THROUGH
HULL
SAILDRIVES

AUXILIARY PROPULSION
FOR SAILING VESSELS
20 to 33 ft/6 to 10 mtrs.

2 Models available:
Direct Drive 1:1
Reduction Drive 2:1

For use with L.E.M.C.O. 24V or
36V high torque permanent magnet
DC motor/controller and operating
lever or similar motor systems.

Bronze or Aluminium lower unit
available. Choice of 2 or 3 blade
fixed propeller or folding.

Motor and Sonic UK manufacture.

Simple to install
Cheaper to fit
Quiet to run

No diesel smell
No wet exhaust
No water intake
No diaphragm
No GRP base.
etc etc.

But always remember

SONIC ELECT
SAILDRIVE

is quiet, smooth and
gives pollution free
running.

THE NEXT BEST THING
TO SAILING

DIRECT DRIVE MODEL




SONIC

253mm/10"

REDUCTION DRIVE MODEL

2:1 Reduction. For use with 36V (48V - 8kw to special order). 122mmia.g"
L.E.M. 200 D.C. motor running at 1500rpm - 4'2kw or similar electric motors. iL

——|

84mm/3.3"

Propeller max. diameter

2 blade fixed 177/432mm
3 blade fixed 16"/406mm
2 blade folding  16'2"/419mm

Propeller shaft options
@ 28mm - 17 spline or
@ 25mm - 1 in 10 taper

LM6 Aluminium or Gunmetal Bronze lower unit 4 Supplied with all
57mm/2.2" connections and
Approx weight with motor T belt drive system

Aluminium 33kg / Bronze 40kg 0ny o 'T;“:I:::rgntT: ;I:';tennr:

TECHNICAL DETAILS

. 305mm X 165mm Mounting Plate ,

DIRECT DRIVE MODEL 1 A

—\

1:1 Direct Drive. For use with 24V L.E.M. 200 D.C. motor |
running at 1000rpm/2.8kw or similar electric motors. )— -

102mm/4*

Propeller max. diameter

2 blade fixed 157/381mm
3 blade fixed 147/356mm
2 blade folding  157/381mm

Propeller shaft options
@ 28mm - 17 spline or
@ 25mm - 1 in 10 taper

4

LM6 Aluminium or Gunmetal Bronze lower unit

Supplied with
57mm/2.2"

Approx weight with motor S motor mounting
Allminium 28kg / Bronze 35kg LI PO O B+
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L.E.M. 200 24V or 36V D.C. motor complete with controller and CUT OUT AND MOUNTING DETAIL BOTH MODELS
operating lever. shunt box, wire and connectors.

o Mini SECTION THROUGH
a203mm/8"| Minimum MOUNTING PAD

Available from: Sillette Sonic Ltd Tel. 020 8337 7543 GRP SKIN osmmy37se | LAMINATE

TO SEAL

Other motor systems are available for use with Sonic-Elect including i

use of a 48V system. Also various battery packs & chargers. ~ =g

10mm/.39" Recess

45mm/1.75"
MINIMUM

8 Holes for M10 Bolts
Transfer when fitting
ELECT SAILDRIVE

Weights from 65kgs and other control options available. HULL PROFILE

95mm /3.75"

The Sonic Elect Saildrive should be considered as an option to outhoard or inboard diesels up to say 16HP for ] T ]
auxiliary propulsion. The package which is easy to install, requires little maintenance weighs less than 120kg f £, 15ammie
including basic battery pack and remember the batteries can be used as ballast. ' o
A 100Ah/24V battery pack allows up to 3 hours of peacefull cruising. T
The addition of 2 extra batteries, weight 60 kg can double this range. With a potential re-charge cost of under D)+
20p/30cents and minimal servicing, the electric saildrive is a cost effective option, which offers quiet pollution 203mm/8"
free cruising without the vibration associated with a diesel engine. Batteries can be re-charged at the marina, or

by wind generator, solar panel, or consider a portahle generator set for emergencies.

Due to continual development Sillette Sonic Itd reserve the right to alter, modify or replace any specification or
design feature without prior notice please check when ordering.

