'N.B. For Warranty conditions to apply, negative earth bonding
instructions must be followed.
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TECHNICAL INFORMATION

GENERAL DESCRIPTION

A1-8-82

The 1031 Hamilton Jet is a single stage high volume design, expressly intended for the efficient
propulsion of high performance cruisers and small launches, using either modern high speed diesel or
large gasoline marine engines.

A conventional inboard mountin g is used, with a simple rectangular intake hole in the hull bottom and
a flexible seal at the transom. The intake is a specially developed extra short design, to enable very
compact engine installation close to the stern.

A1l controls are inboard of the transom; an inspection hatch gives access to the interior of the
intake, the impeller and the screen.

Construction is from LMG corrosion-resisting, light alloy casings with type 316 stainless steei shaft
and impeller. Jet parts are insulated against electrolytic corrosion. A1l nuts, bolts and other small
fittings are in 315 stainless stesl,

A built-in intake screen is standard equipment. The unit uses a Duplex high capacity thrust bearing,
carbon face type gland, and water-lubricated cutless rubber rear bearing. Impeller and stator vanes
are full axial flow design for maximum thrust and load-carrying with 4, 5 or & bladed impeliers
availabie for different horsepowers and revoiutions,

The steering control is a single deflector design giving a full 25% of deflection in either direction.
The inboard lever can be simply connected to any Teleflex Morse type cable or to any pulley system.
Steering loads have been balanced so the steering is finger-light at all speeds.

The reverse deflector is fully balanced and is operated by a simple Teleflex Morse cable and control
unit. It retains the unique Hamilton Jet feature of full steering in any pesition, including "neutral®,

The whole unit is designed for efficiency, compactness, Tightness with ease of fitting and
maintenance.
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ECHNIC INFORMATION

SPECIFICATION

B1-7-83

SCOPE OF USE |

PLANING HYLLS Single Jet Unit : Approximately 6-9m boat length.
Minimum deadrise angle 89,
. Maximum loaded weight 4 tonnes.

Twin Jet Units : Approximately 7.5-1im boat length.
Minimum deadrise angle 89,
Maximum Toaded weight 8 tonnes.

For planing speeds over 20 knots ensure power/weight ratio in excess of 60 hp/tonne . For best handling
use constant deadrise hull shapes.

Maximum planing boat ratings : 250 hp (186 ki) intermittent 150 hp {112 kW) continuous

SLOW SPEED {DISPLACEMENT) HULLS

Single Jet Unit : Approximately 6-12m boat length.
Maximum Joaded weight 8 tonnes,

Twin Jet Unitg : Approximately 7.5m-15m boat length.
Maximum Toaded weight 15 tonnes.

Recommended length/beam ratios 4:1 to 7:1. Maximum slow speed rating 150 hp {112 kW) continuous.

EQUIPMENT & DIMENSIONS

Impeller Diameter :  270mm (10%")

Stages : 1

Impeller Optiens 160 205 or 250 330 or 440

Nozzle Diameter : 155mm 160mm 170mm

Mounting . Standard inboard; 127 transom required; remote or clase coupled engine.

Screen Cleaning : Via inspection hatch

Reverse Control . Hand Yever and transom mount included. Fits to a Morse-Teleflex Push-Pull cable
{available as optional extra).

Steering Control :  Hamilton pulley and wire system or Morse-Teleflex cable system {optional extra).

Intake Screen . Aluminium fixed bar standard. Steel bar for shallow river use (optional extra).

Unit Weight : Approximately 115 kg (250 1bs)

Rotation :  Left hand (anti-clockwise looking forward from stern).

Coupling :  Hardy Spicer 1500 flange,standard.

MOMENTS OF INERTIA DATA

Distance From

im$;;;er COUPE;;? face Tas? Moment ﬁ;m nertia
160 520 6.4 .0383
205 . 519 7.2 L0405
250 516 7.1 .0437
330 518 - 8.2 .0498
440 512.5 8.3 .0485
Coupling Flange 280. 5.35 . L0300
Mainshaft ' 338, 6.75 L0015

Mainshaft Diameter 44, 5mm




TECHNICALINFORMATION
DRIVE LINES

B2-4-30

ENT NE B :

A torsional vibration analysis should be undertaken for the compiete engine, driveshaft and jei rotating

assembly. The engine is the most complex and therefore the analysis is normally done by the engine
supplier.

Detalls of the jet required far torsional vibration analysis are listed below :-

448 121
Grease Lube Angular Contact
DU Bearing g 1 Bali Bearing
Stainless Steel ' .
Shaft
BY | 343 89
i i
IMPELLER
M = 7.2kg Ip = 0.0405 kgm?
SHAFT
M = 6.75kg Ip = 0.0015 kgm?

SPICER 1410 COUPLING
102757

M = 2.15kg Ip = 0.0029 kgm?®
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DESIGN GUIDE
TECHNICAL INFORMATION f15 5

1. HIGH SPEED {PLANING) CRAFT

{a) HULL SHAPES
Some DEADRISE angle in planing hulis is desirabie. 8% minimum is recormended.

X

Y

This will ensure that aerated water from the bow wave will not enter the jet unit causing stip and
loss of power.

Mongchedron lines are recommended f.e. chine and keel parallel, at least over the planing area.

Monohedron - constant deadrise or vee angle.

The STEM should be easy rising as a deep, fine forefoot can cause steering problems if the hwll has
any tendency to ride flat.

There must be NO KEEL, RUDDER, PLANING STRAKES OR ANY OTHER UNDEZRWATER APPENDAGES FOR AT LEAST 2m
i (7 ft} IN FRONT OF THE JET INTAKE. Such protrusions from the hull can interruptwater fiow and
divide water away from the intake. Strakes and/or keels outside the intake area are acceptable.

To ensure that the static draught is sufficient to PRIME THE JET UNIT, water must reach at least
te the tevel of the main shaft when the boat is at rest.

{b) WEIGHT

Soat weight, when lpaded is the most critical factor. EFach effort to reduce loaded weight below the
recommended limits will result in a more efficient boat.

Total Power (hp}
POWER TO WEIGHT RATID =

Loaded Boat Weight (tonnes)

FOR A SUCCESSFUL BOAT USE A POWER TO WEIGHT RATIO GREATER THAN 60 h.p. (45 k¥) PER TONNE.
SINGLE JET UNITS are suitable for MAXIMUM LADEN WEIGHT up te approximately 4 TORNES.

TWIK JET UNITS are suitable for MAXIMUM LADEN WEIGHT up to approximately 8 TONNES.




AR e DESIGN GUIDE
ECHN‘CAL INFORMATION £2-8-82

~ v
HIGH SPEED {PLANING) CRAFT {cont)
{d) SPEED PREDICTION WHERE THE HULL RESISTANCE IS NOT KHOWN.
1. HNominate speed requiredi
2. From the graph locate the necessary power/weight ratic te achieve this speed; assume average
performance.
3. Estimate AUW {A11-Up-Weight) = fully laden weight.
4, Multiply AUW x power/weight ratio = required h.p.
5. 1f this reguired h.p. exceeds the capabiiity of the 1031 jet umit, {250 h.p. intermittent, 150 h.p.
continuous) then select one or mors units as appropriate to obtain the required h.p.
6. Select engine of required power.
7. Knowing engine/s and jet/s recalculate AUM and check again that this is within the capability of
the jet/s.
APPROXIMATE SPEED GUIDE FOR AVERAGE WELL DESIGNED
40 HiGH (PLANING) SPEED HULLS
//
//
/
Plan for minimum =
L] . g
ot 60 hp/tonne. P %0\_)1 ‘1‘“///
/
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Power /Weight Ratio (hp/tonne] for planing craft
EXAMPLE 1and 2 25 knots eewswmee—n-- 75 h.p./tonne
3 and 4 estimate AUW & tonnes x PWR (75) = 450 h.p.
> 2P 18 et units
5 h . . . 450 h.p, :
erefore, use two jet units - requirves w—., " nipe 225 h.p./jet
tonclusion @ 0.X. for intermittant use, Throttle bac% for continuous cruise to 150 h.p. per
engine,




DESIGN GUIDE

E3 -7 -83

HIGH SPEED (PLANING) CRAFT {font)

(c) SPEED PREDICTION WHERE THE HULL RESISTANCE IS KNOWN.

1. The speed required and the total hull resistance at that speed should be known. Using the graph,
locate the intersection of T {Thrust) and Knots (Speed), this establishes the approximate engine
horsepower reguired. It may become immediately obvious that multiple jet units are necessary, if
the plot Ties outside the dotted area. If twin jet units are necessary, divide the hull resistance
by 2 for the thrust required. Similarly for three jet units divide the hull resistance by 3.

?. Reasonable propulsion efficiency occurs in the K range 1.4 to 2.2 {dotted on the graph). Outside
this, efficiency may only be acceptable if other considerations, such as shallow draught or
manoeuvrability are paramount,

-~ 3, Select a sujtable engine of the required horsepower which matches the 1031 jet. (Refer “Matching
» engine and jet unit",{Pages £5-8-82, E6-8-82}

4. Recheck boat weight and huil resistance with selected engine/s.

5. Using graph replot hull resistance and compare with thrust from selected engine horsepower fo
check predicted speed.

DYNAMIC THRUST
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DESIGN GUIDE
TECHNICAL INFORMATION £4-8-22

2. SLOW (D?EPLACEMEN?) SPEED CRAFT

{a) nuULL SHAPES

Use hulls with easily driven, fine 1ines. The preferred length/beam ratio is 5:1 or more.

Most conventional hulls suit Hamilton Jet propulsion however, the unit must be mounted so that it
will prime i.e. water must reach at least to the level of the main shaft when the boat is at rest.

