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Guide to suitable hull shapes and appropriate Hamilton Jet modei.

For detailed information on each model refer to Designer's Manual.
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ON REFLECTION
If ever there was a dream come true, a fine example would
have to be the story of Charles William Fielden (Bill)
Hamilton OBE - New Zealand farmer, inventor, engineer
and jet boat pioneer. e -

No better precis of the life of the founder of C.W.F.
Hamilton Limited could be found than in the introduc-
tion to the story of his life, “Wild Irishman”, which says:

“Bill (C.W.F.) Hamilton OBE was born in 1899 at Ash-
wick Station, near Fairlie in South Canterbury. His ta-
lent for invention and love of boats developed from an
early age and he grew up to be a high country farmer,
racing driver, engineer, and - almost by accident - the
first man to make the jet propulsion of watercraft a prac-
ticality. Where in the world there are shallow and dan-
gerous rivers and fHloods, there you will find Hamilton-
patent jet units operating. His gift for making things work
and for designing revolutionary equipment is self-taught,
for he had no formal engineering training whatsoever.
This may account for his success, during the Second
World War, in personally training unskilled men to do
high-precision work in the little back-country factory at
his Irishman Creek Station in the Mackenzie Country -
a really extraordinary enterprise ...".

Thus began the development of a great New Zealand
engineering firm.

The dream of the young Bill Hamilton to build a boat
which could travel up-stream against the current was
nearly 50 years in the realising, but he lived to see his
dream become a practical reality for real significance to
the economy of his country.

The jet boat was his dream: and today the Hamilton
jet unit is recognised as being ideal for a wide range of
heavy duty operations throughout the world - in places
as far apart as Scandinavia and Southeast Asia.

Building on Bill Hamilton's success, son Jon taught him-
self computer technology to refine the early jet units built
by his father; and representing the next generation still,
Mike takes the family saga the full step forward into the
use of the latest technology.

For his contribution to manufacturing Charles William
Fielden Hamilton was awarded the OBE, and then knight-
ed for his services. Looking back over the years Sir Wil-
liam Hamilton is quoted as feeling deep gratitude to the
many fine people who came along with him, in one way
or another, from the first days at Irishman to his triumph
in engineering, adding "Well, 1 had such a great team of
chaps with me”,
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C.W.F. Hamilton & Co. Ltd. Founder, the late Sir William Hamiilon, experimenied
with Jet propulsion during the early 1950's. He sought a propulsion system to power a small river
boat up the fast flowing mountain fed rivers of his home country, New Zealand. w the mid 1950's
he had developed the warld's first successful water |et, establishing the well sarned reputation
as being the pioneer of marine jet prapulsion,

Today, the combined expertise gained from over 30 years in the field keeps CW.F. Hamilton
to the fore in water el propulsion, New generation Hamilton water jets reflect the latest technolegical
advances, Computer aided impeller designs, tested to perfectian using a closely menitored clased
circuil water tunnel, glve high propulsive efficiencies — beiter than the best propelier gystams
al medium to high planing speeds,

Inboard mounted, near the stern,
Hamillon water jets draw water through
an inteke duct and debris screen,

fitted flush to the bottom of the hull.

A high perfarmance axlal flow impeller
pumps high volumes of water,
discharging viaa ) oo
nozzle projecting ——

through a sealed transom opening. This results in powerful forward thrust, The force of the
generaled thrust is fully transmitted through the intake base to the hull with no throst keing
transmitted to the engine via the driveshaft. A single piece steering deflector s mounted on
the tailpipe, Controlled by an inboard tillar arm |t directs the &t of water to port or starboard,
providing powerful, sensitive self-centring steering,

Hamilion's elecironic reversa contral system (HERC) links the hydraulically actuated thrust reversing
deflector to the control lever, affording finger tip reverse control. With the deflector fully lowered
Up to 35% of full forward thrust is available as reverse thrust. In the mid-way "zero-spesd” position
there is no resultant forward or reverse thrust, but Tull stegring i3 always available for precise
mManoauvring.

Infinitely variable forward or reverse speeds can be selected by raising or lowering the raverse
deflector from the “zero-speed” position, and even at full speed, can be instantly lowered, acting
as a powerful emergency brake,

Mormally directly driven via a short slip-jointed unlversal driveshatft coupled to the engine tywhee|
adaptor, Hamilton water jets are available in models compatible to most popular high speed marine
diesel angines up to 1400 hp.

