
  
    
      
    
  



The Ship is a somewhat innovative and unusual sailboat. This User
Manual provides some explanation on some aspects that are particular
to The Ship’s design and systems. It took me months and sometimes
years to discover some of the “tricks” explained herein, to tune
some of the systems and to find the best spares or tools to maintain
them.

This
document does not replace the detailed documentation
available for all systems (see The Ship Documentation Index) or the
separately provided inventory and electronic documentation. It is
provided as is, with no warranty of completeness or of full accuracy.
It has no contractual value. 


Reference
numbers in brackets refer to The Ship storage plan on page 4.

Words
in capital letters usually refer to the labels of the main electrical
panel.
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[bookmark: _Toc536860264]Extinctors


Extinctors
locations are marked by “*” on the storage plan and on the
through-hull fittings plan; locations from front to aft:


		
	Front compartment (workbench, ropes), SB side under windlass control
	box [11]


		
	Over passage berth


		
	Chart table, knees level


		
	Gas cylinders compartment




[bookmark: _Toc536860265]Bilge
Pumps 



		
	There are 6 bilge pumps, from front to aft (words in capital letters
	refer to main electrical panel labels):





	
			
		SHOWER DRAIN PUMP (shower sump), electrical and automatic, also
		drains the water coming down the mast to the mast foot; filter on
		pipe in shower lower aft locker (clean monthly)


			
		BILGE PUMP FORWARD, electrical and automatic, in keel bilge. The
		keel bilge collects the purge water from the water boiler (when
		heating or when manually purged) and the water overflowing from the
		water tanks sight pipe, which can be observed in the engine
		compartment: (attention: close sight pipe valve when at sea)


			
		Bilge pump forward 2 (SPARE), electrical but not automatic,
		in keel bilge: can easily be connected to water exit instead of the
		“Bilge Pump Forward” or used to collect water to keel bilge
		from other compartments using the hose stored along the water
		boiler


			
		BILGE PUMP MID, engine bilge, electrical and automatic, exit via
		stern platform SB water exit


			
		Manual bilge pump in shaft compartment, operated by diaphragm pump
		in cockpit (handle hanging in bottle gaz compartment, spare handle
		in workbench lockers). Water exit is in port seat locker, then via
		the stern platform port water exit; alternatively a 2 meter
		blue-stripped pipe (in seat locker) could be connected, pass
		through the seat cover side slot and lead the water to the cockpit
		floor (this allows flow monitoring)


			
		BILGE PUMP AFT, rudder bilge (under wheel pedestal). Water exit is
		in port seat locker, then via the stern platform port water exit


	




		
	There are two mobile high volume 220V cellar-type pumps to be
	operated with the generator as needed:





	
			
		Under aft cabin floor [37], no connected exit hose, but with hose
		adaptor in same compartment


			
		In SB aft seat locker (behind life raft) [85], with its mobile exit
		hose.


	




Suggestion: install and connect the first pump permanently in the
empty compartment port of generator, with a siphon as high and
central as possible connected to the large through-hull fitting with
fridge compressor exchanger (same compartment). 220V plug of airco in
keel bilge can be used.


		
	One light hand “piston” pump in the hanger locker (lower part)
	opposite the passage berth [39.1], handy for emptying some “hidden
	corners”




[bookmark: _Toc536860266]Through-hull
fittings 


See
figure on page 5.

Note
on sea chest: the transparent dome of the sea chest has a permanent
vent as when the boat goes fast some air passing under the hull is
accumulated in the dome and could progressively fill the sea chest if
not vented (not good for the watermaker) . A small pipe connects the
vent to the pipe connected to the fridge through-hull exchanger in
the locker behind the navigator seat [73].

[bookmark: _Toc536860267]Wood
plugs and water ingress sealant 


Some
wood plugs are attached to their corresponding through hull fittings.

Others
plugs, instant epoxy sealant and a jar of “Stay Afloat Sealant”:
[52]

[bookmark: _Toc536860268]Watertight
bulkheads 


The
following bulkheads form (near-) watertight partitions:


		
	Bulkhead aft of bow crash box


		
	Bulkhead aft of anchor chain well and bow-thruster compartment


		
	Bulkhead separating the workbench area and the front cabin, with a
	light watertight door


		
	Bulkhead between the aft bilge (rudder bilge) and the shaft bilge




Note:
Some thru-bulkhead passages for some electrical cables could be made
watertight with some silicon sealant (especially the bulkhead behind
the bow-thruster)

[bookmark: _Toc536860269]Collision
mat [25] 


Used
to cover a (large) hole in the hull shell as might be needed.

[bookmark: _Toc536860270]Rigging
wire cutter [25] 


[bookmark: _Toc536860271]Window
covers 


The
side and front roof windows are made of laminated safety glass. In
case of breakage, they can be covered by wooden panels: front central
window [14], all others [97].