There must be NO KEEL, RUDDER, STRAKES OR ANY OTHER UNDERWATER APPENDAGES FOR AT LEAST 2m {7 ft) IN
FRONT OF THE JET INTAKE. Keeling well forward of the intake {at least 2m) and/or twin keels abeam of
the intake are acceptable.

Flat bﬁttem hulls can be driven by jets but only at slow {displacement) speeds. However some
deadrise is always preferable. Twin keels abeam of the intake are advisable.

{b} WEIGHT
Weight is not so critical for slow speed hulls where speed depends mostly on efficient hull shapes.

Power to weight ratios should be in the range 7-22 kW (10-30 h.p.} per tonne to ensure good
manoeuvrability and reasonable efficiency.

SINGLE JET UNITS are suitable for SLOW SPEED HULLS up to approximately B TONNES LOADED WEIGHT.
TWIN JET UNITS are suitable for SLOW SPEED HULLS up to approximately 16 TONNES LOADED WEIGHT.

NOTE : For long, narrow slow speed- boats and bargesxwhich are easily propelled fhe above weights may
be at least deubled.

{c} SPEED PREDICTION WHERE HULL RESISTANCE IS KNOWN

Follow the instructions for high speed (planing) craft on page E£3-8-872

{d} SPEED PREDICTION WHERE HULL RESISTANCE IS NOT KNOWN

For Craft up to 9m in Tength :-

1., HNominate speed required. Note that achievable speed will depend more on suiteble hull shape
than on power input.

2. Using the graph select the necessary power to achieve the reguired speed.

For Craft over Sm in length :-

Twin jet hnits, triple or more jet units can be used. To determine the number of jet units
reguired use the guidelines of 8 tonnes AUM per jet for this slow speed type of craft or for
Tong narrow hulls and barges up to 16 tonnes AUW per jet unit.

150 H.P. PER JET UNIT IS5 THE MAXIMUM AND THE CONTINUQUS RATING OF THE 1031 JET UNIT FOR
SLOW SPEED HULLS.

AFPROXIMATE SPEED GUIDE FOR AVERAGE WELL DESIGNED
SLOW [DISFLACEMENT] SPEED HMULLS

20 L

Light
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10 P Pm= [ )
A T
Pt SPEED DEPENDS MORE ON HULL
w | A7 SHAPE THAN POWER INPUT
}.uu
o | '
o 25 50 75 00 125 150

Power (hp) for displacement craft




. DESIGN GUIDE
TECHNICAL INFORMATION 5552

MATCHING .ENGINE AND JET UNIT

The 1031 Jet Unit is designed to match a selection of modern high speed diesel engines and can also be
used in light duty applications with large gasoline engines 5,7 to 8 litres{350-460 CID} capacity.
Haximum allowable revolutions are 3750 r.p.m.

For good performance, the weight of the engine should not be greater tham 3.6 kg per h.p. (8 Ibs per h.p.
or 2.7 kg per ki),

For direct drive use a standard inboard marine engine but less transmission gearbox. Gearboxes are not
normally necessary, however, a reduction gearbox can be used to obtain correct engine matching to jet
unit, Step-up gearboxes are not recommended, There are advantages in using a reduction{or 1:1)gearbox
i.e. to run the engine without running the jet unit or to reverse the rotation of the jet unit for
clearing debris from the intake screen,

A suitable universal driveshaft or flexible coupling is required between the engine f1ywheel and the jet
unit, or between gearbox flange and jet unit {refer Engine Installtion Page H2-8.82). The drive to the
jet unit must be left hand rotation (anti-clockwise when looking forward from the stern).

A table of suitable diesel engines and impeller matching follows. If the chosen engine is not represented
use the following guidelines to choose the impeller required.

1. Determine the engine net h.p. curve against revolutions {b.h.p. or S.A_E. rated h.p. may be up to 20%
higher than actually obtainable). Use flywheel h.p. for direct drive and shaft h.p. if using a
gearbox. Plot on h.p./r.p.m. curve, below. =~

2. Xnowing the maximum net h.p. choose the impeller which aliows the engine to develop maximum r.p.m,
EXAMPLE - N

To proceed, superimpose the engine power curve on the jet unit power reguirement curve. The point at
which the curves intersect gives the maximum R.P.M. obtainable from the engine when coupled to the
jet unit. WHERE AN EXACT MATCH IS NOT POSSIBLE, CHOOSE THE NEXT COARSER PITCH IMPELLER, THUS
OPERATING THE ENGINE SLIGHTLY BELOW ITS GOVERNED REVOLUTIONS. )
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440 IMPELLER

3. For cruising, reduce revolutions as recommendsd by the engine manufacturers. Remember, at any
reduced ¢.p.m. the power produced by the engine is only the power required by the jet unit. This
is always less than the engine’s capability. For most diesel engines, when matched to the 1031 jet
at their maximum intermittent rating, a reduction of 200 rpm from full throttle rom reduces the
power output to 8 satisfactory cruise level,




TECHNICAL INFORMATION E6-8-82.
DIESEL ENGINE MATCH
{Common marine engines matched to 1031 Jet Unit for Htgh {Planing} speed applications}
These are direct drive matchings - a gearbox is not necessary. Many other matchings are possible with
other engines not listed and alse using reduction gearboxes. If in doubt consult C.KW.F. Hamilton & Co Ltd.
MAKE MODEL LISTED MAX IMPELLER DRIVING JET UNIT
— — HP/RPH L NOZILE MAX HP/RPM CRUISE HP/RPH
BAUDOUIR DF6SM 130/3000 250-160 196/3000 150/2800
G6F115M 240/3000 330-170 237/2960 190/2750
SF11ISRM 306/3000 440-170 300/2500 240/2700
CATERPILLAR 3Z208NA 21072800 330-170 21072840 166/2600
{Light Comm.} 32087 260/2800 440-170 260/2800 21572600
{Pleasure) 32087 300/2800 440-170 300/2900 24072700
CHRYSLER CHE-55.T] 200/3150 250160 185/3000 14572750
CRUSADER 9 Litre ‘
Pleasure 15072800 330-170 187/2730 15372550
Commercial 22573200 250-160 225/3200 188/3000
CUMMINS V5044 190/3300 205-160. 191/3250 158/3050
V555H ; 216/3300 250-160 200/3060 163/2860
VT555M . 252/3000 336-17G 260/3050 21272850
DETROIT ) A
(Bedford UK) 500M(8) 162/2800 250-160 153/2550 12872400
{GM USA) 500N{V8) 165/3000 205-160 150/3000 12572800
{GM USA} 500T(VE) 205/3000 250-160 190/3000 150/2800
4-53T 180/2800 33c-170 183/2710 14572500
6¥-53N 197 /2800 330-170 20572815 160/2600
6V-53T 260/2800 440-170 260/2800 215/2600
DUETZ BF6LI12 160/2800 250-160 160/2850 130/2650
Fel 413FR 160/2500 440-170 15572320 - 12572150
FEL 413FR - 18272500 440-170 182/2500 152/2300
FIAT B061M 132/3200 160-155 125/303¢ 105/2850
’ BOE1SM 165/3200 205-160 162/3070 130/2850
B061SRM 220/3200 250-160 21873160 17872850
8361M 170/2600 330-170 170/2650 135/2450
82204 200/2600 4406-170 19772520 150/2308
FORD *150 2704ET 150/2450 440-170 14772270 12872185
*180 2704ETI 18072450 440-170 180/2450 140/2250
27267 146.3/2400 440-170 14072250 105/2050
272BTIM 194.8/2450 440.170 195/2510 150/2300
% DENOTES MODELS MARINISED BY SABRE, MERMAID, DOLPHIN, LANCING, LEHMAN, TEWPEST, WATERMOTA, LEES & OTHERS
- ISUZU UMEBDIT - 160/2706- 330-170 183/2550 128/2400
MERCEDES (M40l 192/2500 440-170 192/2500 150/2300
NISSAN FD&Y 155/3200 205-170 152/3150 130/2950
© PERKINS 76.3544 15072400 440170 145/2270 108/2070
T6.3544 18572400 440-3170 18572470 142/2250
RENAULT 16003 133/3000 . 265170 133/3000 110/2800
210075 172/2450 440-170 170/2400 13272200
240DTS 208/2900 330-170 207/2830 170/2650
STEWART & DE5SCOMN 16573000 250-160 16272870 132/2670
STEVENSON DDSOOMT 205/3000 33g-170 200/2800 16272600
4.53MT1 200/2800 330-170 183/2710 14572560
6Y-5S3IMK 220/2800 i 330-170 205/2815 16072600
6¥-53MT] 300/2800 440-170 260/2800 21572600
THORNYCROFT T360 150/2400 440-170 14572270 108/2070
T380/1 18072400 £40-170 X 180/2450 16072250
VALMET 611C5 154/2400 440-170 15172300 115/2100
611CSE 180/2400 440-170 180/2450 140/2250
YOLVO TAMDAD 155/3600 160-155 148/3200 122/3000
TAMDEOB 235/2800 440-170 230/2850 18272450
; .
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DIESEL ENGINE MATCH )
{Commen marine diesel engines matched to 1031 Jet Unit for Slow (Displacement}
speed applications)
These are direct drive matchings - a gearbox is not necessary. Many other matchings are possible with
other engines not 1isted and also using reduction gearboxes. If in doubt consult with C.W.F. Hamilton
& Co Ltd. . .
LISTED MAX IMPELLER DRIVING JET UNIT
RAKE HODEL HF/RPR T NOLILE HAX_HP/RPH CRUTSE HP/RPM
BAUDOUIN DF4M 92/3000 160-170 9072920 70/2700
DF&Y 13873000 205-160 135/2900 110/2700
CHRYSLER CMBS5ERA 136/3150 160155 120/3000 83,2750
DETROIT Bedford %ZZOM 65/2600 160-170 £2.5/2600 50/2400
330M 98/2600 205-160 93/2550 78/2400
3-53N 98/2800 160-155 85/2770 75/2570
4-53N 128/2800 - 250-160 130/2650 10272450
DEUTL F41,912D 84/2800 160-170 84/2800 6472600
F5L912D 105/2800 160-155% 105/2800 80/2600
FoL912D 12672800 205-160 126/28Q0 10072600
FIAT ' BO3I5M 50/ 2600 160-170 4772350 37/2170
© BOB1IM 13273200 160-.155 125/3030 105/2850
FORD 2711E 7172500 160-155 71/2520 62/2460
* 2712E 8G/2500 205-160 78/2420 68/2300
2713E 10072500 250-160 86/2400 85/2300
2714E 108.5/2500 250-160 108/2500 92/2400
* 2715E 12072500 330-170 - 115/2320 10G/2200
¥ 27D4ET 150/2450 440-180 14772270 128/2185
2722 7572500 205-170 7572500 58/2300
2723 103.3/2300 250-160 T 10072450 80/2250
2725 114.7/2500 250-160 115/2550 90/2350
7 27267 146.3/2400 440-170 14072250 105/2050
* DENCTES MODELS MARINISED BY SABRE, MERMAID, DOLPHIN, LANCING, LEHMAN,TEMPEST, WATERMOTA, LEES & OTHERS
ISUZy UM4BBL B0/2850 160-170 80/2850 65/2650
UMDSG0 10272700 205-160 98/2600 8072400
UMSED1 130/2700 250160 126/2630 10872500
LISTER HRW3MGR 44/2200 160-160 40/2100 3071900
) HR 4MGR 5972200 205-160 5972200 4372000
HR 6M&R 88/2200 330-170 85/2100 £5/1900
HRWBEMGR 106/2200 336-170 100/2200 7572000
MERCEDES OomM3id 80/2600 160-155 80/2620 5B/2350
OM352 12572800 205-150 125/2820 34/2550
MITSUBISKI 6DS10M 72/2400 205-176 72/2400 54/2200
NISSAN FD6 12873200 160-160 12273000 10072800
FbeT 155/3200 205-170 152/3150 130/2950
PERKINS D3.152 4672000 205-150 44 /2600 32/1800
4.236M 8472800 160-170 84/2800 &7/2600
6.3544M 120/2800 205-180 11772750 94/2550
T6.3544M T 150/2400 440Q-170 14572270 108/2070
RENAULT 16008 13373000 " 205-170 133/3C00 11072806
STEWART & - 3-53MN 11572800 205-160 107/2670 G0/2500
STEVENSON 4-53MN 155/2800 250-160 14372740 12272600
THORNYCROFT 250 BO/ 2400 | 205-160 80/2400 6G/2200
345 113/2408 330-170 107/2260 80/2150
380 120/2460 330-170 115/2320 88/2120
402 1306/2400 330-170 130/2420 100/2200
T360 150/2460 £45-170 14572270 168/2070
VALMET 31L 5472400 160-170 5472400 40/2200
{DIN B RATINGS) 211Ls 7572400 205-160 73/2350 55/2150
411C 73/2400 205-160 71/2330 55/2150
411€S 10172400 330-170 33,2150 7071950
_ 61iC 108/2400 330-170 100/2200 75/2000
YOLVO {LIGHT Ton
COMMERCTAL RATING) TAMDADA 12073000 160-155% . 120/3000 . 100/2800
YANMAR 4DH 74/2900 160-170 70/2670 3672150
EDH 112/2900 160-155 109/2900 53/2300
£.3544 108/2800 205-160 11472700 98/2600
T6.354M 13572400 440-170 130/2200 115/2100
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GASOLINE ENGINES

