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The engine(s) should be located in a position that will give the craft the most suitable fore and
aft trim for the proposed boat speed. For semi-planing and moderate planing speed craft it is
likely that the engine should be posit
speed. For very high speed craft it i

oned well forward towards amidships for best trim and =zhus

likely the engine should be positioned aft, close toc the
jJet unit, to obtain best trim and speed. Follow the recommendations of the boat designer in this
regard ox consult C.W.7f. Hamilton & Co Ltd.
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MOUNTING

Mount the engine via mounting feet fixed to the engine bearers. The feet and bearers do not have
to withstand the propulsion thrust load which is transmitted from the jet directly to the hull.
Flexible engine mounts will reduce vibration and noise but these must be used in conjunction with
a driveshaft system which does not cause a radial or side load at the jet coupling as the engine
moves. Refer "DRIVESHAFTS" (pages Hl, H2) for recommended driveshafts and engine installation
angles.

COOLING

The 271 jet has a 1}" BSP outhoard water offtake which provides water at approximately 1 kN per
sg.m. (1} psi) at 600 rpm and 310 kW per sg.m. (45 psi) at full throttle - 225 kW (300 hp). The

water may be fed directly to the engine without the need for a raw water pump, provided - (a) the
pressure from the water offtake at idle is sufficient to cool the engine and (b) that the engine
can withstand the full pressure from the jet offtake. To be sure of correct flow for engine

coocling a conventional water pick up and the engine raw water pump should be used. The jet water
offtake can be used for a deck cleaning hose but the pressure is not high enough for a fire hose.
CAUTION =~ if a gearbox or clutch are fitted to the engine a conventional hull water pick-up and
engine raw water pump must be used.

ENSURE THAT THE WATER PICK-UP IS NOT DIRECTLY AHEAD OF THE JET INTAKE, BUT WELL TO THE SIDE TO
AVOID TURBULENT WATER FLOW INTO THE JET.

EXHAUST SYSTEMS

The exhaust system can be any conventional system approved by the engine manufacturer, except that
for the efficient operation of the jet in reverse, exhaust outlets are best sited above the
waterline.
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Engine wiring, instrumentation and throttle systems are all conventional - follow the
manufacturers recommendations. With the standard two lever control system (throttle reverse)

Hamiltons supply the HERC Reverse Control Lever and the boat builder supplies the separate
throttle control lever, cable and linkages.

GOVERNOR SETTINGS

The "no load" governor setting (or "high idle") on diesel engines should be set well clear of the
full throttle R.P.M. achieved when driving the jet unit so that there is no chance of the governor
reducing power (and performance) at full throttle.

Example - if max. rpm driving jet is 2800 rpm then goverfior should not begin to act until at least
2850 rpm. On most diesel engines this means the "no lead governor setting" (or high idle) should
be at least 3250 rpm.

HamiltonJet
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Depending on the distance between the engine and jet coupling flange, there are two recommended
systems for coupling the engine to the jet. The main requirement of each system is that it must
accommodate parallel and angular misalignment plus allow for axial movement.

Thrust loads are absorbed by the jet - the engine and coupling are only subject to tortional
loading.
Jet Tortionally
DOUBLE ELEMENT TORTIONALLY FLEXIBLE DRIVESHAFT - Coupling /“E“ble\ -
300mm long or over. Elements ﬁ; o
4 F
Use a double element tortionally flexible ‘QE 2
driveshaft with support bearings such as the . R s Z
"Centaflex GZ" +type illustrated. The engine is Y-
located in-line with the jet and can be flexibly gg H (e /f“g
mounted with this type of coupling. : 4: Bl
Coupling £~
Adaptor

DOUBLE UNIVERSAL SLIP-JOINTED DRIVESHAFT
250 up to approx. 1500mm long.

Centaflex GZ Assembly

The usual method of coupling the engine to the jet is the double universal slip-jointed driveshaft
(Cardan Shaft). It bolts directly to the jet coupling flange and to the engine flywheel (via an
adaptor plate) or alternatively a suiltable tortionally flexible flywheel coupling can be used
between the universal driveshaft and the engine flywheel. This coupling must be of the type with a
support bearing to support the universal driveshaft. "Vulkardan" or "Centamax" have suitable
couplings for use with universal driveshafts.

Notes H

- If a gearbox 1is used a torticnally flexible coupling is normally fitted between the engine
and gearbox, a universal driveshaft can therefore be bolted directly between the Jjet and
gearbox (an adaptor will normally be required at the gearbox flange).

- The engine should be positioned so that the universal joints of the driveshaft each have
equal offset angles of between 1.5 and 5 degrees - this is most important.

