stop the
engine, let the oil settle, re-check the level, and "top up™ to the maxlmum mark on the dlpstick.

when checking the oll level, always screw the dipstick fully down Imfo place.

Note:— Using the gearbox with Insufficlent oll wiil lead to low oll pressure, unsatisfactory
oporation, overheating and eventual falilure. Equally, over—fllling the gearbox may couse over-
heating and ofl leaks; the owner/operator must therefore ensure that the oll level Is correct at
all tiwmes.

6.2 Drive salection

The PRM402 has been designed and tested to ensure rapld shifting from ahead to astern and vice
versa at full horsepower ratings and speeds should the need arlse. However, full power reversals
do place abnormal, even If shorf-lived, loads on the gearbox and should therefore only be used In
an emergency.

Newage recommends that when changing direction the engine speed be brought down to approxImately
1000 rev/min. We therefore sfrongly recommend the fltment of a proprietary single lever remote
control operating system llnking the englne throttle controi to the gearbox operating lever,
which must be Tnstalled strictly In accordance with the manufacturer's Instructions.

With +he more common !eft-hand (antl-clockwise) rotating engines, moving the gearbox operating
laver backwards provides rlght-hand propeller rotation, and moving it forwards provides left-hand
propelier rotation.

I|f the gearbox Is used with a less common right-hand (clockwlse englne), the opposlte occurs:
moving the gearbox operating lever backwards produces left hand propeiler rotation whlist forwards
produces right-hand rotation.

Note: In the case of the PRM4O2ZA and PRMA02C, the effect of moving the gearbox operating lever
is the reverse of that described above; engine and propeller rotastions are described as seen
locking forward from the propeller to the gearbox.

6.3 Tralling (free—wheeling) the propeller

The bearings used In the PRM402 have been carefully selecfed to ensure that prolonged tralling
(free-wheeling) of the propslier does not harm the gearbox. Because the propeller can furn freely
with the englne shut down the gearbox [s partlcularly well sulted for use In auxlliary sailboats,
motor salflers or multl-englne Installations where the boat may be operated wlth one or more
angines shut down.

I+ Is not necessary to provlde any propeller shaft locking device to protect the gearbox, although
In the case of racing yachts and other high performance salllng boats with two bladed propellers
I+ may be thought deslrable to lock the propeller behind the deadwood by means of a propshaft lock
to reduce drag.

A free-wheeling propeller can be a useful source of free auxillary power; a flat pulley fitted +o

the propeiler shaft will enable a small battery-charging generator to be belt driven {although
care must be taken not to apply excesslve slde-load which would cause vibration and misallgnment).
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6.4 Emergency operation
Included as standard in every PRM402 gearbox is a "get you home" device which in the unlikely
event of hydraullc clutch failure enables the gearbox to be mechanically locked In T'ahead!

allowling ‘the boat to be brought to safaty.

To operate, fIrst switch off the engine, disconnect the operating cable, make sure that the
gearbox operating lever Is In the neutral positlion, and then proceed as follows:

I. Remove the top cover (located alongslde the valve block).

2. S¢lect the shaft to provide the requlired propeller rotation (see note (a) below) and rotate
until the spring ciip holding the two screws In position Is accessible.

3. Remove the spring clip and tighfen +he +wo clamping screws: this locks up the clutch pack and
provides drive.

4, Ensure that sufflcient oll remains In the gearbox tc avold further damage, refit the top cover
and tighten the bolts (for torque, see section 13).

5. Check that the dipstick does not foul the head of slther clampling screw: If |t doss, remove
the dipstick and plug the hole with a clean cloth.

The englne can now be rum, but the gearbox operating lever must not be moved or reconnected to
the operating cable; to minimise the possibllity of further damage beling caused to the gearbox, we
also recommend that englne speed Is |imited to a maximum of 1/3 full throtle.

Note:

a) . Assuming an anti—clockwise rotating englne, the shaft to select Is:

~ for left-hand propeller rotation, the left~hand shaft;
(right-hand shaft for PRMA02A and PRMAOZC).

- for right-hand propeller rotatlon, the right-hand shaft;
(left-hand shaft for PRMA02A and PRMAO2C).

{as seen lookIng forward from the propeller to the gearbox).

b) When emergency drive Is engaged, nelther astern nor neutral is availlable, and +here Is no
means of stopping the boat using the gearbox. You must therefore handle the boat with great
care, particularly during docking.

c) After emergency drive has been used, you must seek qualifled assistance to check the gearbox
thoroughly before It Is used agaln.

d} Never use the top cover for topping up with ofl.
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7. ROUTINE MAINTENANCE

7.1. Inltlal malntenance (after 25 hours running)

Switch off the englne, drain all ofl from the gearbox and refiil with one of the recommended
lubricants. Operate the englne and gearbox, allowing +he oll to clrculate, then stop the englne
to let +he ol settle. Re-check the level and top up to the maximum mark on the dlpstick.