All units are supplied factory tested, assembled as a complete package Including intégral steering
and reverse systems, refllecting simple low cost installation, -




<. — Advantages

EXCELLENT MANOEUVRABILITY:

B Frecise fmgedip steering maintains sams sense
at all speads

B Hamilton “zero-speed" steering — 360" thrusting
for docking and holding station

B Reversa thrust “power braking” ability at spead

HIGH EFFICIENCY:

B Propulsive and fuel efficiency beller than the bast
propellar systems, at medium to high planing
speeds.

LOW DRAG:

B Lack of underwater appendages significantly
redutes hull drag,

W 8-12% lass hull resistance common.

TOTAL SAFETY:

B Mo exposed propeller allows complete safety
around people in the water

SHALLOW DRAUGHT:

B Srmooth hull bottom lines atfords minimum draught.

LOW MAINTENANCE:

B Elimination of protruding propulsion aear means
no impact damage and snags.

B Minimum downtime for repairs — increased profits.

W Simple maintenance routines.

SMOOTH AND QUIET:

B No bull vioration or iorque effects gives maximum
comfart

B Eliminates high spead cavitation.

B | ow underwater acoustic signature,

MAXIMUM ENGINE LIFE:

B Jet unil impeller finely matched (o engine.

B Power requirement complately indepandent of
boal speed.

B Mo possibiity ol engine overload under any
conditions.

SIMPLICITY:

B Single module r&pﬂacf:s rudder, shafting, propeller,
strut, gland, bearings et

B Mo heavy and expensive gearbox reguired. Only
simple direct drive line from engine 1o jel
coupling

EASY TO INSTALL:

B Complate factory lested package, ready to bolt in,
B Includes integral steering and reverse systems

B Mo difficult engine alignment problems.

FLEXIBILITY:

B Suitable for both planing and displacement craft —
single or multiple jet installations.

SECONDARY PROPULSION:

B Nodrag al speed.

B LUinloads main propellers, increasing engine life
and reducing maintenance.

B Excollent slow and “zaro-speed” manosuvrability

W Boostis top speed.

B Increases acceleration
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RECOMMENDED

Some deadrise angle in planing.crafl is desirable 1o
ensure that aerated water from the bow wave does
notentar the jet; causing slip and power loss A
deadrise angle betwean 10%and 25° is generally
acceptable

S - - !
Deadrise Angle

MONOHEDRON HULL LINES BEST
ie} chine and keel parallel at least
China ﬂ o L. over planing surface <L . — :

Keal 8 ‘ i T = ﬁEasy rising bow
= 2 slem prelerred

A hull with monohedron lines (ie chine and keel parallel, at least over the planing area) is
recommended and gives best handling and performance. An gasy rising bow stem is preferabie
— avoid deep, fine stems, these can cause "bow steer” and ultimately resaltin poor handling

NOT RECOMMENDED

AVOID HULLS WITH:
— Deep, line bow slems

— Dropping chine {i.e. reﬂur.mg deadﬂn
— Hook - .

K5 ;

There should be no appendages, such
as: keels, rudders and planing strakes for
at least 2 in front of the waiarjei intake:
Any such protrusions cangreatly affect
parformance. Strakes or keels outside
the inlake area are accepiahle.

A hooked bottom over the aft planing surface 15 .8 common cause of poor handling and high
speed broach, |t should therafore be avoided,

Should there be any doubt in the selection of a hull, or suitability of
an existing hull, submit all relevant details to C.W.F. Hamfﬂan & Co
Ltd for a detailed appraisal.



e Jet Selection

Having dglermined the hull shape is suitable, estimate the likely all-up-weight (AUW) of the craft.
Include fuel, passengers and payload,

Using the estimated AUW of the craft as a guide select an appropriate model (or multiple of
jets) from the "Jet Selection Table" below

Best efficiency is achieved by selecting a jet (or multiple of jets) below the recommended
maximum displacements.

Operating at maximum recommended displacement assumes the hull size and shape is suitable
for that displacement.