[bookmark: _Toc536860272]Parachute
anchor [25] 


[bookmark: _Toc536860273]MOB 



		
	buoy with light beacon


		
	inflatable Dan Buoy


		
	Life-sling (attached to secondary anchor) [96]


		
	MOB button on OpenCPN




[bookmark: _Toc536860274]Flares 



		
	Flare gun (red box in [68])


		
	Flares plastic barrel in [81]




[bookmark: _Toc536860275]Life-jackets


[bookmark: _Toc536860276]Safety
lines [21] 


Usual
setup:


		
	One line on each side, from the cockpit coaming safety eyes to the
	mast


		
	One line from the mast to genoa chainplate




[bookmark: _Toc536860277]Life
rafts 



		
	6 person life raft under saloon sofa seat [64]


		
	4 person life raft in cockpit seat locker [85]




[bookmark: _Toc536860278]Motoring
notes 


After
starting the engine, push throttle to 1200 rpm, wait till the oil
pressure raises to normal (approximately 30”) before engaging the
gear .

The
AQUALARM (on sea water inlet) will detect a low flow of cooling water
at the engine inlet. It will beep until the rpm rises to
approximately 1500 rpm. In case it beeps at cruising rpm, check the
water exhaust and the engine temperature. Take action accordingly.

When
under sails, the gear lever should be engaged forward in order to
prevent propeller rotation. 


When
under sails, in order to disengage the gearbox to neutral, it is
necessary to slow down the boat under 2.4 knots. In case of emergency
though, the engine can be started above 2.4 knots while the gear is
engaged the lever backed to low throttle position in case of
emergency, however this is not recommended and the lever should be in
low throttle position).

When
motoring, always accelerate and decelerate progressively.

Under
power, the following rpm provide the slowest power vibrations:


		
	1600 rpm


		
	2000 rpm




Please
note that when motoring at rpm lower than 2000, the turbo charger
will have a tendency to accumulate carbon deposits. See Yanmar User’s
Manual for flushing such deposits.

Shifting
from forward to backward (or vice versa):


		
	Always pause a moment with the lever vertical.


		
	Unless in emergency, wait until the boat stops by itself before
	engaging the gear; this will reduce vibration while the propeller
	blades pitches adjust. 
	




[bookmark: _Toc536860279]Sailing
notes 


[bookmark: _Toc536860280]Raising
main sail 



		
	It is recommended to pull enough slack to the reefing lines and the
	cunningham line at the mast before hoisting the main sail


		
	Use three turns around the central winch (preferably run the engine
	at 1600 rpm in order to feed the batteries while the electric winch
	is operated)


		
	After the sail is raised, tune boom downhaul, then topping lift. The
	topping lift must be kept with no slack while sailing (so that it
	does not catch the backstay when the boom passes from one side to
	the other) 
	




[bookmark: _Toc536860281]Main
boom preventers 


I is
highly recommended to use the preventers whenever sailing downwind.

[bookmark: _Toc536860282]Reefing 


Reef
1: normal

Reef
2: it is not necessary to go to the mast and hook the reef rings; the
cunningham line hooked to the reef rings is used instead

Reef
3:


		
	fully lower the main sail,


		
	give some slack to the downhaul line


		
	hook the tack reef rings to the boom reef hooks


		
	attach the Carver block to the clew reef ring and tune the reef line
	on the kicker winch


		
	hoist the sail


		
	adjust reef line, downhaul and toping lift in that order




[bookmark: _Toc536860283]Asymmetrical
spinnaker 


Tack
is hooked on a strop attached to the ring on top the anchor davit.
Strop hanged in workbench compartment [14].

[bookmark: _Toc536860284]Spinnaker
boom 


The
carbon spinnaker boom is not sized to support the compression of a
spinnaker on a beam reach. It is primarily meant to be used to pole
the genoa or the stay sail.

[bookmark: _Toc536860285]Tensioning
forestay 


A
system of block and tackle geared on the lower part of the backstay
(the split part) can be used to tension the forestay while sailing.

[bookmark: _Toc536860286]Systems
(from bow to stern) 


[bookmark: _Toc536860287]Standing
rigging 


When
laying up, reduce the rigging tension from the main/lower shrouds and
the split backstay as follows: mark the rigging screws just above the
blocking nuts then unscrew the rigging screws symmetrically by a few
turns; reverse process at start of season.

Tension
of the staysail stay is adjusted with the rigging screw below the
FURLEX drum. This screw is not a FURLEX standard spare part. It is
made of special DUPLEX stainless steel (Duplex S/S is about twice as
strong and corrosion resistant as A4 S/S). It is recommended to
change it every 5 years (there are 2 spares in [33], see inventory).
Next change: end 2020. Possible supplier: https://www.acmo.fr/

[bookmark: _Toc536860288]Anchor
winch 


The
anchor winch is powered by the service batteries. It is recommended
to run the engine with 1600 rpm or more when lowering or raising the
anchor.

Power:


		
	at electrical main panel (“e-panel”): Winch ON


		
	Aft cabin, below lower berth edge: tripper ON


		
	Above workbench [11]: breaker ON




Operation
control:


		
	usual: deck foot switches


		
	remote: transmitter, stored above workbench [12] on top of receiver
	(this is to be switched ON)


		
	reserve: manual switch on connector box above workbench [11]


		
	cockpit: below the electrical winch button, extra push-button to
	drop the anchor from the helm




The
anchor winch brake is tuned with a winch handle actioned above the
winch capstan.