(A)_DIRECT DRIVE

-

Engine Size {Approx) Imggl;?g

5.7 Litre (350 cu.in) 160-155
7.5 Litre (450 cu.in) 205-160

{B} WITH REDUCTION GEARBOX 1.5:1

5.0 Litre {300 cu.in) 330-170

match according to table above.

204/3600
300/3750

19074325

1306/3100
175/3150

115/3400

For Mercruiser, OHC, Chrysler, VYolvo etc V8 marine gasoline engines find engine cubic capacity and
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HULL PREPARATION

F1-7-83

1. CONSTRUCTING A NEW HULL OF FIBREGLASS OR WOOD

Ideally the transom angle should be 12°, Where the transom angle is not 12% a small modified transom
should be prepared, large enough to accept the fet unit transom seal plate. (Fig 1.} The sketch
shows a transom angle greater than 12°.

Nota this
Ldagin

B OMOULD INSERT - for fibregless hwils [can be wmade in wood,
. - aivminium or fibreglass). Dotred lines show shape of thin

.................... plywood or plastic sheet to fair hull shape to mould insert
- tape in place in mould,

Fig.2

FINAL JET WOUNTING BAST SHAPE
TAfi BT AUTLT OF APTER AOLL

HOUTD INGERT s N

MOULD XEEL LIRE

THIN FAIRTNG AT SRONT AND
ki Lol 165

FIG 3

For a moulded fibreglass hull it is desirable to mould the intake block with the hull in the mould.
Prepare an intake moulding block as shown (Fig 2}, mould only the hull thickness initially, finishing
the intake block can be done after the hull is removed from the mould. ({(Fig 3).

Prepare the intake block as shown on Page F2. Ensure that the top surface is flat and smooth over the
area which receives the jet unit intake seal. The intake block thickness of 36mmn is important to ensure
that the screen is flush with the bottom of the boat. The “lead- in" should be faired to the I3mm
dimension to match the leading edge of the screen.

When the intake block is completed, draw on the cutside of the transom the horizontal and vertical lines

through the jet centre. Ensure that the vertical line matches the centre of the rectangular intake hole.
Place the transom plate against the transom, lining up the cast centre lines on the plate with the lines

drawn on the transom. Use the inside surface of the plate as a template and scribe the oval cut out Tine
on the transom. Cut out the transom on this oval lime. {Fig 1).
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INSTALLATION
M ' 585
23.0
L - 440 R
17.3 1
///V ,;/////// ///’/ ////'// i
Shaded area shows dimensio;m N i secti ﬁ
- small section of ransom
block for fibreglass huils. | bst bo arranged at s 120

angle where the boat transom
angle is beyond the range
{see Fig 1 Page F1).

1031 JET MOUNTING BLOCK Transom

AND TRANSOM DIMENSIONS &ﬁ‘/
: ..‘. {max)
mim
ins Oval cut-out. Use
Dimensions seal plate as template —___|

|
L ‘o Jet Shatt gb\
° e

T Flat, smooth surface to
ensure a good seal

80 13 38 70 -
lg ) N A [
3.2 ‘ G5 1.4 2.8 ]
Fill dotted areas ) - .

#T;Z/////{///////AV//

basic skin of
ikt

N L 540 L, 125
2.4l 21.3 / ag )
Curve, blending smoothly Sides of holé to be parailel

into boat bottom with keel or ¢ of hull
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ENGINE COMPARTMENT

Leave an aréé clear of frames and fioorboards down the centre of the beat for the engine and jet unit.
The length of the recess will depend on the engine and coupling system used. With a deep vee hull, part
of the engine may be below fioor level, so make sure that there is adequate clearance around the engine
for easy access. ' '

SHALLOW VEE HULLS
[, 585 mm ~ 23" Q
Fioor level i ‘ _
=% &
- ] Height to |
su_it engine

Engine bearer Floor support

DEEP VEE HULLS

Width to sult engine

7.

B

’ 585 mm ~ 23"

E-N
ki

Floor level

¢

y AT i
HMeightto |
St engine.

L Engine bearer Ftoor supports
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2. CONSTRUCTING A NEW HULL OF METAL
vy

but may be made of angle
mounting block by method
jet will of course be on

The jet mounting block for metal hulls nesd not be the solid 2&mm (1%") thickness shown on Page F2,
section as shown in sketches below.
shown but to dimensions on Page F2.
the boat centre-line).

For single jet installation fabricate
{The jet mounting block for a single

For multiple jet installations refer alse to Page F5.

2

TAP HOLES IN TOP FLANGE
FOR INTAKE MOUNTING BOLTS

g 585 B
.i_",, £40 sl
N
12°
H
JET s T
T ———— -
|
TWIN INSTALLATIONS
(LESS THAN 150 DEADRISE) 56
NG FAIRING INTO HULL 80 13 —38
SEE PAGE F5 3. \ : "l .- —wm]o o
N
T T T T T e R —
81 11 540 125

SINGLE INSTALLATION
FAIRING 7O KEEL LINE




HULL PREPARATION
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TECHNICAL INFORMATION

-
3, Yiu

MULTIPLE JET INSTALLATIONS

Keep the jet unit and engine centres as close together as possible to minimise the chance of air from
the bow wave entering the jet and causing it to siip. {Refer also to Design Guide section Page 9],

FOR HULL DEADRISE ANGLES UP T0 15% - the Jjet unit mounting bases are made flush with the vee of the
hull, No fairing forward of the jet unit mounting base is reguired when this is done.

FOR DEADRISE ANGLES UP TO 18°
o

L

JETS MOUNT FLAT ON HULL VEE

7150 ax

4 RECOMMENDED

FOR HULL DEADRISE ANGLES OVER 15° - it is recommended the jet unit mounting bases are inclined to the
vee of the hull to bring them nearer to horizontal across the boat.