7.2 Daily check

|. Check the gearbox oil level

2. Make a visual Inspsctlon of the general condition of the gearbox and check for oll leaks,
especlally around the output shaft seal and at gasket seallng surfaces.

3. Listen for any unusual noises and check their cause.

7.3 Annual checks

At the beglnning of each season:-

1. Draln all oll from the gearbox, flush thoroughly, and refill with fresh oll to the correct
specliflcation. Note:- The gearbox oll should also be changed if it has been contaminated by
water or 1f the gearbox has suffered major mechanlcal damage.

2. Check all oil cooler connections and correct/repliace If necessary.

3. Check propelier shaft allgnment and correct if necessary.

4. Ensure that the remote control operating linkage [s accurately adjusted fo glve correct travel
on the gearbox operating lever.

5., Check that all fasteners are correctly tightened {(see sectlon I3).

7.4 Winter storage

braln all water from the cooling system to avold freezing or the collectlon of harmful deposits.

B. FAULT FINDING

The fault finding chart Is designed to help diagnose some of +the praoblems which might be
ancountered. 1t assumes that the Installatlon and operating instructlons In this manual have been
fol lowed and we advise that these are checked before procesding to fault finding.

To avold prejudicing warranty rights, no repalr or other work should be done on the gearbox

during the warranlty perlod without first contacting Newage Transalssions plc, Covermlry, or an
authorlsed distributor or desler, for advice.
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SYMPTOM

CAIISE

REASON

REMEDY

No drive ahead or
astern.

Ne ¢il pressgure.

Damaged oil pump.
Broken input coupling.
Ingufficleat oil.

011 Ieaks.

Replace oll pump.
Replace coupling.
Check level and top up as necesasary.

Search for leaks and rectify.

Propeller speed does
not fncreaese with
engine speed, ahead
and astern.

Low oll pressure to
both elutches.

Damsged oll pump.

011 strailner clogged.

Remote contrel cable or
linkage does not allow
gearbox operating lever
to move correct distance.

Presaure relief valve

spring defective.

Replace oil pump.
Remove, clean and replace if neceesary.

Remove cable and operate lever by hand
to check movement. Adjust cable 1f necessary.

Remove valve block and replace epring.

Propeller speed dees
not increase with
engine speed in one
direction only.

Low oll pressura
to one cluteh.

Worn plston rings or
feeder.

Damaged '0' rinpg in
hydraulic circuit.

Blocked hydraulic
passage In valve block.

Damaged clutch plates.

Remove appropriate clutch shaft and replace
worn feeder or piston rings.

Check '0' ripgs in feeder connectora and
replace 1f necessary.

Remove valve block, examine and clean.

Remove and examine clutch on appropriate
shaft and replace if necessary-

Excaseive nolse from
gearbox at low speeds.

Engine 1dle speed set
too low.

Torsiosal vibratiom.

Faulty adjustment.

Torsional incompatibility
of elements 1o driveline.

Increase 1diing speed.

I1f not cured by lncreasing engine idling
speed, refer to engine suppller.

Excesslve nolse
throughout operating
Tauge.

Defective input coupling.

Propeller shaft
misalignment.

Propeller out of balance.

Englne/gearbox misalignment.

Defective bearing.

Input coupling woran or
damaged.

Hull flexing ar faulty

installation.

Propeller damaged or
badly machined.

Faulty installation.

Bearing worn or damaged.

Remove, examine and replace 1f necessary.

Check the allgnment of the propeller shaft
coupling; 1f necessary rectify by adjusting
the shims under the englne mounts or the
engine mounte themselvea.

Remove the propeller and check that the
welght, pitch, diameter and balamce of
all the blades are equal and rectify

if necessary-

Remove the transmission and check that the
flywheel face 1s flat and that the flexihble
input coupling Is aligned correctly.

Isolate defective bearing, remove and replace

Excesalve oil
temperature.

Cooling eystem fault.

befective oll cooler.
Gil cooler too small.

befective pressure rellef
valve.

System blocked.

011 pipes too small.

Replace oil caoler.
Fit latger capacity cooler.

Remove and examine relief valve and replace
1f oecessary.

Check and flugh out oil cooler and hoses.

Fit larger diameter hoses.

011 level needs
constant topplng-up.

0il leaks.

Defective oll seal,
gasket or '0' ring.

Befective oil cooler or
hoses.

Clean the outside of the gearcase,
particularly around the ends of the shafts,
including the output shaft. Run the engine
and inspect the pgearbox for leaks. Replace
any defectlve seala as reguired.

Check for traces of water in the gearbox oil
ar oll In the coolling water system.
Replace cooler or hoses as necessary.

Excessive internal
pregsure.

Escape of pressure from
gearbox when dipstick
ig removed.

Defective breather causing
leaks past oll geals.

Contact distributor or factory for advice.