Normally,
the anchor is raised as well as lowered electrically.

The
chain (about 70m long) is marked as follows (reminder on label under
chain locker cover) : 5m/red, 10m/yellow, 30m/green, 50m/blue,
65m/red. The rope rode is about 30m long.

Anchor
winch manual operation: see User’s Guide; handle in workbench
compartment, hanging behind door

It
is highly recommended to install an anchor chain snubber when
anchoring. Three snubber ropes are provided:


		
	temporary: short nylon snubber and chain hook (stored in the bow
	peak compartment)


		
	In moderate winds: white/black/red 22mm special purpose rope (stored
	in SB aft locker)


		
	In high winds, a 32mm rope with a special chain shackle (stored in
	SB aft locker)




Beware:
a pawl lever is on the side of the winch base, normal position
vertical, can easily be shifted down unwillingly thereby blocking the
chainwheel.

[bookmark: _Toc536860289]Bowthruster


The
bowthruster batteries are powered by a 24V battery bank in [22]. The
power fuse is next to the battery box. A spare fuse is available (see
inventory).

This
battery bank is charged by a dedicated 24V charger in [31] by the
220V circuit (either generator or shore power). For charging, the
“INVERTER” switch of the main electrical panel and the swing
switch on the VICTRON ENERGY charger (in one of the aft cabin forward
locker) must be both ON. It can also be charged by the solar panels
(see section “Lay-off charging set-up“). The battery bank status
is displayed by the VICTRON ENERGY monitor on the side of [24].

Before
usage, put ON:


		
	Power switch behind Porta Potti under [12]


		
	Control box push-button tripper on [11]


		
	Windlass power tripper under edge of aft cabin lower berth (this
	is necessary because the bowthruster control box is powered by the
	windlass 12V power circuit)


		
	“WINCH” at the main electrical panel if the windlass remote
	control transmitter is used; indeed, ounce lowered down, the
	bowthruster can also be controlled (left/right) by the
	remotetransmitter, stored above workbench [12] on top of receiver
	(this is to be switched ON). This is mostly useful when
	single-handed weighing anchor while the wind is strong.




Extracted
from the bowthruster manual:

“OPERATION
LIMITATIONS 


NEVER navigate
at a speed greater than 3 knots when the thruster in the down
position. 


Please note
that the electric motor is rated S2-2 min. This means the motor can
run continuously for 2 minutes, after which it should be stopped for
a sufficient time to cool down to the ambient temperature. 


The
Compact Retract should always be used when batteries are all fully
charged with the engine alternator [bookmark: sdfootnote1anc]1
running. Discharged batteries
will damage the motor and / or relay. “ 


Warning:
the heat sensor of the bowthruster motor is disconnected because it
is out of order [bookmark: sdfootnote2anc]2
. As a matter of precaution, it is recommended to use
the bowthruster for a maximum of 60” (cumulative duration) followed
by a long cooling period. 


The
bowthruster can safely be run on fully charged batteries for
45” without the generator running. This is usually long enough for
a normal docking procedure. Always recharge the bowthruster batteries
after usage.

[bookmark: _Toc536860290]Fresh
water pump 


It
is located near the water boiler (access from the forward bilge) and
feed the fresh water system through an active carbon filter. This is
to be changed every 6 months. This filter is important for the
watermaker fresh water flush as it removes chlorine from the water.
Indeed the reverse osmosis membrane would suffer from chlorinated
water. Hence, never add chlorine to the fresh water tanks; instead
use silver salt based products for fresh water conservation.

[bookmark: _Toc536860291]Fresh
water tanks 


There
are two fresh water tanks, both stainless steel: the starboard one is
under the saloon settee, the port one is in the shaft bilge. They are
interconnected, however it is recommended to use one of them at any
one time by closing the other one’s isolation valve. The isolation
valves are on the pipe that inter-connects the two tanks. This pipe
runs alongside the bulkhead separating the generator from the engine,
on the generator side.

Usually,
the port tank is filled from the filling port in the gas compartment.
And the starboard tank is filled from the deck filling port on
the port side of the deck while it’s isolation valve is
open. 


The
port tank has its own sight-pipe. The sight pipe in the engine
compartment shows the level of the tank whose isolation valve is
open. The sight pipe valve must be closed at sea (otherwise, when
heeling, the water may discharge into the forward bilge.

The
watermaker product water is sent to the port tank.

When
relying on the watermaker for fresh water (eg in ocean crossings),
the port tank is used for consumption and is refilled with the
watermaker as needed. The starboard tank is used as reserve. Hence,
after some days of consumption, the water in the port tank is free of
chlorine and ideal for flushing the watermaker after usage.