Maximum recommended displacement (tonnes)
i ‘ L] 10 20 Jo 40 50 &0

L x i L L

— Single Jel — 41to 5 tannes _iil
— Twin Jet — 9 1o 11 tonnes _nm
— T“nple Jet — 14 to 17 tonnes _mlmt

— Single Jet — Sto 6tonnes I
— Twin Jet  — 1010 13 tonnes _II!III
— Triple Jet — 17 to 22 tonnes _Hllllllllllill

‘—.S'angie Jet — 9o 12 tonnes —mum
— Twin Jet — 20 10 26 tonnes _tlltlfilml
— Triple Jet — 33 to 42 tonnes _mumuumun

— Single Jet — 12 to 15 lonnes _Iltltlltl
— Twin Jet — 26 to 33 lonnes _lﬂllll'illllﬂlilﬂ

— Triple Jat — 43 to 54 tonnes (T

Should the application fall in the shaded region or outside these limits
contact C.W.F. Hamilton & Co Lid with all relevant data for a detailed appraisal.

v 4
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BOAT SPEED (knots)

e . — Performance

Using the "Speesd Giulde Table" plot a vertical line corresponding to the waterling langth ol lhe
craft {m).

For best propulsive efficiency,-plan fora minimun gpesd of 25 knots

Al the point where the vertical ling intersects the nominaled boat speed on (he harzental axis
read ofl the regquired power/weight ratioc {hp/tanne)

SPEED GUIDE TABLE
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HULL WATER LINE LENGTH (WLL) — metres

Speeds pradicted from Ihis table are approximate only, e.q. deep vee hulls may be:2-3 knols slower,
Sheukd an aceurate speed estimale be required, hull resistance data can be superimposed over the [t
dynamic thrust curves — refar to selected modsl et “Designer's Manual"
If hull resistance data is not available, submit the following information
to C.W.F. Hamilton & Co Lid for an accurate assessment.

— All up weight (AUW)

— Waterline length (WLL)

— Max. Chine Beam

— Deadrise Amidships

— Deadrise at Transom E

HamiltonJet




. —Engine Selection

Having determined the required power/welght ratio (hp/tonne) from the planing craft “Speed Guide
Table” and eslimated the approximate all up weight (AUW) in tonnes; multiply the two ﬂgures
to abtain the total power input (hp) required at the jet.

Power/Weight Ratio X All Up Weight (AUW)
— hp/tonne — Tonnes

_ Required Total Power
B (hp)

For multiple jet installations, divide the “required total power” by the number of jets to give the
power output required for each engine.

Select an erigine of power equal to, or greater than required, within the R.P.M. range of the selectad
model jet — refer to power/rpm curves in selected model "Designer's Manual”,

Common direct drive engine matchings for planing craft are listed in Engine Matching Tables
in the selected model jet "Designer’'s Manual”

Maximum power inputs 1o each jet am:

271: 225k'W (300hp)/2800rpm.

291: 300kW (400hp)/2800rpm.

361: 580kW (7B80hp)/2300r pm.

402: 7A0kW (1060hp)/2300rpm.

422: 1180kW(1580hp)/2300rpm. 0 —




TN — Hull Shapes

Hamiiton water jets ara suitable for propulsion of displacemeant craft up to their natural displacement
speed (limited by the length and efficiency of the hull, rather than power input).

Long, narrow easily driven craft are the most suitable and 1end 1o be faster. A conventional vee'd
stem bow with @ minimoem of 10° deadrise & recommended 1o avoid air entry to the jet.

There should be no appandages such as; keels, rudders, or [ap strakes for at least 2min frant
of the jet intake. Any such protrusions can causs air to enter the waterjel, resulling in ship and
power loss, Strakes or keels gutslde the intake area are acceptable,

Minirnum immersion of the water jet is with the water level at least up o the mainshall whean
the craft is at rest. For crafi with low transom immersion a hull modilication may be necessary
to ensure the water jet s immersad sulficiently to prime,

WATERLINE

HULLS WITH LOW TRANSOM IMMERSION
Modity the hull as drawn below so that

the jel unit is immersed sufficiently

to prime.

* Remove all appendages
within 2min framt
of jet intdke-area




e e — Jet Selection

Having determined the hull shape is suitable, estimate the likely all up weight (AUW) of the craft.
Include fuel, passengers and payload.