Difficult to move
single lever contrel.

Control lever am valve
block too atiff.

Faulty installation.

Defective valve or detent
spring.

Remote contrel operating
cable badly Installed.

Contact distributor or factory for advice.

Check the installaticn and eliminate all
tight bends In the cable.
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9. SERVICING AND REPAIRS

WARNING: do not undertake any servicing or repalr work without first switching off the engine
and dlsconnecting the control cable.

The servicling, repalr and replacement of Input shaft and layshaft assemblles and components Is
simplified by the fact that the gearcase is constructed In two separate halves, the top half belng
easlly removable to glive access fo the two top shafts.

Repalr may be further simpli{fied by fltting complete replacement shaft assembiies, and If skilled
sorvice personnel or reasonable workshop faclllties are not readlly avallable, or labour costs are
high, you may find it best fo adopt this procedure.

Some servicing operations can be carried out with the gearbox stiil mounted to the engine
{provided, of course, that the engine compartment is sufficlently large to aliow this}; examples
are the replacement or repair of the valve block and ofl pump. To repalr or replace the Input
shaft, layshaft and output shaft you will need to remove the gearbox from the engine.

N.B. The Input shaft and layshaft are supported by taper roller bearings. Each time a shaft is
stripped for inspection, component repair or replacesent It will be necessary to recalculate the
number of shims required to load the bearings correctly as described In Section 9.10

9.1 valve block

The complete valve block is easily removed for Inspection and servicing wlth the gearbox stlll
Installed In the boat, as follows:-

I. Dlsconnect the olil cooler plpes, and the contral cable from the gearbox operating lever.

2. Disconnect the wiring from the neutral switch (C28), If fltted.

3, Remove the 5 bolts (CI8, C20 & C26) and one nut (C23) securing the valve block to the gearcase.

4, To remove the conirol valve (Cl1) and hlgh pressure valve (Cl4), simply remove the two cap
screws (C6) and withdraw the valves from the valve body. Take care not to lose the detent
ball (Cl2) and springs (Ci3, CI5)!

5. lInspect the '0' ring (item no. C8) and bearing (lfem no. Ci0), and replace If worn, damaged or
defectiva. Check that the pressure relief valve spring (item no. Cl4) has retained its

correct free length (64mm, 2.52 ins) If not, replace It.

6. To assemble and reflt the valve block, simply reverse the above procedure.
c17 C24 C23 C16 c15 ¢4 c11 csclocy €5 C6 ¢4 c3a c¢1

B Bl

C26 C19 C18 cz20C23 C30 C27 Ca28 c7 c13c12 c2

Fig. 15 Servicing and repairs - valve block 26



9.2 0il pump

The

Fig.

oll pump assembly is also easy to remove with the gearbox In situ, as follows:-.
Note the mounting position of the pump (for reflittingl.

Remove the four bolts securing the oll pump to the maln case and withdraw the pump assembly
complete with '0' rings (B7) and shims (E23). B1

Replace the '0' rings.

16 Servicing and repairs - oil pump

E23

If the oll pump Is In any way damaged the complete pump assembly (Bl) must be replaced,

Note: The clutch shaft must be reshimmed If a new pump assembly Is flited.

9.3 01l stralner

The

gearbox oll strainer is attached to the end of the oll suction pump which feeds the pump and

Is situated In the sump., |1 may be removed for Inspection or cleaning, as follows:

2.

Remove the draln plug and washer In the bottom of the gearbox, and remove the strainer,

Wash the stralner in paraffin or other sultable flufd to remove any debrlis which may have
become attached to it.

Ensure that the baffle is correctiy located, then refit the stralner.

Reflt the drain plug and washer in the bottom of the gearcase.

Removing the gearbox from the boat.

Ensure that +he gearbox operating lever is in the neutral poslition and disconnect the
operating cable from it.

Drain the oil from the gearbox Intoc a sultable contalner and disconnect the cocler pipes.

Undo and wlthdraw the bolts which connect the gearbox output flange to the flexible coupling
or mating half coupling on the propeller shaft,

To provide support whilst fthe gearbox [s belng removed from the engine, elther thread a rope
through the eyebolt provided or place a Jack under the gearcase.

Remove the bolts securing the adaptor flange to the flywheel housing.

Withdraw the gearbox, If necessary rocking It slightly to disengage the Input shaft spline
from the Internal spline in the coupling, which remalns mounted to the flywheel.
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9.5 Removing the Input shaft and layshaft asseablles

i. Remove the gearbox from the boat as described In sectlon 9.4.

2. Undo the 4 bolts securing the oll pump fto the gearcase and withdraw the ofl pump, shims and
Q' rings, noting the positlion of the pump for refltting (note: keep the pump shims with the
pump assembly).

3. Remove the 3 bolts securing the Input shaft end cover and remove {(note: keep the shims and
'0* rings with the end cover).