[bookmark: _Toc536860292]Salt
water pump 


It
is located near the water boiler. It is protected by a large filter
in the same compartment. It feeds the watermaker, the bow wash-down
hose and the stern wash-down tap (cockpit shower panel)

[bookmark: _Toc536860293]Navigation
data and computer 


(separate
document)

[bookmark: _Toc536860294]Radar 


Starting:


		
	make sure the antenna cable is connected in the electrical panel
	before usage,


		
	switch “RADAR” at electrical panel,


		
	Depress power on radar display and wait a few seconds until the
	display screen lights up 
	




When
the boat is laid up for a long period, disconnect the antenna in the
electrical panel.

When
heeling, the radar antenna can be tilted to horizontal using the
rotary support on the radar mast.

[bookmark: _Toc536860295]Audio
connections 


If
you audio-connect (3.5 mm audio jack) two electronic devices (radios,
stereo system, PC, smart phone, iPod etc.) which are both powered, us
an isolating filter on the connection. Such a filter is provided in
the stereo cabinet.

[bookmark: _Toc536860296]HF 


Do
not use the HF radio if the antenna wire is disconnected from the
backstay.

An
automatic antenna adapter is located in the port aft bilge near the
stern (where the removable passerelle is stored).

An
audio cable with adapter plug is connected to the HF radio. It can be
connected to a personal computer to receive weather faxes (eg with
OpenCPN weather fax plugin) 


[bookmark: _Toc536860297]VHF 


Do
not use the VHF radio if the antenna wire is disconnected from the
radio back panel.

[bookmark: _Toc536860298]AIS 


Do
not use the AIS transceiver if the antenna wire is disconnected from
the unit.

The
Watch-Eye AIS transceiver is located in the electronic compartment
under the chart table. It is connected to the BROOKHOUSE NMEA
multiplexer.

GPS
antenna: under the windshield above the chart table. 


VHF
antenna: on the stern pushpit.

Started
by the switch marked “GPS” on the electrical panel.

For
configuration or diagnostics: it can be connected to a MS Windows
computer running the ProAIS2 program with its USB cable. After
configuration, remove the USB plug from the computer and restart the
AIS from the electrical panel (switch off, wait a few seconds, then
switch on again). During normal operation, the USB cable is NOT
connected.

MMSI:
the unit must be returned to a dealer in order to re-programme the
MMSI.

[bookmark: _Toc536860299]Satellite
Quadrafilar Helix antenna 


It
is currently connected to a receiver under the chart table. This
receiver and the corresponding original software are not supported
any more.

The
antenna could be used with a variety of configurations and resources
described here:

https://wxtoimgrestored.xyz/



Maybe
the existing receiver can be used with these resources. I didn’t
try.

[bookmark: _Toc536860300]Navtex 


The
Navtex receiver/display unit seems to work but reports a “no
signal” error message.

T he
measurements on the cable show that the antenna is the most probable
cause. 


A replacement
solution for the antenna is:

http://www.icselectronics.co.uk/leisure/spares/nav6-antenna-replacement-system



[bookmark: _Toc536860301]Fridge 


Is
powered by the service batteries. The toggle breaker for the fridge
is located in the stereo cabinet [72]. The compressor is located in
[73].

In
normal operation, the control panel is in Auto mode, tuning knob
pointing down (180°).

The
exchanger is the through-hull fitting N° 11 (see through-hull
fittings drawing in this document).

Even
if the boat is on the hard, this exchanger will be able to maintain
a cold temperature in the fridge (recommendation: disconnect the
sea-chest vent pipe from the through-hull fitting pipe in cabinet
[73] so that this latter pipe functions as a chimney for cooling the
exchanger). However, if the fridge is at room temperature, the
compressor will overheat and stop by itself (red error indication on
control panel); in this case, first cool down the temperature in the
fridge with one or two bags of ice cubes left during a whole night in
the fridge, then start the compressor which should then be able to
maintain the temperature.

[bookmark: _Toc536860302]Freezer 


The
freezer is powered by 220V from the generator or a shore connection.
Switch in the forward bilge.

Every
two or three years, the freezer gas should be complemented as
provided in the compressor documentation. A refrigerant gas cylinder
and filling pipes and gauges are in [28] and [25] respectively.

[bookmark: _Toc536860303]Air
conditioner 


220V
plug and switch in the forward bilge. The airco is meant to be run
from a 220V shore connection.

The
unit is cooled down by sea water. After switching on, check from
the deck that water is exiting from the exit through-hull (mid-ship
on SB, near waterline). 


If
the airco has not been used for a long time, the sea water pump and
pipes should be primed. The easiest way is to run the freezer and
after 10 seconds start the airco; after 10 more seconds stop the
freezer and check that the water continue to exit from the common
exit through-hull. This works because the two units share the exit
siphon.

[bookmark: _Toc536860304]Trace
charger/inverter 


It
is located in the forward bilge. It will charge the service batteries
from 220 (generator or shore power) or produce 220V (modified square
wave) from the service batteries.