This improves the steering
efficiency of the twin jet installation.
FOR_DEADRISE ANGLES OVER 15
&
#ULL
i \\ Jet Unit Mounting

Base at deucsd
ragle {say HO¥)

wull Deadrise Angle
150 - 250

I Jai Base Centre
Engine Centre
Jet Shaft Centre

Bend Line

VIEW OUTSIDE HULL

FOR WOOD AND FIBREGLASS HULLS - make the jet unit mounting bases solid as page F2.

FOR METAL HULLS - the jet unit mounting bases can be made of angle section and not solid as Page F4,

FOR TRIPLE JET UNIT INSTALLATIONS - follow the notes above covering outer ftwo jebt units and treat the
centre jet unit as a single instailation on the keel line.




e

MODEL

B XI HULL PREPARATION
TECHNICAL INFORMATION | o

4. PREPARING AN EXISTING HULL

Remave any existing propulsion equipment and engine(s). Remove any floor and possibly the fuel tank
from the centre keel area to clear the new engine position.

The boat must have engine bearers strong emough to carry the weight of the petrol or diesel engine(s)
{Page F3). If bearers are not already fitted, remove the floor to allow room for the bearers to be
fitted.

FOR A SINGLE JET INSTALLATION

Mark the hull to cut out the keel area for the jet unit mounting base as shown in the diagrams

below.  Remove any keelson or planing strakes for 2 metres in front of the cut-out. If transom angle
not 12° - remake small 129 transom area as instructed on Page Fl.

Build up to shape shown on Page F2. The hull must be built up to at least existing strength and
thickness. Grind sven. Fill any hole in transom left by ©ld machinery and recut transom hole for
1031 jet unit as instructed on Page FI,

Fix in heavy engine bearers and make a transverse bulkhead in front of the new engine position. The
bearers should continue beyond the bulkhead to as far forward as possible.

Refit floors outside engine bearers as appropriate, Apply finish coating to all new surfaces both
inside and outside hull as appropriate. |

Drill new holes as necessary for new mounting of 1031 jet unit and engine.

FOR A METAL HULEL : Follow the method above but the jet unit mounting base may be made of angle
section as Page F4.

FOR A MULTIPLE INSTALLATION : Follow the same method above but refer also to Page F5,

YIEW D% TRARSOH.
CUT-DUT N HULL BOTTOM AND TRANSOM

{REFER SKETCHIS BELDW
- FOR DIMENSIONS}

TRANSOM ALSO CUTAWAY

|

!
BUILD Up JET BLOCK TG GIVE i
HIN 585 FLAT i
|

i

TETRIOCK RRER,

|
1
%
i SECTION THROUGH JET
t
VIEW INSIDE NULL _l,

DOTYED AREA SHOWS SHAPE AFTER
JET BLOCK BUILT UP TG DIMENSIONS

SHAPE AFTER CUTOUT R PAGE Fi-1

FOR FAIRINGIKEEL TO JET

SECTION ON KEEL ¢

300 7286
APPROX )
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HULL PREPARATION

g2

5.
SLOW SPEED [DISPLACEMENT) CRAFT

The jet unit is installed generally as in the previous pages.

For hulls with low transom immersion hull modification may be necessary so that the jet can be
immersed sufficientiy to prime. Refer sketches below.

DISPLACEMENT SPEED HULLS -
WITH LOW TRANSOM IMMERSION

b
| -
o

B

Jet mounted with impefler centre-line at waterline.

- - i

"Pod" added to hull to mount iet {width of pod §30mm minimum).

Remove skeq for approx. 2m in front
MNOTES: i of jet intake,
— Hull has smalt transom immersion. Jet has to be installed below hull bottom to ensure priming.
— Engine should be installed in same position as it would be for a propeller instaliation or siightly aft of
that position, which will improve priming of the jet.
— M more keeling is desired twin keels abeam of the intake is acceptable. {See sketch belowl.

-

View on Transom

TWIN ABEARS KEFLS {(Dptionsl)




TECHNICAL INFORMATION

JET INSTALLATION
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JET MOUNTING BASE

After preparing the intake mounting block and transom hole in the hull {Page Fl)}, prepare the jet unit for
installation by removing the reverse bucket. Then fit the jet unit complete with the intake screen but
without the base gasket, in position in the hull. Fit the jet unit from inside the hull passing the
tailpipe sectfon out through the transom hole. Ensure that the screen is central im the rectangular

hole in the intake block, and that the jet Tooks to be in the correct position in relation to the

transom. (See Page Cl).

FOR FIBREGLASS OR WOODEN HULLS
Using the jet flange as a template, drill fourteen 10.5mm (13/32") dia holes through the intake block.

There are four holes at the rear of the unit that are masked by the jet unit., Scribe through these holes
to mark the block {two of thase holes can be reached through the inspection cover). Remove the jet unit!
Orill the four 10.5mm dia holes through the marks emsuring that the drill is held at 909 to the top face
of the block. From underneath the hoat spot face the 10 side holes 25mm (1"} dia and & minimum of 4mm
{3/16") deep. The eight end holes should be spotfaced to a minimum of 10mm (3/8") deep.

FIBRE
WASHER

M

e ey

N
kY
A

L

JET

HULL 10mm

Al
N
N
il

L_-
.

4mm
bin. ! i

10 - SIDE BOLTS

BN
==
7,
277\

LL

2~ REAR CENTRAL
BOLTS

A

& - END BOLTS

FOR METAL HULLS

Follow the same initial steps above but if using an angle section jet unit base as shown on Page F4 the
holes in the top flange can be drilled 10.5mwm to bolt the jet unit down or they can be drilled to tapping
size to tap 10mm thread so the mounting bolts can then thread into the flange. Method of bolting jet unit
down as shown.

CAUTION - For stee) hulls THE JET UNIT MUST BE TOTALLY INSULATED FROM THE HULL by insulating bushes and
washers fitted to the intake base mounting bolts. ;

BOLTING DOWN

Liberally apply Adoseal, Sealastic, or similar good sealant to the top of the intake block, both sides of
the gasket, the underside of the jet flange and the bolt heads. Place the gasket and jet unit in place
and bolt down as shown in the sketches. Work continually round the 18 rfuts until all are torqued :down fo
15 1b ft. Remove excess sealant,
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JET INSTALLATIGN
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TRANSOM SEAL

Place the transom plate over the tailpipe and against the transom and centralise it in relation to the
intake, Select a drill that just passes easily through the holes in the transom plate and drill through

the holes to just dimple the transom,
NN
TRANSOM ] +—— TRANSOM PLATE
' mmp

Remove the transom plate and driil §.5mm (45/64"}dia holes through the dimples in the transom.

Place the transom seal over the tailpipe and against the transom and line up the holes in the seal with
those through the transom. ‘

NYLON BUSH
5.5, WASHER

8.85. WASHER
FIBRE WASHER

VS,
._.’-‘:".,' .4

TRANSCOM
TRANSOM PLATE

TRANSOM SEAL
CLAMP RING

JET

Replace the transom plate, and bolt up as shown in the sketch.

It should not be necessary to apply a sealant, however, if the surface of the transom is rough, a Viberal
coating of sealant on the transom would be advisable .

Place the clamp ring over the seal and bolt up.

Refit the reverse bucket.

T
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ENGINE INSTALLATION

H1-7-83

GENERAL

The engine should be installed in a position that will give the boat a proper fore and aft balance.
For moderate semi-planing craft, it is often necessary to mount the engine further forward, mear
amidship for proper trim at medium speeds.

For high speed planing craft, the engine can be directly short coupled to the jet unit providing the hull
has sufficient bottom area to carry the weight of the engine.

MOUNTING

The engine is mounted using engine mounting feet fixed to the engine bearers. Align with the jet unit
as covered elsewhere (H2-3-82). Flexible engine mounts are preferred to reduce vibration and noise.

COOLING

The majority of engines have an integral raw water cooling pump. The suction side of this pump can be
connected to a conventional skin fitting in the hull bottom, or to the jet unit offtake. The 1031 jet
unit has a water offtake for 25.4mm (1"? hose and provides 1 kg per sq.cm., (10.3 kN per sq.m.,

1% p.s.i.) at 600 r.p.m. idle and approximately 1.9 kg per sg.cm., {186 kN per sq.m., 27 p.s.1.) at
full r.p.m. This can be used without a raw water pump providing the engine cocling system will operate
efficiently at the low pressure when idling. If raw water pump fitted to engine, feed water from jet
offtake to sandtrap (if used) and then to raw water pump. If a clutch or gearbox is used a conventional
nuil water pick up may be necessary if the jet water offtake is not immersed below wateriine.

EXHAUST

The exhaust system is led through a transom skin fitting in the normal way, either with or without high

riser and silencer as necessary, and the waste water fed ints this line. Exhaust cutlets should be
above the waterline.

HIGH EXRAUST POSITION . L0 EXHAUST POSITION

LINE

BOAT REVERSIHG BOAT REVERS {HG

EXHAST GHSES

= =

00D REVERSE THAUST

ENGINE SYSTEMS

Wiring, instruments, throttle systems etc are all conventional; follow the manufacturers recommendations.

GOVERNOR SETTINGS

The "no-Toad" governor setting (or "high idle") on diesel engines should be set at least 200 r.p.m.
higher than full throttle r.p.m. achieved when driving the jet unit, - \

EXAMPLE
Full throttle driving jet 2,760 r.p.m,
Governor begins to reduce power 2,960 r.p.m.