4. Remove the 5 bolts and | nut retaining the valve block and remove It.
5. Remove the 7 belts securing the gearcase top half and |1ft it clear.
6. Lift the layshaft assembly and front end cover from the gearcase.

7. LIft the Input shaft assembly, front seal housing and thrust washer from the gearcase.

9.6 Servicing Input shaft and layshaft assembly components
D23 D31 D3z D9 D7 D6

D14 D11 D10 D17 D18 D16 D15

Fig. 17 Servicing and repairs - input shaft and layshaft
9.6.1 Input shaft oll seal

In the event of an oll leak caused by a damaged seal, remove the Input shaft ofl seal housing (D2)
from the shaft and press the seal (Di) from the houslng.

Taklng care not to damage I+, fit a new seal (Dl) In the housing and reflt the housing.
9.6.2 Drive end bearing
To renew a damaged or worn hearing:-

. Support the shaft in a vlce, and remove the Input seal housing (Di) and thrust washer {(D4)
{(thls applies to the Input shaft only).

2. Using a pulley extractor with Its jaws located behind the pinion (D9), withdraw the clutch
plnlon, thrust washer (D6}, thrust bearing (D7), and end bearing (D5},
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Refit the clutch plnion to the shaft.
Replace the thrust washer and bearing, inspecting for wear and replacing If necessary.

Locate the new bearing (D5) on the shaft and, using either a hand press or a hardwood drift

and hammer, gently drive the assembly Into position. Take care not to damage the bearing
rollers or raceways during this operation.

Reposition the thrust washer, Input seal housing on the shaft (input shaft only).

Note: |f new bearings are flitted, they must be reshimmed as described in section 9.8.

9.6.3 Clutch assembly

Clutch plates which are discoloured by overheating, or worn down sc much that they have lost thelr
grooving patterns, wil!l tend to skip. |f elther of these condltions occurs, the clutch assembly
wlll have to be replaced as foliows:

I,

2,

Remove the drive pinlon and bearing as previously described.

Remove the spacer (D8}, meedle roller bearing (DI0), spacer (DII), and needle roller bhearing
(DIO}.

Remove the large circlip (DI5}).

Withdraw the complete clutch assembly from the shaft, notlng the posltion of the pull-off
springs (D17) and assembly plns (DI8).

Remove the smali snap ring (DI2), thrust bearing (DI3) and thrust washer (DI4); Inspect for
wear or damage and replace them if necessary.

To rebulld the clutch assembiy, the procedure [s as fol lows:

6.

7.

Position the shaft upright and locate the 3 assembly plns into the ciutch gear.

Replace the thrust washer, thrust hearing and the small snap ring.

Fit the clutch end plate (D2]) Into the clutch gear and replace the pull-off springs over the
assembly plns. Then, starting with one of the driver clutch plates (D20), bulld up the
replacement clutch on to the clutch end plate.

Replace the cluteh end cover (DI6) on to the clutch pack, locating the 3 pins and ensuring
that one of the tapped holes in the clutch end piate aligns with the dimple on the body of the
clutch gear.

Replace the large clrclip (DI5).

Reposition the drive plnion into the clutch pack so that It touches the bottom washer.

. Peplace the needle roller bearing (D10}, spacer (DIl), needle roller bearing (DI0) and spacer

(D83.

. Replace the thrust bearing (D7), thrust washer (D&) and bearing Inner cone {(DS) on the shaft

and gently drive the bearing Into position.
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9.6.4 Clutch gear
It Is recommended that ‘the clutch gear (D31) Is not separated from the shaft (D32} unless elther
is damaged; If it Is necessary to split them, this can only be accompllshed by means of a power

press, as follows:-

I. Posltion the shaft assembly so +hat the front face of the clutch gear s supported face
downwards on a plate, and press the shaft out through a sultable hole In the plate.

2, The clutch gear, piston (023), feeder (D27) and rear end bearing (D26) will now be free for
inspection and replacement if necessary.

To reassemble:

3. Fit new "0" rings (D22, D24} and insert the pliston Into the clutch gear.

4. FIt new piston rings (D30) to the feeder (for piston rings and feeder removal refer to sectlon
9.6.7). Refit the clutch gear to the feeder, and replace the assembly on to +the shaft.
Ensure that the spline on the shaft has engaged with the clutch gear.

5. Place the rear end bearlng on to the shaft and gently drive the bearing Into position.

6. Replace the clutch as described in 9.6.3.

Note: It Is advisable to renew both clutch gears simultanecusly as damage to one often results

In damage to its matIng gear. It is alsoc strongly recommended that plston seals and tab washers

are also replaced.

9.6.5 Drive pinion B

As with the clutch gears It Is advisable to renew both drive pinions at the same +ime. To ensure

that the drive plnion of the correct ratio Is used, please refer to the parts (lst at the back of

this manual, |f a dlfferent ratio from that originaliy supplled is required, the output gear as
well as both pinions will need to be changed.