PLAN OF
MOUNTING PAD STERN




Sonic Electric 2500
Saildrives 5000

Drive Systems

Sonic ane uopello
e Power @ Sllen-rce__



Drive Systemns

2 Compact sail drive

@ Very Quiet

@ Easy Installation

2 No Maintenance

@ Complete System

P e W g

The very well known Sonic sail drive is equipped with an Aguapella electric drive system to
create a very quiet and complete drive package. The system comprises of:

2 Saildrive

2@ PMG 132 Electric motor

@ Electronic speed controller CPM 100

@ Joystick

1 ,'
)

& Display for voltage, cumrent, Ah used, and messages

Sonic 2500

Sonic 5000

Power autput

Speed propeller shaft
Voltage

Energy efficiency

Aquapella

Is produced by:

2.4 kW continuous

1120 RPM

24V [nominal)

Appr. 82% for the complete system

Bellmann B.V.
Witte Paal 104

1742 NW Schagen
Netherlands

Tel. +31 (0) 224-217180
Fax. +31 (0) 224-217190
www.bellmann.nl

4.8 kW continuous
1120 RPM
48 V [ nominal)
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8 holes M& on 194 PCD 4 holes M8 x 15
drive side only
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PERFORMANCE CURVES

Curves are available for all voltages. Please contact your
local distributor for further details.

CURRENT RATING
Nominal 200 amps at the maximum rated voltage.

SPEED RANGE .
Al motors are rated 60 rpm per volt, maximum speed
limit is 4000. Applications requiring low maintenance

and long-term reliability should not exceed 48Y nominal.

PATENTS
European 0230759; USA 4823039; Japan 61-304083
{pending); others pending.

For further information and sales details please contact:
Manufacturing

Lemco Ltd., Unit 8, Heath Close, Heathpark Ind.
Est., Honiton, Devon, England EX14 8SE.

Tel: +44 (0) 1404 44132

Fax: +44 (0) 1404 47050

Registered in England 3288517

Distributors

|
|

Part of the Asmo Group
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Electric Marine Propulsion Sy

Marine Control and Shunt Asse

We offer a range of power and voltages specifically for the
Sillette-Sonic Saildrive leg these have been developed over
many years of stringent tests to ensure the correct
components offer the most efficient system.

Motors
Ranging from 24v 2.8kw to 48v 8Kw speed will depend on
the working voltage.

Control Assemblies

The electronics are selected to the relevant working voltage
these are custom built to your specifications and are
supplied complete with installation instructions and
necessary drawings.

Authorized Dealer & Saildrive Manufacture

L.M.C.

THE LYNCH MOTOR COMPANY

Sillette-Sonic Ltd

Unit 2 Beverley Trading Estate
190/192 garth Road

Morden

Surrey

SM4 41U

Tel: +44 (0) 20 8337 7543
Fax: +44 (0) 20 8330 9014
Email: sales@sillette.co.uk
Web: www.sillette.co.uk

Registered in England and Wales 4555463 VAT No. 815 8501 31



Marine Display Panel & Throttle

The display panel includes the battery monitor and a
lockable keyswitch with waterproof cover.

The battery monitor acts in the same way as a fuel gauge,
this is capable of displaying voltage, current, consumed
amphours, remaining battery capacity and time remaining.

’
SILLETTE ELECTRIC PROPL.
emal sales@silsiincouk webaite

This is supplied fitted to the panel along with wiring details
for ease of installation.

Traditional marine throttle right hand version shown however
we can offer left or right hand please specify at time of
ordering.

Lynch Motor Company Ltd
Unit 8 Park Court
Heathpark Industrial Estate
Honiton

Devon

Ex14 1SW

England

Tel: +44 (0) 1404 549940
Fax: +44 (0) 1404549546
Email: sales@Imclid.net
Web www.Imcltd.net

Registered in England and Wales 4555463 VAT No. 815 8501 31



Design of Electric Drives for Boats

Because the power needed to supply the boat drive and auxiliaries — bilge pump, lights, TV dc — must
all he earried in the battery, it is important to achieve the highest efTiciency possible in converting
electrical power from the battery into mechanical power used in overcoming resistance to the boat's
motion through the water — ie drag,

Orverall efficiency of boats with [C engines can be as low as 15%. Of the 85% of energy wasted,
perhaps 1/3 goes in mechanical losses — seals, bearings, gears and gear oil (the latter can absorb
several horsepower), and the balance in propeller losses. Because available energy is limited in
electric drives, overall efficiencies of more than 50% are aimed at — roughly 80% motor and drive
train and 63% propeller. The calculations of range given below are based on this assumption.

Design of the drive system should be taken in the following stages.

I. Hull Drag

It is essential to have a curve, or set of figures, giving the drag of the boat"s hull against speed. The
ligures given by boat designers may be suspect — what equations have they fed into their computers?
How often do they measure the drag of the hulls they design?

If inn doubt, it is best to measure the drag of the hull to be fined out by towing it — preferably without
propeller — with a spring balance. Readings in [bs or kgs can be taken and then converted into force in
Mewtons.'