Controls:


		
	Under the step leading to the cabins [53]: INVERTER switch and, just
	to its right hand, remote control toggle switch (this remote toggle
	switch replaces the original toggle switch on the unit itself)


		
	“INVERTER” on main electrical panel




Charging
from 220V (“C” mode):


		
	Main electrical panel: choose source of 220V, check voltage display,
	INVERTER switch ON


		
	Under step: INVERTER switch ON, wait 5”, then briefly toggle
	switch down (to “C”)


		
	Check charging current on the main electrical panel (INSTRUMENTS
	must be on to display charging current)




Producing
220V from service batteries (“I+C” mode):


		
	Under step: INVERTER switch ON, wait 5”, then briefly toggle
	switch up (to “I+C”)


		
	Main electrical panel: switch any or all the 220V plug breakers
	(there are three of them)


		
	plug a 220V charge (if the charge drains a very small current, the
	inverter will cyclically come on and off; in such case just connect
	a larger charge, eg put on the microwave switch under the galley
	sink – a green diode should light up on the microwave front)




IN
“I+C” mode, the unit will either charge from the shore 220V or
produce 220V from the batteries if the shore power is interrupted. 


If
the unit fails to charge or to produce 220V, disconnect/re-connect it
(INVERTER switch under step) and try again by exactly following the
above steps.

NOTE:


		
	the modified square waves 220V produced by the inverter may be
	incompatible with some electronic devices and might even damage them
	(eg Braun electric tooth brush charging units will be damaged).
	Usually any electronic device connected through its own
	charger/adapter will work fine. 
	


		
	The “Trace” switch located above the passage berth next to the
	main electrical panel does not do anything




[bookmark: _Toc536860305]Engine
charger 


In
the engine bilge. Very rarely used. 


Operation:
plug to 220V socket near unit, switch the unit on.

[bookmark: _Toc536860306]Generator


The
generator should start easily.

If
it does not after two short trials:


		
	switch the electrical diesel pump on in the engine compartment
	(switch marked); you will easily hear its ticking


		
	start the generator


		
	switch the electrical diesel pump off again




There
are three conditions that might trigger an instant safety stop:


		
	low oil pressure


		
	high cooling water temperature


		
	high temperature detected in exhaust gas




If
the generator starts and stops a few seconds later, check the
possibility of the above condition (the safety stop is inhibited
during a few seconds following the start).

Easier
access to the generator components as needed:


		
	there is an opening under the saloon bench: unscrewing the bunk and
	lifting the cover will give access to the generator electronic
	control box


		
	the bulkhead between the forward bilge and the generator can easily
	be unscrewed and removed




The
generator has a split exhaust system (cooling water exits under the
boat while the exhaust gas exits from the stern). Always make sure
the sea water inlet is free from obstructions.

[bookmark: _Toc536860307]Diesel
tanks 


Each
diesel tank may contain approximately 300 litres (66 imperial
gallons). 


The
sight pipes show the approximate quantity left (in imperial gallons)
at any one time when their valves are open (their normal position
is closed) . Each one should be purged from time to time (say
every 3 months) by disconnecting it in the shaft bilge, leading them
flat on the engine compartment floor to a bottle, opening its valve
in order to purge one or two litres).

Shifting
from starboard (SB) tank to port tank for feeding the engine:


		
	Close the SB feed line valve


		
	Shift the diesel return valve to port


		
	Shift the dual RACOR filter fully CW (hence only the port filter is
	used when the port tank is in use)


		
	Open the port feed line valve




Use
the same procedure mutatis mutandis for shifting tanks from port to
SB.

There
is an access port on top of each tank for tank cleaning as needed
(last cleaning 2016):


		
	SB side: behind aft corner settee


		
	Port side: under the compartment beside the fridge




[bookmark: _Toc536860308]Galley
and gas 


COOKER
switch on the electrical main panel.

Depending
on types and adapters, the gas cylinder can be connected via an
electric valve (controlled by the switch to the right hand of the
cooker) or directly to the gaz pipe (safety is then improved by
closing down the valve on top of the cylinder).

When
the switch to the right of the cooker is on:


		
	The cooker burners can be ignited by the spark switch on the front
	of the cooker


		
	The cooker oven can be spark-ignited by fully opening the oven door
	and pushing the oven control knob while turning it on




There
are a few gas cylinder adapters in [33] for various cylinder types,
including an adapter for refilling the composite French cylinder.

[bookmark: _Toc536860309]Watermaker


The
Ship’s watermaker is made of widely available components.

The
watermaker is fed by the 12V sea water pump located near the water
boiler (see above).

Make
sure that the watermaker is always properly fed by saltwater. Make
sure the through hull valve is open before start-up . Check
valves and filters. Do not run the watermaker when continuously
sailing above 8 knots (especially on a port tack) as this will cause
the sea-chest to capture too much air from the air passing under the
hull.

When
the watermaker is not in operation for more than 5 days, the membrane
should be “pickled” otherwise the membrane will become foul by
micro-organisms and deteriorate rapidly. This limit could be somewhat
extended by a few days by flushing the membrane with fresh water
during 3 minutes.