To replace the drive plnlon, foliow the procedure set cut In sectlon 9.6.2.

9.6.6 Rear end bearing, plston rings and feeder

I. Place the shaft assembly in & vice so that the front face of the clutch gear Is face down and,
using pulley extractors with their jaws located underneath +he feeder, pull off the rear end
bearing (D26} together with the feeder (D27). Thls provides access to the piston rings and

feeder.

2. Using a speclal plston ring extractor, remove the piston rings (D30) from the shaft. |f you
do not have an extractor, you can use a thin plece of stesl as follows:-

Raise one end of the top ring out of the groove and insert the steel strip between the ring
and the shaft. Apply a slight forward pressure to the ralsed portion of the ring and rotate
the strilp around the shaft untll It rests on the land above the groove, where It can be eased
off. Repeat this with the other two rings.

Any piston rings which are worn or damaged will have to be replaced, as follows:-

3. Remove the new rings from the packing and ciean off any grease or inhibltor,
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9.7

H.

Using a ring loading taool fitted around the shaft, load the rings on to the tool and locate In
thelr approximate positlon. Gently withdraw the tool, allowlng the rings to locate In thelr
respective grooves,

if you do not have a loading tocl, lay a thin metal strip along the shaft above the graoves,
Expand each ring Just enough to allow it fo be placed In Its approximate poslticn over the
strip, then gently remove the strip and ilocate the rings In thelr respsctive grooves. (see
Flg. 14).

Compress each ring in turn and carefully flt the feeder.

Pasition the rear end bearing onto the shaft and drive it carefuily Into place.

Fig. 18 Piston ring fitting
procedure

Replacement of Input shaft and layshaft assemblies
Having fltted a new O' ring (D3) and oll seal (D)), position the Input shaft assembly In the
gearcase, ensuring that the thrust washer (D4} Is correctly located in the groove in the lowsr

half of the gearcase, and that the seal housling (D2) Is correctly poslticned.

Posltlon the layshaft In the gearcase, fit a new "0O" ring (EI) Into the end cover (E2) and
carefully position the end cover in the groove in the lower half of the gearcase,

FIt two new "0" rings (E27) to each feeder connector, then coat the mating surfaces of the two
case halves with a Jolnting compound. Pass a length of wire through the holes In the top hatf
of the gearcase Into the feeder connectors to ensure that they are correctly located, and fit
the +op half of the gearcase to the lower.

Replace the two front gearcase bolts and ensure the gearcase halves are square.

Replace the remaining gearcase bo{ts and tighten them to the correct torque.

Replace the '0' ring (A21) In the input shaft end cover (AI0), shim, and refit.

Replace the three ofl pump '0' rings (B6, B7), then shim and reflt the oil pump ensuring that
It Is fitted In the correct posltion for the hand of englne rotation requlred.

Uslng a new gasket (GI7), refit the valve block.

Carefully ensuring correct alignment (sectlion 5.4), refit the adaptor plate to the gearbox,
tightenlng the bolts to the correct torque (section 13,

. Offer up the gearbox and the adaptor plate to the engine, locating the input shaft In the

centre of the coupilng, and secure.

Reconnect the oll cooler plpes and control cables.,

Note: Shimming procedures are described In section 9.10
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9.8 Servicing the output shaff assombly

To
as

Fig. 19 Servicing and repairs - output shaft
F15 F14F13 F12 F11Fl0  F3 F6 F3
—__ l

F17

remove the output shaft, first take the gearbox out of the boat (see section 9.4), then proceed
fol lows:-

Remove the input shaft and {ayshaft assemblles (see section 9.5).

Extract the spll+ pin (FI19) and slacken the nut (FI8) at the output coupling (F16), and remove
the coupling, washer (F17) and '0' ring {(FI5).

Remove the output shaft end cover {Fl), relesase the tab washer (F4), slacken and remove the
nut (F3), tab washer and tongue washer (F9).

To remove the shaft from the gearbox, drive or press on the front end, allowing the rear end
bearings (F12) and oil seal (F14) to be removed and leaving +he front and centre components
behlnd. >

inspect all bearlings and oli{ seals, and replace 1f worn or damaged.

1 elither of the thrust bearings (F12) is worn, remove both outer races, the spacer and the
clrelip (F13) from the gearcase.

Note: The main thrust bearing assembly (F12) Is suplled as a pre-adjusted unlt, and [f elther
bearing Is worn or demaged, the complote assembly MIST be replaced.

7.

1 either of the bearings s worm, the output gear (F9) and mating plnions shouid also be
inspected and replaced If worn or damaged.

9.9 Re-assembling the output shaft assembly

l.

5.

6.

Posltion the gearcase on the bench front face down, then place the ocutput gear Inte position
and fit +he Inner thrust bearling, supporting it In posltion with the large spacer (FlO}.

