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Foreword

Foreword

Congratulations!

Your Bertram’s unique design and the care
taken in its manufacturing mean it should give
you outstanding performance and many years
of boating pleasure. Your Bertram is built of
the finest materials, hand crafted to Bertram’s
demanding quality standards. It is factory
tested and thoroughly inspected.

As durable as it is, your Bertram will benefit
from reasonable care. A yacht is a complex
mechanism, and it will require preventive and
corrective maintenance, minor adjustments,
and repairs. This operator’s manual helps ex-

‘plain the operation and required maintenance
of the many systems on your yacht.

About Your Vessel’'s Documentation

The better you understand your Bertram,
the more pleasure you will get from it. We
recommend that you read this manual
thoroughly and keep it on board for reference.
If any points are not clear, your Bertram dealer
will be glad to assist you.

This manual is not intended to replace years
of boating experience or the excellent classes
on safe boating taught by the U. S. Coast Guard
Auxiliary and the U.S. Power Squadron. We
have included material that covers some
aspects of safe boating, but we urge you to take
a safe boating course, and to stay current on
navigation and safe boating practices.

This manual is divided into four parts.

Part I includes a history of the Bertram
Yacht and three glossaries of nautical, wave
and weather terms.

Part IT locates and describes the equipment
and systems that make up your Bertram, and
discusses their operation.

Part III contains maintenance, trouble-
shooting, and service information.

Part IV contains supplementary illustra-
tions including the docking plan and electrical
and mechanical drawings.

In addition, you will find:

1) an envelope containing important warranty
information;
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2) a package containing user’s manuals and
operating instructions supplied by the
manufacturer of each major mechanical,
electrical, and comfort equipment com-
ponent.

Please open the Warranty Materials en-
velope immediately, fill out the warranty cards
and send them in. This will help you get service
rapidly and efficiently. Manufacturers need
your warranty cards!

The user’s manuals will help you to get a
better understanding of the systems on your
Bertram and how they operate. They will also
be extremely valuable to the technicians who
service your Bertram.

--- See Part lll for Maintenance Information --- i-3
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Warnings, Cautions and Notes
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Throughout this manual you will find spe-
cial information in the form of warnings, cau-
tions, and notes. These are intended to alert you
to possible dangers to yourself, the crew or
passengers, and/or to your vessel. Read these
special information items carefuily.

Just reading a waring or a caution note
within a box will not eliminate the danger(s).
Pay close attention to these warnings, and ex-
ercise "good seamanship." YOU are the most
important factor in preventing accidents.

Here is the format for the Warnings, Cau-
tions and Notes you will see in this manual:

U.S. Coast Guard Regulations

AWARNING

Failure to heed a WARNING may
result in death or serlous injury.

| ACAUNON

Failure to heed a CAUTION may resuit
in injury and/or damage to the vessel.

NOTE:
A note is intended to emphasize
important information.

If your Bertram is to be operated in waters
regulated by the U.S. Coast Guard, there are
certain requirements you must meet. These are
discussed in the Coast Guard publication
Federal Requirements for Recreational Boats.

Some -- but not all -- of the items you are
required to carry are fumished as standard
equipment on your vessel.

If you are operating in U.S. territorial inland
waters, Coast Guard regulations require that all

A Few Words About Maintenance

boats of 12 meters (39.4 feet) or more in length
carry aboard a copy of the USCG publication
Navigation Rules, International -- Inland.

NOTE:

U.S. Coast Guard regulations state that it
is the responsibility of the vessel owner to
be sure all required equipment is on board

and in proper working order.

Some of the on-board systems and equip-
ment require scheduled preventive mainten-
ance which may not be covered in your
collection of manufacturer’s manuals. Such
scheduled maintenance is covered in this
manual in Part lll: Maintenance.

Part Il also includes recommended
troubleshooting techniques, recommended

-4 --- See Part Il for Maintenance information ---

storage and refloating procedures, plus other
special maintenance procedures.

When your Bertram does require service,
we suggest you first contact your Bertram
dealer. He is trained to help you, and our factory
service representatives are available to assist
him if needed.

We wish you many years of pleasurable
yachting with your Bertram.

©1989
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CAUTION

High Performance Vessel

This vessel is a high performance yacht. It
has sufficient power to propel it at speeds
beyond those which are reasonable and prudent
in some sea conditions.

Although you may be very comfortable on
the flybridge at high speeds in heavier seas,
there can be a great deal of motion at the
forward end of your vessel. This motion can
result in heavy impact as your Bertram contacts
the sea. The buffeting can injure your pas-
sengers, damage the contents of your vessel,
and damage the structure of the vessel itself.

Youmust be a careful seaman in heavier sea
conditions.

When entering seas at higher speeds, take
these precautions:

©1990 Bertram Yacht Div.

« Know where your passengers are. They could
be injured if they are in a place where they
cannot hang on to the vessel.

 Be sure all cargo is carefully stowed where it
cannot fly about the cabin.

 Be sure all compartment doors, Cabinet doors
and appliance doors are dogged down so they
cannot swing back and forth and be damaged.

When your are under way and seas get
heavier, send someone below to be sure that
passengers, cargo and the vessel itself are un-
harmed. If necessary or prudent, slow your
vessel.

Don’t take chances with your vessel and
with the comfort and well being of your pas-
sengers.