- Details of the driveshaft make, model and length should be supplied to C.W.F. Hamilton & Co
Ltd for a critical speed check.

Double Universal Slip-Jointed

Priveshaft - -
—
9] // g
Offset angles equal ,0 H 2 <
o il B8 2 g,
— —
lt= ; b |— b
4 @ Pl [0}
L 1.4= ¥ S
¥ e g
L r 5 TORTIONALLY FLEXIBLE 3
Jet Yokes in same plane ahe FLYWHEEL COUPLING WLTH
Coupling ¥ SUPPORT BEARING
Flywheel Adaptor” » )
* Correct running length of shaft 1is with the shaft extended to half the total spline

extension. -
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LONG DRIVESHAFTS - Over 1500mm long.

the distance between
supported in pedestal bearings

Where
lineshaft

and engine flywheel.

flange using normal propeller shafting criteria

misalignment.

the engine flywheel and jet coupling flange exceeds
should be used
driveshafts or tortionally flexible couplings between both (a)
If a gearbox is fitted the lineshaft can be directly attached to the gearbox
s

1500mm, a fixed
with either universal
(b) lineshaft

in conjunction
jet and lineshaft and

e. gearbox should be rigidly mounted to avoid

Tortionally Flexible Flywheel
Coupling without Support Bearing

L

et
Coupling

Offset Angles Equal

Double Universal
Slip Jointed Driveshaft

Enginae ilywheel

Lineshaft with
Support Bearings

JET COUPLING FLANGE DETAILS

(a) Standard

120mm Diameter

Spigot Recess

75mm dia. x 2.5mm deep
f(/gz\@\
é) 8-holes 8. mm dia
N\ equispaced
g |2

101.5mm P.C.D.

MOMENTS OF INERTIA DATA

200 410 124
y~Water lubricated
rubber bearing
Angular Contact
ball bearing
/ 1
e r ‘
T gj ——— T
— 1k i
n L
_
Stainless steel
type 361 shaft
70 345 1,909
IMPELLER Coupling
M= 2.2 kg "
M = 9.5 k
TYPE 10 _ 2
Ip = 0.059 kgm Ip = 0.0027 kgmz 'tt ‘J
e o sk HamiltonJet
2
Ip = 0.056 kgm
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DESCRIPTION :

The steering system on the 271 jet is balanced so that power assisted controls are not necessary
even for multiple jet units.

A manual hydraulic steering system 1is included with the jet which gives 1.9 turns of the helm from
full lock to full lock. (A greater number of turns will reduce sensitivity of steering due low
speed manoeuvring) .

A steering position indicator system is available as optional equipment.

SINGLE STATION SYSTEM

Dipstick and filler

S
2

Steering Cylinder

625" o/dia. tubing Flexible Hoses/

DUAL STATION SYSTEM

Jet Steering Tiller :

Dipstick and filler
at upper station.

Helm and Pump
Station 2

Dipstick and filler hole
plugged on lower station.

Helm anc Pump

Steering Cylinder
at ject.

Interconnecting line
.5" o/dia tubing

Bleed Screws

\f i

1(625“ o/dia tubing Ziee fittings Flexible Hoses

Jet Steering Tiller
SCOPE OF SUPPLY

All equipment and fittings supplied except for .5" and .625" o/dig, tubing whichlboat buil@er
supplies. The tubing should be suitable for 70 bar (1000 psi) working pressure. Single station.
system standard - dual station system opticnal at extra charge.

=
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MULTIPLE JET INSTALLATIONS

H

Ganged control of steering in multiple jet installations is achieved by swivel ended tie rod(s)

interconnecting the jet tiller arms. An adjustable length tie rod is supplied to facilitate
accurate centring of the jets.

Hydraulic Steering
Cylinder

N
v q'
!
,.\\-

STARBQARD 5952
. . . M ts Flush
View Looking Af:f On Transom lZOY K.wiiﬁ 333? Be;drise
: Example Angle )
Shown -

TRIPLE JET INSTALLATIONS

One steering cylinder only is required which mounts on the centre jet.

Two swivel ended tie rods are used to interconnect the jet tillers : from starboard to centre
jet and from centre to port jet. Bolt one tie rod aft and one ahead of centre jet tiller.

A sketch for triple steering arrangement can be supplied on request quoting the hull deadrise
angle.

HamiltonJet
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POSITION INDICATOR - (Optional)

Wiring Diagram - Single Station

- With 12V DC system connect to 12V
terminal on indicator.

- With 24V DC system connect to 24V
terminal on indicator.