Place the distance plece on top of +he Inner bearlIng and relocate the outer thrust bearlng.
Foed the output shaff threugh the bearing assembly, spacer and output gear.

Feed the spacer (F8), front end bearing (F6), tongue washar (F5), tab washer (F4) and lock nut
(F3) on to the shaft.

Tighten the nut (F3) +o 339 Nm {250 |lbf f¥), bend over +he tab washer (F4) and fit the end
cover (F1} and *he '0' ring (F2).

Fit a new rear oll seal (Fl4), and replace 10" ring (FI5), coupling (FI6J, and washer (FI7).

Tighten the rear end nut (FI8) to 336 Nm (250 Ibf.ft) and reflt the spliT pin.

Note: 4:1 ratio only - when refliting the shaft assembly Into the gearbox, make sure that the
match markings on the shaft (FI1) and output gear (F9) are allgned.
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9.10 Shimming procodures

The allowable end float on the taper bearing is 0.03 - 0.08mm (0.001 - 0.003in) clearance: +hls
should be checked with the ald of a depth mlcrometer as foliows:

I. Press the bearing outer cup firmly Into position and measure between the face of the gearcase
and the top of the bearing outer as shown In Fig, 20,

2, Measure the depth of the recess In the oll pump and in the input shaft end cover, as shown In
Flg 2i. Make up the difference betwsen the two dimensions with shims.

If no depth micrometer Is avallable, the fol lowing method may be used:-

I+ Remove the '0' ring from the oll pump or end cover, {lt sufflclent shims to cause It to stand
proud when re-lInstalled, and re-fit I+ to the gearcase.

2. Rotate the shaft, slowly tightening the securing bol+s until the shaft starts to bind. Note:
use feeler gauges or shims around the pump or end cover to ensure that the gap Is unlform and
that they are positioned squarely on the rear face of the gearcass.

3. Use feeler gauges or shims to measure the gap, as shown in Flg 22, and add 0.05mm (0.002 in)
to this measurement.

4. Remove shims to the value of (3), re-flt and tlighten the ol pump or end cover, and rotate the
shaft to check that It moves freely,

3. Remove the oll pump or end cover and refit with the '0' ring Installed,

Note: Shims are avallable In two thicknesses, 0.254mm (0.010in) and 0.05mm (0.002In). As ap, -
oxample of thelr use, If an end float reading of 0.54Bmm (0.023in) Is abtalned, twe shlms 6f

0.254mm (0.010In) and one of 0.05mm (0.002[n) should be used, giving a final end float or-
clearance of 0.025mm (0.0011n).
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10.

POWER TAKE-OFF INIT

10.1 Fitting a PTO to an exlsting gearbox

Taking care not to lose the shims (D25), remove the end cover (Al0) from the rear face of the
gearbox, and replace the shims against the bearing outer race, usling grease If required.

Fit the spacer (H5) and drive gear (H4) on to the splined shaft which protrudes from the rear
of the gearbox.

F1+ the spacer (H7} Into the recess In the gear, and the locking tab (H8) Into the hole In +he
face of the gear.

Tighten the screw (H9) to 101.5 Nm (75 Ibf.ft) and bend up the lock tab.

Remove cover plate (Hi6) from PTO housing.

Pass the PTO unit over the gear (H4) and push It up fo the rear face of the gearbox. Ensure
that the shims do not drop down but locate In the PTO housing recess, and that the '0' ring
remalns in the PTO housing groove and does not become irapped.

Tighten the bolt (HI1) Into the rear face of the gearbox to 101.5 Nm (75 Ibf.ft}.

Replace cover plate (HI6).

Flt the ofl pipe assembly (H23) betwsen the 'T' plece on the PTO housing and the connector on
the valve block as shown In fig. 9.

10. In accordance with the manufacturer's Instructions, fit the hydraulic pump to the PTO.

Fig. 23

H20 H11 H9 H8 H7 H4 AB
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10.2 Repalring the power take-off

To remove the PTO from the gearbox the procedure §s the reverse of that descrlbsd in section
10. 1 above.

The output gear assembly (H2) can be removed without removing the PTO from the gearbox, as
follows:~
Remove the hydraullc pump from the PTO and slacken the screws HI9/HZ0.
Pull out the hcusing (HI3) and +the gear; the bearing assembly will remaln with the
houslng).

To remove the output gear, (H2Z) remove the circllp (H2I) and tap the gear on the end face to
remove It from +he bearing (HI2).

The bearing (HI2) can be removed by removing the clrclip {(HI5) and pressing or drifting out
the bearing.

If the needle bearing (H3)} Is worn or damaged, it Is best replaced whilst the PTO is removed
from the gearcase.

I the drive gear (H4) Is removed from the gearbox shaft, then the +ab washer (H8) MUST be
replaced.