The
watermaker circuit is made of (following the flow direction):


		
	Controlling valves: from top to bottom salt water valve (black),
	bleeding valve, fresh water valve


		
	Two inlet filters (50µ and 10µ)


		
	Low pressure switch


		
	High pressure pump (Cat Pump), powered by a 220V electrical motor


		
	High pressure safety valve and high pressure switch


		
	Osmotic membrane in pressure vessel


		
	Control panel: on/off switch, pressure control knob and manometer,
	product water flow meter


		
	Brine exit to through hull valve (the through hull valve also
	collect the bleed water from the bleeding valve




The
low and high pressure switches are connected to a monitoring box
(next to the bilge light and powered by it). This box checks the feed
pressure at start-up and if ok will activate a 220V relay in the
control panel. During operation the box will monitor the pump feed
pressure switch and the outlet pressure switch. It will shut the
system down if the feed pressure is too low or the output pressure is
too high.

 
When the 12V feed water pump is on and the the sea water inlet valve
is open, pressure readings feedback is provided by three LEDs as
follows a few seconds after resetting the monitoring box::

  -
Green on: controller on, sensors OK at start-up

  -
Green off: sensors KO at start-up

  -
Yellow on: feed pressure too low

  -
Red on: output pressure too high

When
the watermaker is running, the yellow or red LEDs may flicker without
the power being shut down: this means that the pressure thresholds
are crossed at time, but not long enough (typically 5 readings or 250
msec, software controlled) as to trigger a shutdown. If the yellow
LED flickers, it is probably time to clean the two inlet filters.
Running the system too long with the LEDs flickering will deteriorate
the pressure switches.

During
the pickling procedure, the control box must be bypassed (switch on
the side of the box).

Starting procedure


		
	Start the generator


		
	Main electrical panel, switch on: ENGINE BLOWER, BOAT POWER,
	WATERMAKER, SALT WATER , BILGE LIGHT


		
	In shaft bilge:

	
			
		Check the through-hull valve is fully open


			
		Check the starting knob behind the capacitor [bookmark: sdfootnote3anc]1
		is fully turned off (CCW [bookmark: sdfootnote4anc]2
		) 
		


			
		Check the diverting valve is positioned to divert the product
		water to a container (eg a 4 liter plastic bottle)


			
		Open the water inlet black valve fully and the bleed valve to the
		mark (this is to prevent the feed pump to “hunt”)


			
		Press the reset button on the monitoring box: after a few seconds
		only the green LED should be ON


			
		Control panel: check the pressure control knob is fully CCW opened
		and switch ON


			
		Turn the capacitor starting knob ½ a turn CW and release it
		immediately: the motor and pump start


			
		Slowly turn the pressure control knob CW to slightly over half the
		maximum pressure shown by the red mark, wait about 40 seconds until
		the product water start flowing to the container, then slowly
		increase the pressure until just below the red mark. The product
		water flow should be slightly below 80 litres/hour (production flow
		depends on sea water temperature). Do not go over any of those
		limits.


			
		When about two litres have been produced, the water should taste
		good and sweet; you can now divert the water to the tank.


	






Important note: when re-commissioning a pickled system, it should
be run at least 10’ without pressure and 10’ thereafter with
pressure and all product water discarded before diverting it to the
fresh water tank.

Shutdown procedure


		
	Turn the pressure knob fully CCW


		
	Switch off at control panel, then turn the capacitor switch off
	CCW to its original position (1/4 rotation) 
	


		
	Divert the product water to the container again


		
	Close the feed water black valve and the bleed valve


		
	Fully open the fresh water valve (the lowest one) and flush the
	system during approximately 2.5 minutes, then close


		
	Main electrical panel, switch off: ENGINE BLOWER, BOAT POWER,
	WATERMAKER, SALT WATER , AFT BILGE LIGHT


		
	Stop the generator




Pickling procedure

All
yacht watermaker brands require a similar pickling procedure.
Ideally, the pickling procedure should be executed shortly after the
last normal operation (eg within 24 hours).

The
pickling procedure makes the CATPUMP circulate a pickling solution
between a 20 litre container and the membrane ( at low pressure
) during approximately 20’.

Pickling
circuit:





In
this drawing, the two curved pipes are the pipes that are normally
connected to the filters. They are disconnected from the filters. The
pipe feeding the CATPUMP is dipped deep into the pickling
solution container and the pipe that fed the filters is routed to the
container. Also pay attention to the status of the bleed valve and
the through-hull valve. In order to be able to introduce both ends in
the bottleneck of the pickling container, the second pipe is
lengthened by a thinner one (normally tucked in front of the water
tank. The other components in the circuit (e.g. the control panel)
are not represented.

Also
important : contrary to the drawing, the container with the
pickling solution must be placed higher relative to the CATPUMP so
that the feed pressure is positive (put the container on a little
stand).

Preparing
the pickling solution:


		
	Use the provided pickling container; make sure it is perfectly clean
	and that there are no trace of detergent


		
	Dissolve 250gr of sodium metabisulfite powder (stored in [41],
	always carry some spare on board, obtainable from good drugstores)
	in 20 litres of water produced by the watermaker (if not available,
	use mineral water). In order to dissolve easily: crush/fragment the
	blocs that may have formed in the powder, then fully dissolve the
	powder in a large kettle with part of the water at approximately
	40°C then pour in the container and shake it.