POWER REQUIRED TO OVERCOME DRAG

2.0 : |
| | |
A - Bourty 5M
25 — B - Pegasus 21' WL
G - Cabin Cruiser 21' WL
D - Bounty 30 Hire Boat

Power (Kilowatts)

Fig 1 gives power in Watts required to avercome drag — derived from towing — for a typical 4-berth
sailing boat and cabin cruiser, both with 211t waterling length. A remarkable conclusion is that they

' To convert kgs to Newtons multiply by 9.81 {acceleration due to gravity); to convert |bs to Newtons
multiply by 4.45 (2.2 lbs - 1kg).

Lynch Malor Ca. Lid., PO Bax $19, Hemingford Road, Landon M1 1XL, UK. Tel #44 (D171 BOT 8141, Fax: +44 (0)171 603 2625,
E.mail info@iynchmolorcom  CT088 1HOGE pdf 241,301
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need only about 1 Horsepower to drive them at Smph (1BHP — 746W). Power requirement would rise
very rapidly as the so-called hull speed is approached — about 6mph — and could easily be multiplied 4
or 5 times withoul much increase in speed — the extra power going largely into wave-making which
can give the false impression that the boat is going faster!

2. Propeller Efficiency

A typical cabin cruiser with IC engine and 15% overall efficiency would require nearly 7 BHP to drive
it at Smph. This requirement could be increased, say, by three times if the speed is about 6mph, thus
explaining why a 20 BHP engine might be fitted. 11 the speed were limiled to Smph, with overall
efficiency of 50% a drive unit of about 2 BHP would be needed. This explains why an electric motor
of 1.6 KW would be adequate for the job.

Excessive propeller losses are generally due to using oo small a prop — perhaps 127 diameter on a
211t sail drive or 14" on a 23ft launch. Optimum diameters might be up to 187 and 20" respectively,
but compromises may be necessary in light of available draught and hull clearance. At these large
diameters, sail drive propellers should be of the folding type. otherwise propeller drag when sailing
will be too big. The general design approach is to fit as large a propeller as can be accommodated.
Because of the relatively low power transmitted such propellers could be of lightweight construction
with blades of plastic or hard rubber if desired, but these are not commercially available at present.

We have seen above that propeller efficiencies of at least 63% are required, though higher values are
desirable as they will further put up the range of the boat. To achieve this, propeller slip will generally
be below 20% - ie propeller speed (pitch x revs per hr, in MPH — pitch converted to miles!), about
25% greater than boat speed. A good propeller design procedure (or designer if affordable) will
suggest optimum characteristics for the largest propeller to fit a given space on a boat with a specified
drag curve,

This will determine, say, boat speed against propeller efficiency. If efficiency is less than 63% at the
desired cruising speed, then the principal options are gither to drop the cruising speed or live with the
reduced efficiency and increase the battery pack.

Reducing cruising speed need not be disastrouws, as power required varies roughly as the cube of the
speed. Thus a reduction of say 1/4mph at Smph (5%) reduces power needed by about 14%, increasing
range by 16%.

Our own experience confirms the importance of propeller diameter as a key factor. For example
increasing prop diameter form 187 to 197 on our electric outhoards on Lord St Davids' namrow boat
increased efficiency by 10%.

3. Range and Battery Size

A typical 6 volt lead-acid battery (e.g., Oldham 3KQ11) has 175 Ampere Hour capacity at 5 hour rate®
and 230AH at 20 hour rate and weighs 29.5 Kg. The specific capacity is therefore 6 x 175/29.5 =15
Watt hours per Kg at 5 hr rate and 46.7WH/Kg, 20 hrs.

In practice, batteries should not generally be discharged to more than 80% of their full capacity, so
this factor should be included in any calculations of available power.

As an example, taking the above figures, the size of battery pack needed for 20 hrs cruising of an
auxiliary drive fitted to the sailing hull whose drag is given in Fig. 1, is worked out as follows. Overall
efficiency is assumed to be 50%°,

* i.e. battery is fully discharged aver 5 hours.
? Weight of battery pack = Total Watt Hours required
Specific capacity x 80%

Lynch Motor Co, Lid., PO Box 919, Hemingford Ficad, London M1 1XL, UK. Tel +44 (01171 607 8141, Fax: +44 (0)171 608 3625
E-mail; infof@lynchmotor.com 10668 11086  pdf 241301



Speed Mechanical Electrical Total Battery Wt No. of Approx.
Power (W) | Power (W)* WH’ Kg. Batteries cost £
3.0 140 280 5,600 150 5 500
3.5 220 440 8,800 235 g &00
4.0 320 640 12,800 343 12 1200

If the range of 60-80 miles cruising is greater than required, the battery pack can be scaled down pro-
rata. Cruising at higher speeds will reduce the range further. Good performance can be achieved
without greatly reducing the range by having means of increasing battery voltage, and hence propelier
rpm, in an emergency only — e.g. for braking or manoeuvring, or adverse currents.