Re-assembly procedure Is the reverse of that described in sections [0.1 and 10.2 above.
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i1. 8" DOWN-ANGLE DRIVE UNIT (MT02{0)
Il.1 Retrofitting +o an existing PRM402

G20

G21 —

G198 |

Fig. 25

Fig. 27

Fig. 26

T
G8 G111
Draln all oll from the gearbox, remove it from the engline, and take off the adaptor plate as
previously described.

Remove and discard the output shaft front cover (FI) and the input shaft seal housling (D2)
from the main gearbox.

Remove and discard the transit washer, screw and nut retaining the angle drive rear spacers.

Fit the spacer (Gll) supplled with the angle drive unit in the locatleon formerly occupled by
the front cover (Fl).

Locate the other spacer (G8) supplied with the angle drive in the front bere of the main
gearbox (f.e. In place of the input shaft seal housing D2.)

Taklng care not to damage or lose the shims or '0' rings, remove the oll pump from the
gearbox, rotate It through (80° and bolt it back In position, ensuring that the 'Q' rings are
correctly located In the grooves and that the shims are properly seated In the pump recess.
Positlon the gasket (G?) on the front face of the main gearbox and offer the angle drive up to
the gearbox. Insert the gearbox shaft Into the splined gear and fit the bolts (G10/GI2),
tightening them to 1G1.5 Nm (75 |bf.ft) torque.

Screw the metering union (GI2) Into the top of the angle drive, flt the 'T' plece (G21) and
connect the oll pipe (G20).

Connect the other end of the oll pipe to the low pressure fitting on the valve block.
Fi+ a new dlpstick to the main gearbox, flll It with a reccomended oll, and check the level.

The adaptor plate can now be fitted to the front face of the angle drive. Tighten the bolts
to 101.5 Nm (75 |bf.ft).

The complete gearbox/angle drive assembly may now be mounted on ‘the engine as descrlibed in
section 5.4.

Note: fltting an angle drive causes the gearbox output rotation to be reversed relative to the
movemont of the operating lever (see section 4).

I1.2 Replacement of angle drive gears and bearings

l.

Remove the unlt from the maln gearbox; the procedure is the reverse of that described In
section |i.1 above.
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2.

3.

Remove the bolt (G3) and insert withdrawal screws to spilt+ the 2 halves of the gearcass.

Remove the Input seal housing (Gl7} and shims, and the spacer (GB) and shims at +he rear face
of the output gear.

Note: Take care not to mix the Input and ocutput shims.

4.

4.

All bearings and gears may now be Inspscted; If any one bearing is damaged or worn, it Is
recommended that all four be replaced, and the gears should also be Inspected. |f elther gear
has o be replaced, you should replace both.

The bearing outer races are easily removed from the housing, but a puller wlll be required to
remove the inner races from the gears.

3. Re—assembl Ing the angle drive

Press the bearing Inner races to the gears and push the outer racss Info the halves of the
housling.,

Locate the Input gear In the rear half and the output gear In the front half of the gearcase.

Coat the mating faces with "jointing" compound and bring *the two halves together, ensuring
that the dowels (G6) are correctiy located.

Tighten the bolts (G3 and G12) to a torque of [0i.5 Nm (75 Ibf.f+).

-4, Shimming the angie drive Input shaft bearings

Note: Shimming Is best done prior to fltting the oll seal (GiB) and '0' ring (GI6) and with the
unit placed horizontally on a flat surfaca.

2.

3.

2.

3.

Fush In the seal housling (G/7} against the bearing outer race.

Seat the bearings by applyling hand pressure to the spacer or placing a weight of
approximately 5 Kg on top of the spacer and turning the shaft.

Using a depth mlcrometer or a vernler gauge, measure the step between the gearcase face and
the lower face of the houslng.

Lift out the housing and place shims to the value found In (3) under i+t.
FIt the seal and '0' ring to the housing and replace,
«5. ShimmIng the angle drive output shaft bearings

As with the input shaft, apply hand pressure or a weight to the spacer (G8) which Is already
located In the output bore.

Rotate the shaft to seat the bearings and, uslng a depth micrometer or vernler gauge as
before, measure the gap between the face of the gearcase and the face of the spacer which is

Just below [t.

Lift out the spacer, Insert shims to the value measured In {2) above, and replace,

The procedure for refitting the angle drive to the main gearbox is as described in sectlon Ii.1.

37



12,

IN-LINE GEARBOXES

Unlike the angle drive unit, the In-llne unit Is a factory-fitted item and CANNOT be
retro-fitted. Servicing and repair of the maln gearbox Is Identlcal to servicing a standard

drop-

12.1

§2.3

centre gearbox. Servicing the In-line unit Is as follows:

Removing the In-lIne unit

Drain all ofl from the gearbox and remove it from the engine as described In section 9.3,
Disconnect the oil plpes connecting the In-line unlt to both the cooler and the maln gearbox.

Remove the bolts (K21 - 3 off), (K23 - 2 off) and (K24 - 2 off), and spllt the unlt info two
halves.