Settings finer than this may resuTt in reduced
engine power %o the jet unit.
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COUPLING SYSTEMS

1. UNIVERSAL DRIVE SHAFT

The usual method of coupling the engine to the jet unit is using a splined universal drive shaft (cardan
shaft). Ai 1031 jet units include the 1510 series "Hardy Spicer® flange as standard equipment. A 1410

series flange is available to order for gasoline engines as a no charge aption. The following shafts are
available as optional extras :

Short series 1550 242mm {9.5") overall length
Long series 1510 460mm (18") to 1525mm (60"} coverall ilength

An adapter plate is necessary to bolt the drive shaft to the engine flywheel and is available as an
optional extra.

No. | 1510

1 146mm B%'"

) 120.6mm  4%"

3 98.250mm 3.750"

95.199mm  3.748"

4 holes 12.7mm (%" Dia.)

Coupling Flange detail.

A tortionally resilient member between the engine and the jet unit is desirable to relieve the impelier
of engine induced vibrations, and can also provide the insulation necessary on steel hull installations.
The tortionally resilient member must be supported between carrier bearings, - the normal arrangement is
for the member te be attached to the engine flywheel and one carrier bearing mounted in a housing bolted
to the engine flywheel housing. This is most often supplied by the engine manufacturer.

UNIVERSAL ANGLES

The angles on the universal joints should be equal and in the range of 1952, Angles less than 1% or
greater than 50 will cause vibration and undue wear. These angies are the maximum resultant angles
allowable in any ?1ane. Figs 1 and 2 assume no offset in any otherplane. Make sure the two centre yokes
are in the same plare to avoid tortional vibrations; when assembled tne spline should be approximately

in the mid travel position.

Paraliel Shafis Angled Shafts
Parallel Flanges . Angled F\an?es

JET A=1-5 Engine JET A=1" =5 Engine
SIDE VIEW . SIDE VIEW

Fig 1. ' Fig 2.
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LENGTH OF SHAFT

The 1510 series "Hardy Spicer" shaft centre can be safely run with a flange to flange 1éngth of up to
525mm (60"} using 76.2mm (3" @ dia x 2.41mm (.095"} wall tube.

If the shaft needs to be longer than 525mm (60") use a two piece divided shaft with an intermediate
fixed support bearing. This is available as an optional exira. Universal angle arrangements
should be as for a single piece shaft as Figs 1 and 2.

It is wise if the drive shaft/s are as short as possible.

2. FLEXIBLE COUPLIKGS

Flexible couplings such as Koppers or Centaflex types cam be used but the engine must be very accurately
aldgned and rigidly mounted. Flexible engine mounts are not suitable with this type of coupling. A
fiexible coupling should always be mounted next to the jet unit coupling flange and any extension to
driveline should be next to the engine flywheel. The jet unit thrust bearing must not be subjected to
radial loads. . . :

.

CAUTION : It is advisable to check for tortional vibrations especially if a universal drive shaft is
© used without a tortionally resilient member in the driveline. Moments of inertia data for
tortioral vibration calculations are tisted on page B1,B%. ~ These calculations are
normatly undertaken by the engine supplier.
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STEERING CONTROL SYSTEMS SR
GENERAL

Both the steering and reverse mechanisms on the 1031 jet unit are balanced, so that the controls will be
finger light and positive no matter what the size of vessel. Power assisted steering controls are not
necessary, even for multiple jet units. Hawever, the controls can be ru1ned by badly designed, high
friction control lines between the jet unit and the helm. . .

A 406mm {16") diameter steering wheel is suitable with between 1%-1% turns from hard to Pcrt to hard to
Starboard. A greater number of turns reduces the sensat1v3ty of the steering during slow speed
manoeuvring . .

1. WIRE ROPE AND PULLEY SYSTEM L e

This system is easy to inspect and maintain and is recommended for markets where the more sophisticated
steering systems are difficult to obtain. It is available as an opticnal extra. The wire rope should be
a truly flexible type capable of forming easily to the pulley diameter. The pulleys should be at least
130mm (5°) effective diameter so that the flexible wire is not severely bent at the pulley. Pulleys
should have good quality small diameter bearings.

WARNING : Small diameter pulleys rapidly damage the wire, and have high friction.

A straight line joining 'X" and *Y’ should pass 24 mm {17}
i below highest point of holes in steering arm

Bmm (%) diam, 718 o
galvanised flexible wire rope

3/8" pitch duplex chain 305 mm {127}
minimum chain length
Fit stops to avoid
end-of-travel loads

Hetainsr 031 steering deflectors

cover

with N

Zmm {17) g
¢leararnce e . E e
g::rrZha;n_ y‘ et 216mm (B%"] 10131 10pE FAVE} i

250mm (8.8"} +Z+50mm (2"} min
Chain + sarnbuckie + plain rope and fittings

2. PUSH PULL CABLE SYSTEM

A *Te1ef1ex Morse rotary type D260 or Morse Cﬂmmand 2 or s1m1lar system is recommended. Any ére ava€1ébie
as an optxonai extra. :

* in U.5.A. read Morse Controls
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STEERING CONTROL SYSTEMS Continued

Superior systems such as twim tension cable and/or rack and pinion may also be used. When connected to
the existing holes in the steering arm these systems will give approximately two turns of the wheel from
hard to Port to hard to Starboard. We recommend more direct steering. The steering arm can be drilled
nearer to its pivot to give a shorter cable travel, For example, an attachment hole drilled 18%mm from
the pivot, would give a total of 1% turns on the steering wheel, (l%4-1% turns recommended). The steering
kit is available at your nearest *Teleflex-Morse stockist, or your Hamilton agent will obtain it for you.

You will need : A helm assembly, consisting of steering wheel, bezel kit, helm assembly and
drive mechanism.

A cable assembly, specifying the length required f.e. measure along the
actual cable path from the centre of the steering wheel to the attachment
point of -the steering arm on the jet unit, with the steering arm vertical.

KEEP THE NUMBER OF BENDS TO A MINIMUM, AND ENSURE THAT THE BEND RADIUS IS
AS LARGE AS POSSIBLE.

A ball joint attachment 1o fit in the jet steering arm for inner cable
connection.

An inboard transom anchor bracket to hald the outer cable end to the
transom near the jet unit.

Use ‘sufficient brackets to hold the cable in position along its length.
* IN U.S.A. READ MORSE CONTROLS FOR TELEFLEX-MORSE

Typical transom anchor bracket.

3. MANUAL HYDRAULIC SYSTEMS

Manual hydraulic systems are suitable such as Hynautic, Charlyan etc. A stroke of 216mm {8%") is
required to obtain full Tock each way when connecting to one of the two holes in the top of the jet
steering arm. If, however, this results in more thanm 1% turns of the wheel fuil Jock to full lock,
we recommend a new connection hole is drilied in the jet steering arm nearer to its pivot to reduce
the number of turns of the wheel to between 1% and 1% full Tock to full lock.

4. STEERING LINKAGE WITH TWIN 1031 UNITS.

Steering tie rod shown dotted,
Best with ball joints at ends.

AR ’ [aEiTy
deagnse deadrise

CONNECTION OF MANGAL SYSTIM .

Jet unit steering arms can be connedted
as shown at angies up to 16°. (Lost
mution through imperfect geometry

is minimal).
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REVERSE CONTROL SYSTEMS

REVERSE CONTROL - TWIN JETS

A Teleflex-Morse cable is required to complete the reverse cantrol system as the 1031 jet unit is
supplied compiete with a through transom connection kit and a control handTe operator.

Order the cable from your Hamilton Jdet dealer or nearest Telefiex-Morse stockist. Specify the length
required i.e. measure along the actual cable path from the centre of the control box to the reverse
bucket attachment point with the reverse bucket in the mid stroke position.

Details :- {note - this cable is normally used as a steering cable}.’

¢ COUNTRY 'EX_CATALOGUE TILLER END PART NUMBER
Australia & Teleflex~Morse Ltd, 3/8" Diameter ) b345
New Zealand Artarmon, NSW, cross-hole
' Australia,

U.S.A. S Morse Controls, 3/8" Diameter F300962
{Catalogue 780 or 820) cross-hole T
Marine Products Plant, - . - .
CA 93257,
U.S5_A.

U.X. Teleflex-Morse Ltd, L 3/8" Drameter 5206568

-~ Basildon, Cross- hole

England. B

Sweden N 3/3" Diameter 0335

¢ress-hole

Teleflex- Mo}sé'(lncom) have add1t1ona3 off1ces in Japan Singapore, France and West Germany.

Q;:: A detailed drawing of the reverse cantro} system appears with the parts Tist at rear. See page N4-7-83

Alternat1ve Cable : The Flextrol SC72 cab1e can be used provided Hamilton Adaptor, part number 104278,
is ordered with the Jet ThTS cabie 1s also supp11ed by Volvo Marine dealers as the Safe T and Big T’
steerwng cable. B ) _ )

i
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ELECTRICAL INSULATION

Apart from the need to check the jet unit insulation, normal marine practice should be followed when
installing the electrical system in a jet boat. :

INSULATION

The rotating parts of the jet unit are electrically insulated from the aluminfum casing to prevent
e1ectro}ytic corrosion in sea water. Insulation is by tufnol washers and rubber in the rear bearing.

When a well insulated jet unit is immersed in sea water, a small é1ectroiytic voltage is generated
between the shaft and the housing. However, no corroding current flows as there §s no external metallic
circuit. '

1. To check the insulation use an
chm-meter or bulb and battery
(3-12 valt).

Z. Remove the coupling shaft and, revolving
the shaft slowly by hand, {with the
engine stationary and jet unit ocut of
water), check the insulation between
the casing and shaft. The resistance
should not be less than 1000 ohms. (If
you are using & bulb it should mot Tight).
A rear bearing, damp with sea water, may
give a sTightly lower resistance, but a
metallic short circuit, which is

 dangerous, usually shows a very low
resistance {under 10 ohms} and a test
Tight will glow.