Using the estimated AUW of the craft as a guide selecl an appropriate model (or mi_u!uple of
jetg} from the “Jet Selection Table" below.

Best efficiency is achieved by selecting a jet (or multiple of jets) below the recommended
maximum displacement,

*Maximum Power Inputs Per Jet

Maximum displacement (tonnes)
at maximum power input(s).

-
27

Q W20 30 4 S50 & 70 B0 S0 100 110

AW 1 10kw (150hp) 2 5 ¥ & g
— Single Jet — uptoQtonne TN =
—JwinJet  — uypto20tonne ==
— Triple Jet = up 1o 30 tonne —
e = = 4
d‘ J *150kW (200hp) ¢ = E & 2
Single Jet  — upto 10tonne EER ©
— Twin Jet — upto22tonne T @00
— Triple Jet — up 1o 38 tonne
;_\i
T 7 "225kW (300hp) -
— gingle Jet  — upto20tonne S
— Twin Jet — up lo 45 tonne I

— Triple Jet — Up 1090 lonne

- "402-275kW (370hp)

‘422-350kW (470hp) i
— Single Jet — upto30tonne NI @ .
— Twindet  — up 1066 tonne GG
— TripleJet — up to 108 tonne

Should the application fall outside these limits contact C.W.F. Hamilton
& Co Ltd with all relevant data for a detailed appraisal.

HamiltonJet



ety — Performance

The spead guide table below can be used to estimate the Natural Displacement Speed [N.D.S))
of the hull, This speed will be achleved at modaerate engine power. Do not attempt to exceed
N.OS. with a pure displacement hull shape — doubling the engine power may only increase
spead by 1 knot or s0.

HIGH RESISTANCE LOW RESISTANCE
Displacement Spesd Displacement Spesd
hull shapes hull shiapes
— Low length/beam ratio {beiow 3:1), - High lengthv'beam ratio (over 5:1).
— Fat non-ves'd bow shape (such as Scow — Well vee'd bow shape
type bow gommonly used on landing — Minimum area of submerged transam
craft and barges) — Light displacement.

— Large-area of submargad transom
— Heavy displacement

— ————
>

Plot & vertical ling corresponding to-the wateriine length (WLL} — metres, and having determined
whiether the hull is'a-high or low resistance shape, read oft the approximate Natural Displacerment
Speed (M.L.5.) of thecraft (knots) &t the paint where the lines intersect

NATURAL DISPLACEMENT SPEED GUIDE TABLE.
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WATERLINE LENGTH (WLL) — METRES

Should an accurate speed estimate be required, having selected a sultable model water jet,_hull
resistance data can be superimposed over the et dynamic thrust curves — refer to selected modal
jet "Designers Manual”,

If hull resistance dala is not available, submit all relevant information
including drawings or photographs to C.W.F. Hamilton & Co Ltd for

an accurale assessment.

< 4
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Y —Engine Selection

Determine the required power/weight ratio (hp/tonne) to reach the natural displacement speed
of the craft and obtain good mancauvrability,

Use between:- 5 hp/tonne
Far low resistance hulls, especially with beam/length ratio of 5:1 or more.

and 15 hp/tonne
For high resistance hulls that are poorly shaped for displacement speeds.

To obtain required total power multiply the approximate all up weight (AUW) — tonnes by the
power/weight ratio (hp/tonne).

Power/Weight Ratio X All up Weight (AUW)
— hp/tonne — tonnes

— Required Total Power
(hp)

For multiple jet installations divide the “required total power” by the number of jets lo give the
power output required for each engine.

Select an engine of power equal to, or greater than reguirad, within the RPM range of the selecled
model jel. Refer to power/rpm curves in selected model “Designer's Manual”.

Common direct drive engine matchings for displacement craft are listed in engine matching tables
in the selacted model jot "Designer's Manual".




CW.F Hamilton & Co Lid
ED. I%o;x Im?:l %:_hristﬂ%lrch ;
ew Zealand Telex NZ4244 'Hamijet’' .
HamiltonJet

Telephone (64) (3) 484-179, Fax (64) (3) 486-969

Due to owr palicy of contineous development al specifications ars subject io change without notice
APS M5 7/88