The two gears (K7 and K|4) can now be removed from the rear half.

To detach the rear case half from the main gearcase, remove the cap screw (KIS) and four
bolts (K17), Take care not to misplace the spacer and shims froa elther shaft.

Removal of In-line unit components

once the In-line unlt has been taken apart as described above, all bearlngs and gears are
free for I[nspection for damage or wear. |f one gear requires replacing, It is advisable to

replace both.

The bearlng outer races can be easily removed from the housing, but a puller or press will be
required to remove ‘the Inner races from the gsars.

Shimmaing the in-line unit

Before the In-ilne unit can be reassembled and refitted to the main gearbox, I+ ls essentlal that
the two shafts be shimmed. The procedure is as follows:

Push the bearlng outer races Info the In-line case halves and fit the bearing [nner races on
to the gears and shafts.

Fit the two case halves together and secure with bolts (K21 and K24).

Using a depth mlcrometer measure the depth from the front face of the main gearcase to the
thrust washer on the input shaft.

Ensuring that the outer races of the two rear bearings are correctly located In the rear hailt
of the In-line case, measure the distance from the bearing to that rear face.

Subtract the value of (4) from (3); the result is +the thickness of shims required, Shimming
tolerance Is 0.00 to 0.002" (0.00 to 0.05mm).

To shim the maln gearbox output shaft, place the spacer (Ki2) In the output shaft bore of the
main gearcase and, using a depth micrometer, measure the distance from the front face of the
main gearcase to the face of the spacer.

Wlth the lower rear bearing outer race correctly located In the rear case of the In-line
unit, measure the step between the face of the rear case half and the outer race, seated In

the bore.

The result of (6) plus (7) Is the value of the shims required. Shimming tolerance Is 0.00 fo
0.002in (0.00 1o 0.05mm).
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12.4 In—-line unlt rebulld

Once the shimming process Is completed, the In-line unit can be refitted to the maln gearbox as
fol lows:

Position shims to the correct thickness In both the Input and the output shaft bore of the
main geercase.

Fit the spacer (KI2) In the output shaft bore of the main geercese.

Offer the rear half of the in-line unit, complete with ocuter bearing races, to the maln
gearcase and secure with bol¥s (KI7) and cap screw (KI5},

Refl+ the two gears (K7 and Kl4), together wit+h the bearing inner races, Into the rear half
of the In-line unit.

The front case half and bearing cups can now be secured to the rear half using bolts K2i, K23
and K24.

Taking care not to damage it, press the oll seal (K22) Intc the bore, .

Reconnect the oll pipes to the cooler and the main gearbox.

I3. TIGHTENING TORQUES

Nen Ibf.ft Kgfm

Upper o lower gearcase bolts %6.0 41.5 5.7
Upper o lower gearcase studs 56.0 4].5 4.0
Upper to lower gearcase nuts 56.0 4]1.5 5.7
Yalve block o upper gearcase 28.0 21.0 2.9
Operating lever 1o selector valve 28.0 20.6 2.9
End cover to valve block (Loctite) 9.5 7.0 0.9
Top cover fo upper gearcase 28.0 21.0 2.9
Pump body to gearcase 96.0 41.5 5.7
Fump cover 1o pump body 28.0 21.0 2.9
End cover to gearcase 98.0 72.5 10.0
0ll seal housing to gearcase 56.0 41.5 5.7
Output bearing retalning bolts 11.7 8.6 1.2
OQutput coupling to owtput shaft 340.0 250.0 34.8
Adaptor plate to gearbox: bolts/nuts 98.0 72.5 10.0
: studs 68.6 50.6 7.0

Adaptor plate to angle drilve: bolts/nuts 98.0 72.5 10.0
: studs 68.6 50.6 10.0

Power take-off to rear gearcase 98.0 72.5 10.0
In-lino case halves 9B8.0 7i_5 10.0
In-1Ine unit to main gearbox 98.0 72.5 10.0
Angle drive case halves 98.0 72.5 0.0
Angle drive to front gearcase 98.0 72.5 10.0
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SPARE PARTS ORDERING

When ordering spare parts the following should be quoted:
a) Gearbox model and serlal number
b) Description(s) and part number{s) of the component(s) required

c) Quantity requlred

Orders and enguiries for spare parts should be addressed to:

NEWAGE TRANSMISSIONS ple
BARLOW ROAD

COVENTRY C¥2 2D
ENGLAND

Tol: 0203 617141 Telex: 31333 Cables: 'SUPAGEARS' Coventry
Fax: 0203 €11845

METRIC DIMENSIONS

Where metric dimensions are shown In the description column, or without brackets In the remarks
column, 1.e. bearing dimenslons, thess are actual dimenslons.

Where metric dimenslons are shown within brackets in the remarks column, these are equivalent
motric dimenslons o Imperial and are Intended to assist jdentification of components only.
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