3. With coupling shaft connnected
resistance should be almost zero (bulb
should 1ight}, {This because of

—F Megative Earth Bonding System - see

- " page JZ-8-32) .

ot




ELECTRICAL CORROSION PRECAUTIONS
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PRECAUTLONS AGAINST CORROSION

C.W.F. Hamilton & Co Ltd have taken all possible precautions during manufacture and assembly of the jet
- unit, by using materials that are resistant to sali wafer corrosion and by placing anodes in the most

. effective places on the jet. The unit however, is still vulnerable to the actions of the person who
fits the entire power pack into the hull and fo the actions of his electrician.

One of the major causes of corrcsion te metal parts in sait water, particularly impeliers, is stray
currents emanating from the boat's electrics. These currents can be very small, and defy detection, but
acting over a considerable period they can cause heavy ccrrosion. The solution to this problem, is to
formally bond all major metallic parts to a negative earth. Therefore, boats using Hamilton jet units
at sea should be bonded and wired as follows :-

1, Negative Earth Bonding {See page J3-8-82

The bond strip and connecting wires shall be cépper of at least 14.5 sqg.mm. cross section area to
give very Tow electrical resistance. A1l junctions should preferably be welded, but if bolted,
should be clean, a good contact, and regularly inspected, The bond wire or strip runs fore and afg
down the hull and is connected td :

{a) The negative pole of the battery.

{b} The engine frame, (The engine must have a negative earth).

(¢} The jet unit casing.

{d}) A1l anodes whether in the jet, or attached to the hutl.

(e} The fuel tanks and ény other major metal item.

{f) Casings of all major items of electrical eguipment.

{g} 1In the case of a wood or fibreglass hull, to an external earth plate in an area of
the hull bottom which is always under water.

(kY 1In the case of an aluminium hull, to a connection welded to the hull in an area
where the hull is always touching water,

2. E}ectricai Wiring System

fvery part of the electrical system should use two wires, positive and negative i.e. the negative
must not run through the frame of any major unit, through the il of the boat, or through the
bonding system.

For exampie, the negative to the starter motor should be a seperate targe section wire from the
negative pole of the battery, to the holding bolt of the starter motor, and NOT to an engine bolt
somewhere near the starter.

3. Hadio Transceivers, Depth Sounders and Other Electrical Auxiliaries

Batteries, radio transmitter or other electrical equipment should NOT be earthed %o the jet unit.

Be guided by your radio technician, but in general these systems should either be entirelyinsulated,
i.e. seperate insulated alternator, seperate batteries etc, or, the system shoulid be incorporated in
the bonding system, but with a seperate earth plate well removed from the bonding earth plate and
from the jet.

4, In Service Checks

In service, two items should be inspected reguiarly :

{a} The bonding system for Toose or corroded connections and test to ensure that
electrical resistance is still low.

{b} A1l anpdes, if half eaten away, rep1éce with a new anode,
5, Zinc Anodes

Regular maintenance of the sacrificial zinc anodes is recommended. There are 2 anodes on the 1031
jet, one under the exterior of the tailpipe and the other on the interior of the jet intake below
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the water line. Both are electrically connected to the casing of the jet unit. If corrosion is
taking place the zinc anodes will be eaten away in preference to the aluminium jet unit casing,
so the anodes should be inspected and replaced when badly corroded., Further anodes may be fitled
ont the hull if desired. A wire must be rum from the anode to the aluminium casing of the jet
unit.

6. Anti Foul Paint

Keep stainless steel clean and polished. DO NOT PAINT QR ANTIFOUL ANODES - leave bare. Use
chlorinated rubber, or non metallic based anti-fouling on the aluminium parts of the jet. (Do
not use zinc, or particularly copper paints as these would cause rapid corrosion of the jet unit}.

7. -Impressed Current Protection

Impressed current protection e.g. Mercathede is also recommended.
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STEERING

The nozzle deflects the water jet to port or starboard causing the boat to steer to port or starbgard
respectively.

The following points should be remembered when operating a jet craft :-

(a) If the engine is stopped there is no water jet for the nozzle to deflect and thus the craft cannot
be steered.

Kever stop the engine when approaching a mooring or at any time when steering will be required.
(b) The wider the throttle is opened the greater the steering effect - i.e. the sharper the turn.

(¢) Steering is available in "neutral" and reverse as well as in forward control - a feature which gives
the Hamilton Jet unrivalled manceuvrability.

Remember though that whether going forwards, in "neutral", or in reverse the bow of the boat will
always turn the way the steering wheel is turned, i.e. turn wheel to port, bow of boat will move to
port and vice versa.

This means that in reverse the boat has the oppasite stéering to a motor car, & feature which
can be used to advantage when manoeuvring.

FORWARD/NEUTRAL/REVERSE CONTROL : -

Reverse and "neutral® are achieved by redirecting the jetstream. If the reverse bucket (57) is lowered

fully all of the jetstream is redirected back under the boat giving full reverse thrust. If the reverse
bucket is lowered partially the jetstream is split giving some forward and some reverse thrust. At one

reverse bucket position the forward and reverse thrusts will be equal so the boat will not move ahead or
astern regardiess of the throttle opening.

This nosition is referred to by Hamiltons as "NEUTRAL". (It should not be confused with the neutral
position of a gearbox when the driveline stops rotating).

When operating the Hamilton reverse control the jet unit is always rotating regardless of the position of
the reverse bucket. Any intermediate position between forward and reverse can be selected to give
infinitely variable ahead and astern speeds when manoeuvring.

CAUTION

if in lightweight planing craft the reverse or neutral positions are selected with the throttle left open
and the boat moving forward at speed, the resuliant "braking effect” is very severe - even more so than
full braking with a motor car. ’

The above procedure should therefore be usad only in emergency.
For normal operation to "brake" the boat's forward motion :-

(1) Close the throttle.
{ii} Select reverse or neutral. .
(111) Open the throttle, gently at first.

MANOEUVRING ARD DOCKING

It has been found that the boat is best manoeuvred as follows :
(i} Move the lever control to the "neutral™ position.

(i#) Set the throttle up to 1/3 open {say approx. 1,200 r.p.m. with direct engines). In strong tide or
wind conditions increase the throttle opening to obtaim greater response as necessary.

{iii) A slight movement either way from the "neutral® position will be sufficient to move the boat
forwards or backwards until the manoeuvre is complete.

{iv) Steering will be excellent also at this throttle opening.
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This unit has been designed to require the absolute miniumum of maintenance. However, it is .
recormnmended that the unit be dismantled and inspected for wear on bearings, seals, etc and corrosion
annually as a minimum requirement.

Day to day maintenance should be negligible, but the following points and checks should be noted :-

THRUST BEARING

Grease with a good quality Lithium-based ball bearing grease every 30 hours’ aperation. Do not overgrease.

This is a dry run bearing, refer to page L8 for service and dismantle procédure.

GLAND SEAL

This is a carbon face seal type with ceramic counterface and should require no attention. Should this seal be
faulty water will leak from under the bearing housing.

To inspect seals see dismantling procedure page L3. A. Inspect at least every 500 hours.

DRIVE SHAFT UNIVERSALS

Every thirty hours sparingly grease the universal jointé and skiding splines if Hardy Spicer type enipiayed. Do
not over grease. - :

~

The unit is fitted with an anode on the tallpipe which will waste away in sea or contaminated water. Regularly
inspect this anode and replace immediately it is reduced in size to a serious degree. If allowed to disappear,
corrosion will start on the Aluminium parts which could eventually damage the unit

1S IN LN

Any debris such as wood, water weed, etc. caught in the intake screen, impeller or tailpipe stator vanes will
affect the jet unit's performance. The jet is provided with an inspection cover lip and the cover can be
removed provided the engine is stopped and the craft is stationhary.

On most instaliations the static lever of water inslde the jet unit will be helow the intake inspection cover lip
and the cover can be removed provided the engine is stopped and the crafi is stationary.

If the static water line is too high then often by moving the load to the bow of the boat or placing a heavy |
load on the bow end the stern is raised enough 10 aliow the cover 1o be removed.

To remove the cover -
Remove ths twe nuts and washers and draw the cover off.

Blockages of the unit are usually noticey by (a) the engine "racing” and or (b} fack of jet thrust or boat speed.

Great care should be taken to avoid ropes or vines as these, If caught around the impeller shaft, will be
wound into the jet unit.

Recommended practice is to close the throttle or even stop the engine and coast over such bad debris if the
boat cannot steer round it




SERVICE INFORMATION

L2-8-82

Smaller pieces of debris, water weed etc, will not normally foul the unit.

IMPFLLER

The lteading edges of the impeller may tend to become "blunt" after a peried of time with the action of
small solid particles in the water. The performance of the impeller will drop with the blades blunt.

Anytime the inspection cover is removed (as above) the Teading edge of the blades should be inspecteé for
wear, If badly worn, remove impeiler (see section on dismantling unit) and sharpen as shown below.

Both frontand rear surfaces to be asmosthuniform
curve. Any flats will reduce efficiency and cause
cavitation. _

Leading edge
1.5 -Z2mmthick.
Smooth radius,
Free of dents.

View of impeflerTip

{Approx. % scale)

g/dgtted

‘\
~—___ [SHARPENING AREAON FRONT |
|OF BLADE SHOWN SHADED,

rhick alen

View on
Front of impeller
Blade.

\

REVERSE & STEERING JOINTS
The reverse bucket and steering joints are outside the hull. .

These joints shouid be oiled and checked to see they are aperating freely. Once in the water these joints
will be water lubricated and will not normally require attention.