Wiring Diagram - Dual Station :

The sender must be changed to Hamilton part
no. JMNG AAL "Dual Station Sender” and an
additional Indicator JMNG AAK purchased.

Wire +to 12V or 24V terminals of Indicators
depending on ships DC voltage.

Mounting Indicator :

$120mm

88mm

]
—
=N

lJHNG AAG ' 1
O 11111 g

JMNG AAK

‘h:_ﬁgﬂl AJ

G

JMNG AAL

HamiltonJet



'———.——-
CONTROL SYSTEMS STEERING

Yy v W
MODEL Vl‘ l 14-5-88
m

Steering Tie Rod Assemblvy : (Multiple jets only)

A tie rod kit is supplied with one end not welded so the rod tube can be cur to length required and
welded.

With the steering deflector of the port jet (with steering cylinder) already clamped in the central
or dead ahead position, repeat procedure by clamping the starboard (and centre with triple jets)
jet deflector in its central or dead ahead position.

Offer the tie rod up to the upper holes of the steering tillers and mark the length to cut the rod
tube. Cut tube and weld to rod end. Bolt one end of tie rod onto forward side of tiller. Adjust
thread lengths at ends until the hole at the unbolted end exactly lines up with the hole in the
tiller (make sure the jet deflectors have not moved) and bolt up. Check the M12 locknut on the
length adjustment are tight and unclamp the deflectors.

NOTE : Some steering "lock" (or motion) is lost through the imperfect geometry of this tie rod
system. However, this can be ignored as the loss of steering thrust is small.

Mounting the Helm Pump :

The helm pump may be mounted with the shaft at any angle between horizontal and vertical. The pump
has a lockvalve mounted on the rear with 3/8 NPT outlet ports.

With lockvalves the operator does not have to hold the helm against the loads caused by cross
winds. However, the lockvalves thereby eliminate any self centring effect. If self centring is
desired the lockvalves can be removed.

HamiltonJet
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Piping the System

Keep working conditions as clean as possible. Contamination of any form must be prevented from
entering the system. It is essential that all hydraulic tubing is clean inside before starting the
installation.

Teflon tape or pipe fitting compounds, commonly used to seal threaded joints, must be used
sparingly and applied to the male threads only. The first two threads of the fitting should not be
covered. If it is necessary to remove a fitting for any reascn, the female thread must be cleaned
before reinstalling the fitting.

Steel or soft refrigeration-type tubing rated at a minimum working pressure of 7000 kPa (1000 psi)
is recommended. Flexible hose must not be used in place of the recommended tubing (other than the
two short lengths supplied) as it will adversely affeect the performance of the system.

The tubing should be installed with lengths as straight as possible. Bends should be as gradual as
possible. All lines should have a gradual rise toward the helm pump (s} to provide self-venting.
Goosenecks (a vertical bend resembling an inverted letter "U") must be avoided if possible,
otherwise vent plugs must be installed at the high point of the bend to provide a means for
removing entrapped air.

The tubing must be held rigidly where it connects to +he cvlinder flex hose.

A complete kit of adaptors and sleeves s op+l;mqi'zx+ha.to suit 5/8" o/dia. tubing for helm to
cylinder lines and for dual station controls the kit includes tee fittings and the adaptors and
sleeves required for 3" o/dia. on the interconnecting line.
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In a multiple station system, all helm pumps are connected in an identical manner to the hydraulic
lines leading to the steering cylinder. (Refer to the Piping drawings page I1). The pump
reservoirs must be interconnected to create a continuous flow path. That is, connect the bottom of
the highest pump to the top of the next highest, etc. This interconnection is reguired to fill and
vent the system. All other connection ports on the pump housings must be plugged. The dipstick
tube supplied must be installed in the top of the highest helm pump. The design of this dipstick
fitting also allows the system to vent. DO NOT PLUG.

‘When connecting the steering lines to the cylinder, be certain that the tiller will move in the
correct direction. (When standing in front of the wheel, turning a helm pump clockwise pumps oil
out of the starboard side of the pump and should give starboard tiller).

If the vessel reguires an Minspection approval”, a bypass valve to allow emergency mechanical
steering may have to be connected between the cylinder ports.

(
|
|
|
.

Recommended Qils :

The following oils are preferred due to their superior qualities
Chevron H AW Machine 32, EP Hydraulic MV

Esso : Nuto H32
Gulf : Harmony AW32, Harmony HVI 36
Mobil : DTE 24, DTE 13 =
’ Shell :  Tellus 32, Tellus T37
Texaco H Rando HD32, Rando HD AZ

DO NOT USE BRAKE FLUID or a heavier viscosity oil.