It should not be necessary to increase rpm to cope with increased wind drag with a large diameter
propeller as this should have sufficient “grip” and will thus take more power from the motor to
overcome excess resistance without a big redoction of boat speed.

4. Mechanical Losses

These should be measured separately as far as possible and reduced to a minimum. Gear boxes should
be avoided as far as possible as with normal oil they can 2asily absorb 500-600 Watts. If essential they
should, if possible, be filled with the minimum of the lightest oil allowed with an additive such as
Molybdenum Disulphide.

Deep Sea seals, properly adjusted, absorb only a few Walls — they are preferable to stuffing boxes.
Cutless bearings also generally have low losses provided they are carefully aligned and adequately

lubricated.

Summary

Essential steps in planning an electric drive are

1. Obtain hull drag

2. Minimise and estimate mechanical losses
3. Maximise and estimate propeller efficiency
4. Decide on cruising speed and calculate power required

5. Decide on range. choose batlery type and calculate size of battery pack.

¥ Twice mechanical power at 50% efficiency.

* Electrical power x 20 — Watt Hours.

Lynch Mator Co. L., PO Box 818, Hemingfard Road, London M1 1L, UK, Ted +44 (01171 80T 8141, Faxc +44 (0171 609 3825.

E-mail: info@ynchmoton. com

C1D83 11We8 pdf 241,301
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o BATTERY Battery | oo 1aur Rate o _ Womital Battery Dimensions | p sy
HT NUMBER P | ot | 00] [ o | AP | s | % LG [V 0 ~ Weight
Valts | Tiipg | KWH | Tygs] | KWI | Cjpe” | K - ; (g

TECH_.'H!GA'- DATAGQ

" s %1 Y
b E}}‘gémpluﬁaﬁbpmp Eynle Ea!:tﬂr'y Design
a5 l 3 - e | -’-'L.' ;% x @r_g’. .” | EER Y "{L ki

..'-;:';' | d Glass ardtor 2l o
i pmun iﬁdprumntuﬁlcim bk s
w rﬂ rmﬁiuﬂmu :I'ﬂi'gwgasas_ P oEn
T"melﬂilﬁﬂ REQUIRED. . o
= Whﬁqmmmh]hrmﬂiml’lm-
llqerd&dhtgu#ﬂmﬂudgﬂﬂ
mrﬁ'*? ......
. LONGER SUN TINES 5 BATIERY U,

3= M® Bofis, Brass Inserls and
Balt-On Commectors —
Reduced electrical resistance and
increased voitage.
INPRITVED RUN TIME & LONGER LIFE FOR
TRUCK'S ELECTRIGAL COMPONENTS.

4 - Sell-Resealing Pressare Reliel Valve &
Fash Arrestor -
Internal pressure controlled for efficent
recontbination during recharge. (Safety verl
opening pressute of 1-4 psi) Ami-ffame design
proveiils sparks from entering cell.
LONGER BAITERY LIFE & SAFEN OPERATION.

5 — Reinforced Polypropylene Comainer & Cover

6 = Lead Calcivm Alloy Negative Plate

NOTE:

Packaged complete with 353316 bols nod washiis.
Weehy Sal-Discharge (1.5 - 1.0%

Datign or specificadions subject to changa without notice,

o AR

Terminal Position

e e

12-Voke Wit &-Valt Unit
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"CHAMPION" MONOBLOC

VALID FROM : January, 15th 2001

Type C/5 Length Width Height Weight
Cells Ah mm mm mm Kg
(at 30°C) a b el H

6 VOLT MONO-BLOCK BATTERY
M 83 CHP 6V27 200 306 174 220 224 28

12 VOLT MONO-BLOCK BATTERY
l M 83 CHP 12v24 85 260 174 220 224 24
M83 CHP 12va7 100 J06 174 220 224 28

WARRANTY 1YEAR

| : S

VAR

'pe

. Pag

Option : the M6 Bolt-on conneclor can be modified in SAE Car terminal connector. In this case the H
dimension will be 24 1mm instead of 224mm. Additional cost : 17,5 EURO by block.

JMP 20/12/2001