CARE OF JET UNIT

The main body of the unit is constructed from Silicon-Aluminium alioy (LMG) which best resists corrasion
from salt water. These castings are finished in a Poly-urethane paint finigh. Periodic c¢leaning down,
wire-brushing, and repainting may be necessary depending on water conditions prevailing, and extent of use.

L]

Periodically when the craft is on thé slip, or at least an annual survey, the compiete unit should be
removed from the boat, and inspected internally and externally for faults, corrosions, or breakages.
Clean down and repaint the casting. DO NOT use copper-based paints. Hon metallic paints are suitable,
teave all stainless steel parts polished znd unpainted.




TECHNICAL INFORMATION
SERVICING

L3-4-30

10
it
12

i3

14
18

6
17

18
19
20
21
22

23

Uncaouple the drive shaft from the jet unit.

Prevent the coupling 89 from turning, and unscrew set screw 87 and nut 87, two turns only. Hthe nut
appears very tight, heat uniil it is just not possible to hold the hand on it, this will destroy the LOCTITE
and free the nut.

(DO NOT OVERHEAT).

Use puller to free coupling 99 of the main shaft. Unscrew nut 87, remove coupling 99 and key 69.
Remove nuts and washers from the three bearing housing studs 16.

Slide bearing housing 78 off the main shaft (the housing will still contain bearing 74, sleeve 76, bearing
carrier 73 and one oif seal 81).

Withdraw seal housing 77, sleeve 76 and check "O" ring 82 is in the housing.
Remove nuts and washers from studs 8 and take off inspection cover 4.

Take out split pin 84 from shaft and slide carbon seal kit 80 forward and remove from shaft,

Two seals 81 and their sleeves 76 and bearing 74. Replace seals if worn and also the sleeves if they are
grooved.

Carbon face 80 and face on stationary housmg Check to see if they are scored ot chipped.
" rings 83 and 82. Check for nicks for deformation.

Tharoughly clean all parts.

ASSEMBLY (SEE DRAWING PAGE L&)

Replace the carbon seal assembly in the shaft in the foliowing order. Cup washer, spring, rubber drive
ring (well ofled), carbon face (well olled). Treat the carbon face as fragile. Push the whole assembly well
back on the shaft,

Push oil seal 81 into seal housing 77 so that the side with the spring visible faces coupling.

Coat "0 ring 83 with lanoline (if not available use grease} and place around ceramic seal face in seal
housing 77.

Feed seal housing 77 over the shaft and push home.

Feed sieeve 76 onio the shaft with the ra ] This ]
i the drive shaff). Later units have radius on beth ends of bore Grease the
outside diameter and push through the seal until it is firmly against the shoulder of the shaft.

Push hearing 74 Into bearing housing 78.

Push seal 81 into bearing housing 78 with spring side facing out.
Grease "0" ring 82 and place in bare of housing 78 next to bearing.
Feed housing onto shaft and tighten nuts and washers on the three studs 1610 75 Ib fi.

Grease tufnol sleeve 73 and push between shaft and bearing, gently tap bush in all round unti it is flush
with the face of the bearing .

Grease outside diameter of sleeve 76 and slide it along the shaft and through seal 81 until it is against the
bearing.in this case the portion of the radius on the inside is unimporiant.
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24
28
26

27
28

i0
11

Fit key 69 and slide coupling 99 onto shaft.
Coat threads of shaft and coupling nut with "LOCTITE" {thread locking liquid) and torque to 295 Ibft.

Slide carbon face forward 1o seal face and carefully push the rubber drive ring into the carbon face,
compress the spring against carbon face. Replace the split pin 84 and bend it over snug with shaft.

Replace the inspection cover and seal.
Turn the shaft by hand, to insure it is free before coupling to the drive shaft.

( Alternative access to the carbon seal is from the stern, ie: remove the talipipe, impeller, etc as below. }

IMPELLER, WEAR BING ETC,

Before dismantling the tallpipe end of the jet, remove the inspection cover 4, intake screen 14 and carry
out the folling checks.

Using a feeler gauge, check clearance between the tips of the impeller blades and wear ring € at each
side of the unite (ig: not top and bottom ). Maximum recommended ( worn } clearance is 1.27mm (.050")
per side.

Disconnect the reverse control from the fug on the top of the reverse bucket 57. Move bucket through
full arc tc check either stiffness or slack bushes.

Remove lock bolts 28, bucket hinge pivots'58 and reverse bucket 57.
Push rubber splash guard 101 upwards and turn inside out to expose steering crank.

Disconnect steering arm 62 from the cable control. check steering shaft for :-
{a) freedom of movement. ‘

{ b} undue wear in bushes 42 and 11.

{¢) undue wear on ball end of crank 83.

Remove cotter 64 from steer crank 53 and ensure that crank rotates freely on shafi.

Rotate steering deflector 46 through full arc, to check either stiffness or slack bushes. If these seem 10
be in good condition the deflector can stay on the tailpipe.

Remove the 4 nuts 27 holding the taiipipe and spring washers 31. Hit the tallpipe sideways with a rubber
maltet or heel of hand 1o free the joint, remove ailpipe from the remainder of the jet unit, the steering
crank 63 should be slid off the shaft at the same fime.

Lock coupling 99 so that it can not rotate, unscrew nut 70 at the talipipe end. If stiff, gentle heat the nut
to destroy the "LOCTITE"

Slide off bearing sleeve D1 complete with V ring seal D3 and '(Y ring D2. ( See page L 9}
Slide off mpelier 82 and remove key 68.
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12 Examine wear ring 6. In the unlikely event of being very badly scored, or if it has swollen inwards,
should be replaced. If possible , request your local agent to carry out the replacement.

Replacement procedure is as follows -

(a) Find the joint In the wear sleeve and force a fine
screw driver between the sleeve and the intake casting
adjacent to the joint until the end of the sleeve is free
(Fig. 1 and 2). Pull end of the sleeve inwards and remove
it from intake.

EA I A /‘ /‘
fntake casting

Wear sieeve

Screwdriver
(b} Remove the insulating strip and throughly clean intake

bore ‘ _
(c) Paint the intake bore with a thin layer of bitumious paint.

(d) Putina new insulating strip and then grease its inside
diameter. .

(6) Take a new wear strip and with chamfer end leading,

- butt the strip at the chamfers by twisting slightly, Fig. 3,
(this reduces the lead in diameter) and feed it inside
the insulating strip, as it goes in straighten the strip
gradually until it butts normatfly, Fig. 4. Slide in as far
as possible and complete assembily by tapping gently
with a wood block round and round the outside edge.
The wear strip Is in the correct position when it is flush
with the face of the bore, see Fig. 5. The .031" gap
must be maintained to prevent electrical contact between
the wear ring and the intake casting.

l
13 (a) Check the impeller leading edge, if blunt or dented file '
out the dents following the profile of the blade, and
then sharpen in line with instruction 7 on page L2. %
(b} 1 you decided In B1 that the outside diameter of the l 4

impelier was badly worn, check it again in the new Fig. 4
wear ring, If the clearance is still too great proceed
as follows:- '

() Build the tips up by welding with ASI316L
stainless steed rods. E.g. Philips RS316L. / /
(i} Turn the outside diameter to 10.598"/10.590" ‘ ¥ ‘
l Fig. 5

A

¥

making sure that it is conceniric with the bore. by
(iiy File and polish. 2_:; ;,;2,. _9”4‘

(ivi Balance the impeller statically, preferably on
its main shaft 67 with the coupling 88 and alf
keys In place.

14  Check the DU bearing D4 for wear and the sleeve D1 for wear or bad scoring and if necessary replace.
Replace automatically if the impeller has just been built up and the wear sleeve replaced. Use an

intemaéie»)ctractor to pull bush D4 complete with housing D5 from the talipipe 41, (see page L9 for
assembiv). _

When pressing the housing D5 In, remove capped nipple D8, use a block under the nose of the tallpipe
fairing 1o take the ioad.

18 Replace all worn bushes in the steering system,
18  Clean &ll parts thoroughly.
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ASSEAMRDEY

17  Grease shaft and insert key 68 with its chamfers down Into shaft keyway.

18 Slide on impeller, check that it is the right way round, L.e. fairing on shaft ﬁrst.'
19  Slide on sleeve D1 complete with 'O’ ring D2.

20 Apply "LOCTITE" to shaft thread and thread of nut 70, torque nut to 295 b .
21 Greese sieeve D1, Slide 'V’ ring D3 2/3 the way along the sleeves.

22 Replace tailpipe complete with dryrun kit (refer io pages L8 and L8) and at the same time feed steering
crank 63 onto shaft 61. Fully torque four nuts and washers 27 and 31 to 75 Ib ft. A rubberised sealing
compound may be used between tailpipe and intake should an unacceptable leak occur on reassembly.

23  Turn coupling 89 to ensure that shaft 67 is free.

24 Rrepiace and tighten cotter 84 in steering crank 63 and push down rubber splash guard.

25 Replace reverse bucket 57 hinge pivots 58 and lock bolts 28.

26  Check that reverse control from helm to reverse bucket is free and then reconnect to bucket.
27  Check that steering control from helm to steering arm is free and then reconnect to the arm.

28  Fit capped nipple D8 and grease rear bearing using a_manual grease gun.

BEA AGSE

87

7F

76 ) “~ 78} 85
a1 52

Nota:- .

When releasing coupling (99) a "puller” Is required. Leave nut (87) 3/4 engaged 1o prevent the catipling fiving
loose when it frees which can be dangerous.
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1. Water leaking from under front bearing housing - Faulty carbon seal or thrust face.
2.  Excessive high pitched rattling whine, - Faulty thrust bearing.
3. Bad vibrations. - Worn dry run bearings.