HamiltonJet
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FILLING AND BLEEDING THE SYSTEM

Ensure that all fittings and plugs are tight as this filling procedure must develop a vacuum in the
steering lines.

Connect the two identical lengths of clear plastic tubing to the bleed fittings on the steering
cylinder. Place the free ends into a container (about one litre capacity) to catch any oil carried
with the expelled air. Determine which steering line and bleed screw fitting will be pressurised
when turning a steering wheel CLOCKWISE. Open the bleed screw at this fitting 2 turns. The other

must remain tight. If a cylinder bypass valve is installed, it must be cleosed.

Next, £ill all helm pump housings starting at the lowest and progressing to the highest. Plug each
pump tightly after it is filled exc=pc the highest (or only) which is also the filler/vent for the
system and it must be fitted with the dipstick tube.

Screw the plastic tubing assembled with a black plastic fitting into the end of the dipstick tube
(where the dipstick is normally inserted) until it seats tightly against the "0" Ring on the
fitting. This fitting will self-thread into the tube.

Place the free end of this (filling) tube into a container of o0il and hold the container at, or
above, the pump level. The end of the rtube must continuallv remain below the oil level. THIS IS
VERY IMPORTANT!

Turn the steering wheel CLOCKWISE on this pump only at about one revolution per second. 0il will
be drawn into the pump after about 20 revolutions. A mixture of air and oil will be expelled from
the bleed fitting on the cylinder. After most of the air is expelled, the system will begin to
feel steady and solid. Close the bleed screw tightly and open the opposite bleed screw 2 turns.

Now turn the steering wheel COUNTER-CLOCXWISE until most of the air is expelled. Close the bleed
screw and apply light pressure at both hardover positions.

Remove the black plastic fitting and filling tube assembly. Ensure that the oil level in this pump
just shows on the dipstick. Wrap a wiping rag around the dipstick tube. (It is advisable to keep
this rag in place for the first week as any air remaining in the system may foam the oil as it
naturally vents).

Starting at the lowest helm pump and progressing to the highest, apply first light, then heavier
wheel pressure alternately at both hardover positions. The bleed screws at the alternately
pressurised ends of the cylinder should be opened several times as each pump is pressurised. KEEP
THE SYSTEM FULL OF OIL!

The system is now usable but it will not be smecothly responsive until the air is expelled. Air may
continue to work out of the oil for some time so keep a regular check on the oil level for the
first few days of operation.

If the plastic tubing assembled with a black plastic fitting is not available, the qil must pe
poured slowly into the dipstick tube. The rest of the procedure is the same, but the oil level in
the highest (or only) helm pump must be maintained to prevent pumping air into the system.

Hamiltondet



271 REVERSE CONTROL OPTIONS

(A) 271 "BASIC" PACKAGE - JOYSTICX REVERSE

Essentially a power assisted non follow-up system, joystick re
the helm which activates an electro-hydraulic power unit (E.H
deflector. Systems are available for either 12 or 24V D
components:

erse comprises a two-way joystick at
.P.U.) to raise and lower the reverse
C. supply, including the following

- Two-way Jjoystick controller.
= D.C. electro-~hydraulic power unit.
= Hydraulic hoses and fittings to suit 271 reverse cylinder.

A reverse position indicator kit including gqgauge, sender and mounting hardware is available as an
optional extra.

-

(B) 271 "FULL" PACKAGE - HAMILTON SYNCRONISED REVERSE CONTROL ({(H.S.R.C.)

A

H.S5.R.C. provides synchronised reverse control so that the control lever and reverse deflector move
in unison - a position indicator is not necessary.

A reverse control lever at the helm connects to a position control valve mounted at the jet via a
75mm stroke cable (Morse 33C or equivalent).

Linkages from the hydraulic reverse cylinder provide feedback enabling the valve to control oil
flow from the hydraulic power unit (H.P.U,). Thus moving the reverse deflector.

Power assistance 1is provided by a vane type hydraulic pump/reservoir unit which is normally belt
driven from the engine crankshaft pulley by a single "A"™ section vee belt. Hydraulic lines connect
the pump to the cylinder control valve.

d.5.R.C. system components supplied standard include :-

- Control lever {cable supplied by builder).

- Cylinder control valve/manifold assembly.

- Mounting hardware and linkages.

- Belt driven hydraulic power unit, reservoir and pulley.

- Hydraulic hoses interconnecting reverse cylinder and control valve. (Hydraulic tubing from
pump supplied by others).
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