Pickling:


		
	Start the generator


		
	Main electrical panel, switch on: ENGINE BLOWER, BOAT POWER,
	WATERMAKER, BILGE LIGHT


		
	In shaft bilge:

	
			
		If the watermaker has not been used very recently, first flush it
		with fresh water as indicated in the Shutdown procedure above


			
		Remove the filters for cleaning, drying and storing


			
		Establish the pickling circuit as described above


			
		Check the through-hull valve is fully closed


			
		Fully open the bleed valve


			
		Check the starting knob behind the capacitor [bookmark: sdfootnote5anc]1
		is fully turned off (CCW [bookmark: sdfootnote6anc]2
		) 
		


			
		Check the diverting valve is positioned to divert the product
		water to a container (eg a 4 litre plastic bottle)


			
		Toggle up the bypass switch on the side of the monitoring box: the
		red LED now indicates that the controller is bypassed


			
		Control panel: check the pressure control knob is fully CCW opened
		and switch ON


			
		Turn the capacitor starting knob ½ a turn CW and release it
		immediately: the motor and pump start


			
		Run for about 20’, making sure that the pipe feeding the pump
		stay well below the pickling solution surface


			
		Switch off at control panel, then turn the capacitor switch off
		CCW to its original position (1/4 rotation) 
		


			
		Close the bleed valve


			
		Plug the end of the two pipes and then hang them high so that the
		solution stays in the circuit (a membrane must not dry!)


			
		Discard the pickling solution and the product water


	

	

	
	Main electrical panel, switch off: ENGINE BLOWER, BOAT POWER,
	WATERMAKER, AFT BILGE LIGHT


		
	Stop the generator




Freezing environment

The
membrane would be ruined if the solution freezes.

Two
solutions for storing after pickling:


		
	Remove the membrane vessel, plug the orifices to prevent drying and
	store in heated environment


		
	Drain circuit after pickling, and then fill the pickling circuit
	with propylene glycol (propylene glycol container stored in [87]).
	Note: I used this on another boat watermaker, never on The Ship.




Changing the membrane

A
membrane is changed when the product water is either too salty or
smelly, or when the produced quantity is significantly reduced.
Typical periodicity is 5 to 7 years depending on usage, care taken
etc.

Source
for membranes, pressure vessels and spares: http://www.hcti.com/



Spare
O-rings and a special “T” tool to remove the vessel end plugs are
stored in [33]. Removing the plugs is hard: use the “T” tool and
a winch.

Pressure
vessel: there are two types of end plugs available, Acetal or
stainless steel; use the latter as it is very difficult to make a
leak proof connection to the Acetal plugs without damaging them.

Spares: high pressure pipes and
connectors

There
is a document providing pictures and buying references for all high
pressure pipes and connectors: see __The Ship Watermaker tubing
201508.docx

[bookmark: _Toc536860310]AQUADRIVE


The
AQUADRIVE coupling to the gearbox was modified to improve
reliability. Small Allen screws were added to block the main bolts.
Unscrew those partially to remove the bolts as needed.

[bookmark: _Toc536860311]ORCA
shaft seal 


The
ORCA shaft seal is cooled by injection of salt water coming from the
engine. A valve controls the injection flow and must be precisely
tuned (see mark below valve handle): too much flow and water will
leak in the bilge, too little flow and the seal will heat and
deteriorate.

Grease
box: turn about 1/2 of a turn every 100 engine hours.

The
ORCA unit has two lip seals. A third seal is already threaded over
the shaft and could be used as replacement for the inner seal as
needed without disconnecting the shaft. There is another spare seal
in the inventory.

[bookmark: _Toc536860312]AUTOPROP


The
AUTOPROP should be checked and maintained yearly: see documentation
and inventory.

Beware!
Manufacturer documentation erratum: the torque specified for the
locking screws is approximately the breaking torque. See manual
annotation in the maintenance document for the correct torque.

The
Ship is slightly “over-propped”. If desired, this can be adjusted
by returning the propeller to BRUNTONS PROPELLERS with the specs of
the engine and the gearbox (including the gearbox ratio). They will
slightly trim each blade and then check the propeller balance.
Contact: Daniel Woolgard ( daniel@bruntons-propellers.com
)

[bookmark: _Toc536860313]ECHOPILOT
FLS (Forward Looking Sonar) 


The
FLS is powered in 24V from the bowthruster batteries. The fuse is in
the battery box.

Especially
between its starting phase, the FLS is sensible to interference with
neighbouring sounder transducers using the same frequency. A black
switch has been added on top of the display housing:


		
	When toggled to the right, the RAYMARINE sounder is depowered; the
	FLS will acquire its readings faster


		
	When toggled to the left, both sounders operate.




[bookmark: _Toc536860314]Dual
autopilot system 


The
hydraulic ram of the autopilot system is controlled either by a
RAYMARINE system (“primary pilot”) or by the AP50 system from TMQ
Electronics (“spare pilot”). Each system has its own computer,
own (gyro-)compass, display units and hydraulic pump. The pumps are
connected in parallel on the same hydraulic circuit. The bypass valve
of the spare pilot is also shared by the two systems.