- Worn drive shaft universal joints.

4.  Engine revolutions gradually increasing over - Worn or blunt impellers. Excessive impeller
a period of time. Take off performance poor. impeller tip clearance.

§.  Sudden increase in engine revolutions, no - Faulty tachometer.
noticeable decrease in jet thrust. ‘

6.  Excessive engine revolutions, noisy jet unit with” - Screen blocked with weed, debris or rope
aerated water from nazzle. through grill and wrapped around unit shaft
or object jammed in stators,

NOTE: Al the symptons described in items 2, 3 and 4 may be caused by the same fault as in item 6.
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ASSEMBLY INSTRUCTIONS - DRY RUNNING KIT
(REPLACEMENT FOR MARINE BEARING)

1 Refer to page L3 to dismantle the coupling end of the jet and replace the Water Seal assembly 80 with
the Special Dry Run Seal assembly item D10. Reassemble as instructions on pages 1.3 and L4, ensuring
jonary counterface are replaced. If one or the other is showing any wear.

that both rotating seal and stafi
2 Refer to page L4 to dismantie the rear end of the jet.
3 Enspéct alt parts for wear, replace worn items.
4 Assemble items D1 and D2 onto the mainshaft and assembié item 70 as steps shown on page L6.
5 A;sembie ttems D4, D8, D7 into housing D5 as shown, ite;n 37 to be loctited in place using 601LOCTITE
8 Take the V-Ring Sea! (D3) and place it about 2/3 the way along the shaft sleeve (D1).
7 Press housing D5 into tailpipe using a block of wood under the nose of tailpipe to take the ioad,
hefore fitting item D8. _
8 Reassemble the tallpipe assembly to the intake following steps on page L6, fit item D8.
2] Using a manually operated grease gun, grease the rear bearing via the capped nipple (D8). The correct

amount of grease will have been applied when an appreciable increase in pressure is detected.
DO NOT USE A POWER QPERATED GREASE GUN.

RUNNING i
DO NOT EXCEED 1000 RPM FOR THE FIRST 5 MINUTES RUNNING (whether the jet is In or out of the water).

The system is essentially a dry run system and does not require frequent lubrication. Grease as in instruction
10 above only every 1000 hours or every 6 months whichever occurs first.
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NNIN

TAILPIPE (41}

MODIFIED / //

item Part No. Reg'd
D1 105958 1
D2 HMHO AEL 1
D3 JWKZ AEA 1
D4 KHOB ABF 1
D5 105960 1
D 61316 1
D7 105984 1
D8 HEID AAY 1
D10 - 105962 B

®

For assembly instructions see page L8,

| y @ IMPELLER {52}
' B i N, _
@ A7 // USRS, SR \
//// 74 ) .
H - 7 :
A "'I A —/
"" ST e -.

: __i
R

-

MAIN SHAFT (67)

Description

" Shaft Sleeve

"3 Ring Special

V-Ring Seal

DU Bush

Bush & Seal Housing

Seal - GACO MIS.20

Seal Face

Capped Hydrautic Nipple-1/8BSP

Seal Assembly - Special

Replaces Std ltemn No.
48

65
65
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" LOCTITE CHART

Studs - 282
Bushes and Sleaves - 801
Speoiair N.u‘;s a_md Bolts - See below
Grub Screws - 2oz
TIGHTENING TORGUES
General applications:
Thfead Tightening Torque
Diameter
mm Nm ibi, #
& 5
8 12 9
10 24 18
12 _ 40 30
i6 100 - 75
20 200 145
NOTE:

Threads o be plain dry or lightly fubricated.
Recommended lubricant - BP Energrease MM-EP2
(marine multipurpose exireame pressure grease) or
equivalent.

Where loctite is to be used, threads 1o be
degreased, clean & dry.

Special applications ¢

Degcription Part No - Tightening Torque Loctite
N iof. %
Coupling Nut 102852 400 295 242

impeller Nut 105286 400 - 205 242
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Part No. Description Gty
105272 Intake 1
102659 Inspection Cover 1
102280 Inspection Cover Seal 1
103362 Wear Ring 1
103363 insulator 1
102288 Stud M18 4
103816 Stud M12 2
JCQOH XAU Stud M12 ' 4
102728 Steering Shaft Bush 1
61353 Scraper 1
61362 Seal - 1
106276 Intake Screen (Aluminium bar) 1
105922 Screen Rake Kit 1
102769 Stud M12 3
105743 Installation Information 1
HYQH XEE Bolt M10 x 80 2
XZOH XAY Bolt M8 x 20 2
HYQH XCA Bolt M8 x40 1
HYQH XCC, BoliMBxS5Q }
HYQH XCL Bolt M8 x 80 1
JDQH XAG  Nut M8 24
JDOH XAE Nut M10 2
JDOH XAM Nut Mi2 13
JOQH XAL Nut M18 4
JEQK XAC l.ock Washer M8 7
JEGK XAE Lock Washer M10 2
JEQK XAH Lock Washer M12 13
JEQK XAJ Lock Washer M16 4
JEQZ XAl Flat Washer M10 36
JEOZ XAF Flat Washer M8 35
102939 Transom Seai i
103237 Clamp Assembly 1
102940 Transom Plate 1
106061Y #Tailpipe {160mm nozzle dia) 1
102952 Bush s 3
HYQH XCB Bolt M8 x 45 1
103414Y Deflector {to match 160mm nozzie) 1
102734 Bush {bottom} 1
102838 Bush {upper) 1
102961 Bush (crank) 1

Before ordering replacement Tailpipe or Deflector measure the actual bore size in mm 10 ensure
correct size ordered.
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ltem Part No. Description Oty
51 102154 Washer 1
52 102848 Deflector Pin (top) 1
53 102737 Deflector Pin (bottorn) 1
54 1020893 Thick Washer (cotter) 2
? 55 - - -
. 56 - - -
57 102815 Reverse Bucket 1.
58 102953 Pivot 2
60 - - -
61 102832 Shaft Steeting 1
62 102831 Arm 1
63 102833 Crank 1
64 102834 Cotter 2
85 - - -
€6 - - -
67 102738 Mainshait 1
68 102823 Key - stainless steel 1
68 102822 Key (coupling) 1
70 102852 Nut - main shaft ( impeller ) 1
71
72 105961 Pry Run Kit 1
73 102122 Bearing Carrier 1
74 JNOD ABX Bearing 1
75 . :
76 102747 Sleeve Seal . 2
77 106082 Seal Housing ( Stationary Face ) 1
78 102668 Bearing Housing 1
79
80 61351 RAomet Seal Sub Assy. 1
~ 81 61380 Seal 2
. 82  HMHOBDB “O"Ring33/4x4x1/8, 705 1
83 HMHR ABI "O" Ring 2 7/8 x 3 1/8 x 1/8 G.S. 1
84 * HUILABD Split PIn 3/16x 2 1/2 88 1
85 HEID AAA Grease Nipple 1/8 BSP Straight 1
86 ’ - - -
87 105286 Nut (coupling) 1
88 - - -
89 - - -
ab - - -
a1 - - .
g2 106083 205 impeller - 5 bladed Trimmed 1
a3
94
g5
o6 .
o7 JAJM YBL Socket Set Screw M6 x 40mim plated 1
98 102185-4 Ancde 1
ag 102757 Coupling {to sult 1410 Hardy Spicer) 1
100 103014 Clamp {(splashguard) 1
101 103015 Splash Guard 1
103 103043 Plug 1




(6 X171 (7) (8) (9) (O )

@234

19 1§
' ) ’ ‘ Pl
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NOTE :- Seal itemn (18) t0

intake face with -

Description R.T.V. sealent all U m
4 HEIDAAS Grease Nipple 1/4 UNF round. E .
1 103389 Guide Tube o T
1 106066 Bush i
2 63390 Ball Half - £
1 106065 Cap ™ O
4 JELKAAC M6 Spring Washer @ p,
4 HYQHXAR M8 x 100 LG Bolt ST 8T -
i 103387 Rubber Washer o e
1 103384  Seal Cap 0 =
1 103386 Spring REVERSE CONTROL ASSEMBLY T
i 103383 Seal Housing
1 63391 Nylon Bush TRANSOM ASSEMBLY %
1 61358 Scraper Seal (106063SY)
2 103385 Washer g
1 102982 Cleves Pin
1 HUILAAF  Spiit Pin 1/8X 3/4 8.8, > >
8  JDQHXAA M6 NutS.8 & —
1 106064 Cap Plaie b @
1 106067 Bush Retainer g =
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REVERSE CONTROL ASSEMBLY NTROL HANDLE ASSEMB
CONTROL HANDLE ftem Qty Part No. Description
ASSEMBLY )
1 1 103013 Spring
{103008) , 20 1 103117 Control Lever
21 1 103012 Fin :
22 2  HUILABF 3/32 x 1/2 8.8, Split Pin
23 1 JAJY AAl 5/16 UNC x 3/8 Screw SS
24 1 1030101 Lock Gate
25 1 63388 Cable Operator D2
26 5 JEQKXAA M8 5.S. Spring Washer
27 5 JDQHXAA  MBS.S Nut
28 4 HYQOHXAI MBx60S.S8 Bolt
28 1 1030111 Control Cover
30 1 HYQHXAB WMBx 30 Boit 8.8,
i

103366 Adaptor
E300962  Cable-ExU. S A

32 1 2345 Cable - Ex Australia Teleflex
9206568 Cable - Ex U. K. Morse
or 8C72 Cable - Flexatrol.
3tA - 104276 Adaptor (Optional) Flexatrol
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