   
At any one time use only one of them! 


RAYMARINE
system:


		
	Tripper switch is under passage step


		
	Remote control at chart table, remote receiver unit in chart table




AP50:


		
	Switch AUTOPILOT at main control panel


		
	Additional power tripper switch in bilge [87] just under hatch: this
	additional power circuit has been installed by the former owner in
	order to reduce the voltage drop between the batteries and the pilot
	power system. Both switches must be ON to use this pilot


		
	Display unit next to the bowthruster joystick; secondary display
	unit at the chart table




Hydraulic
oil:


		
	Spare oil bottles in [89]


		
	Do not fill the hydraulic circuit reservoir more than half (this
	reservoir is a car spare part and the max/min levels are meaningless
	for this application)




[bookmark: _Toc536860315]Electrical
winch 


Isolation
switch: inside engine bilge, marked “WINCH”

[bookmark: _Toc536860316]Emergency
engine startup button 


Located
below the electrical winch push button. Never used.

[bookmark: _Toc536860317]Rudder 


It
is recommended to drop and check the rudder bearings every three or
four years.

The
procedure for dropping the rudder is simple:


		
	Disconnect the steering quadrant inside the bilge


		
	Raise boat by approximately 60 cm


		
	Put a large cover under the rudder to collect the needles as they
	will fall down when the rudder is dropped


		
	In the ropes compartment under the central winch: untighten the
	collar around the rudder shaft, then, while the rudder is supported,
	unscrew the safety cap above the shaft: the rudder will come down
	and the roller needles will fall




To
re-install the rudder:


		
	With the help of a heavy soap paste (“savon noir”, jar stored in
	[41]) install the rollers in the races (do not use grease) 
	


		
	Apply the above procedure in reverse




Note:
the needles (6mm radius, 25 mm long; 74 x 2 in quantity) of the
bottom bearings have been changed in March 2018. The 6mm needles have
been combined with a few 5mm needles to fully fill the bearing races:
this reduce race play and smoothen rotation. When re-installing the
needles, first try to fit a maximum of 6mm needles; if there is more
than 3 mm play left, try one of the following:


		
	Add one 5mm needle


		
	Remove one 6mm needle and insert two 5 mm needles


		
	Remove two 6mm needle and insert three 5 mm needles




Inserted
5mm needles should be spread in the race (not adjacent).

Original
and new spare 6mm and 5mm needles are available in [33].

[bookmark: _Toc536860318]Wind
generator 


Two
switches under the main electrical panel:


		
	ON: the switches are toggled away from each other


		
	OFF: the switches are toggle toward each other




[bookmark: _Toc536860319]Intrusion
detector 


The
intrusion detector is activated by the key under the main electrical
panel. The detector is above the forward cabin door. The alarm horn
is in the starboard ropes compartment at the stern.

[bookmark: _Toc536860320]Lay-up
charging set-up 


During
long lay-up periods all batteries can be maintained as follows:


		
	Bowthruster batteries connected to one of the solar panels
	regulators (see wire connector screwed and marked below [36])


		
	Service batteries stay connected to the other solar panels regulator


		
	In the forward bilge, a lamp bulb is wired between the service
	battery main switch and the generator main switch; thereby the
	generator battery will be trickled-charged in a safer way than just
	paralleling the two battery banks with the paralleling switch


		
	In the engine bilge: engine battery paralleled to service batteries
	(here the batteries are of similar type and capacities)





----ooOOoo----


	[bookmark: sdfootnote1sym]1In
	The Ship’s case, this means “with the generator running and the
	24V charger operating”




	[bookmark: sdfootnote2sym]2
	  Changing the heat sensor would require removing
	the whole thruster 
	




	[bookmark: sdfootnote3sym]1
	  An electrical motor draws a high current at
	start-up. The start-up capacitor helps absorbing this peak current.
	
	




	[bookmark: sdfootnote4sym]2
	  CCW = CounterClockWise, CW = ClockWise 
	




	[bookmark: sdfootnote5sym]1
	  An electrical motor draws a high current at
	startup. The startup capacitor helps absorbing this peak current.
	
	




	[bookmark: sdfootnote6sym]2
	  CCW = CounterClockWise, CW = ClockWise 
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Positions marked by " X"

Through-hull fittings
1. Forward Looking Sonar transducer
2. Jabsco flush pump Inlet

3. Shower sump drain

4. Sink drain

5. Toilet flush drain

6. Depth transducer

7. Speed transducer

h finder transducer

9a. Forward bilge pump exit

Freezer and airco cooling water exit
10. Galley sink drain
11. Fridge compressor exchanger

12. Sea chest inlet:
feeds sea water pump, freezer exchanger, airco exchanger

13. Generator cooling water inlet
14. Generator exhaust gaz/water separator exit for water
15. Water maker brine drain

16. Port drain for water collected in cockpit lockers and hatches;
als0 drain for shaft compartment bilge pump and aft bilge pump

17. 58 drain for water collected in cockpit lockers and hatches;
also drain for engine room bilge pump.

18 and 19. Exhaust pipe for engine and generator (later: only gaz)