Slow down when seas increase in size.
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Section 1A

Operating Your Bertram

This section describes your Bertram’s con-
trols, instruments and indicators, and explains
how to operate the vessel.

NOTE:

Do not attempt to operate this vessel until
you are familiar with the contents of this
manual and the manuals of all your
vessel's on-board systems. Included in or
with this manual are the appropriate
WARNING and CAUTION notices plus
operating and maintenance information for
each factory-installed system.

Your Bertram is factory-equipped with in-

dicators and meters that you need to:

o operate your vessel efficiently;

« monitor the status of your vessel’s systems;

« properly maintain your vessel.
To operate your vessel properly, you

should:

1) become familiar with the function of each
of your Bertram’s controls and monitors;

2) note what constitutes "normal” readings or
operating ranges of each device.

3) check your monitors carefully when you
first start your engines;

4) make it a habit to frequently check your
monitors when underway;

5) be aware that the gauges may not return to
any particular position when the ignition is
switched OFF.

©1980

NOTE:
During operation, there may be some
slight fluctuations in gauge readings. This
is normal.

NOTE:

When you first start your engines,
especially in cool weather, oil pressure will
read higher than normal and will return to
normal as soon as engines, transmissions,
and lubricating oils reach normal operating
temperature.

NOTE:

Paying attention to your gauges is
important, but it does not replace visual
engine room inspections. You must check
the engine room regulatrly.

Your Bertram’s underway maneuvering
controls and almost all of your Bertram’s
remaining functions are managed from the
flybridge control station. The exceptions are:
1) some electrical distribution functions

managed from distribution panels in the

engine room (see Section 10A, Section

10B and Section 17),

2) some entertainment functions managed
from the salon and the cabins;

3) galley appliances;

4) some climate control functions managed
from the cabins (see the manufacturer’s
user’s manual, provided separately);

5) lubricating oil transfer, which is managed
from the engine room.

--- See Part il for Maintenance Information --- 1A-1



Section 1A: Operating Your Bertram

Control Stations

Flybridge Control Station

The controls, instruments and systems on
the flybridge instrument and overhead panels
are shown in Figures 1A-1 and 1A-2. The
flybridge is your vessel’s main navigation and
engine control station. This station is equipped
with:

- engine, transmission, rudder, and bow
thruster controls and indicators

e trim tab controls

» propulsion and control systems performance
instruments

¢ horn switch

° magnetic compass

» system and accessory control switches and
indicators

» alarm systems switches and indicators

* generator running indicators

¢ battery condition meters

* emergency engine stop

» optional features you have ordered from the
factory

* additional features you have had installed
(these features are not covered in this
manual).

Bridge Deck and Cockpit Engine Control Stations

An engine control station is installed on the
bridge deck, and an optional engine control
station may be installed in the cockpit. These
control stations are -- as their name implies --
for engine control only. They are not in-
tended for use in navigating your vessel.

Although they do have helm, throttle and
transmission controls, they are not equipped

Flybridge Instrument Panel

with engine performance gauges or alarm

monitors.
&c AUTION

Read the information in Part Il, Section 3
on the Bridge Deck and Cockpit Engine
Control Stations.

All the controls for your Bertram’s engines
and maneuvering functions are located on the
flybridge control console (Figure 1A-1).

Throttle/Clutch/Transmission Controls

ACAUTION

To avoid transmission damage while
maneuvering, do not shift from NEUTRAL
into either FORWARD or REVERSE until

engine speeds have dropped to idle.

1A-2 --- See Part Ill for Maintenance Information ---

A single lever controls each engine, clutch
and transmission. The two single-lever controls
for your Bertram are twin levers on the
flybridge control console, starboard of the
helm. A detent at the midpoint of the levers’
travel lets you feel the NEUTRAL position.
Each control is powered by the compressed air
control system.
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Section 1B

Important Notes on Operating Your Bertram

This section provides additional informa-
tion on operating your Bertram, and alerts you
to precautions that help minimize the chances

Compass Basics

of injury to you or your guests aboard, and of
damage to your vessel.

The magnetic compass can be the most
important navigation instrument on a boat.

Compass Construction

A compass is basically a permanent magnet
free to swing into alignment with the influence
of existing magnetic fields. A typical marine
magnetic compass consists of:

* one or more magnets;,

 a calibrated card;

* a jeweled pivot;

« the compass bowl;

« a means of illumination for night use.

The permanent magnet provides the mag-
netic field seeking element of the compass and
is usually attached to the underside of the
calibrated card. Additional magnets may be
located inside the compass and are used for
adjustments.

The card is anon-magnetic material marked
with a scale calibrated from 000° at North, then
clockwise through 090° (East), 180° (South),
270° (West) to 360° (which is also 000° and

North). This card is centered on a jeweled pivot
in the center of the compass bowl.

The bowl may be filled with a mixture of
alcohol and water or light oil. The compass card
is partially supported by the liquid, reducing the
friction and damping out excessive motion.

The housing for your compass is called the
binnacle. When mounted, the compass card
magnet aligns with the strongest magnetic
field, normally the earth’s magnetic field (but
the effect of this field can be modified by
electrical and electronic equipment,
machinery, other compasses, and other nearby
magnetic materials). When a compass is
properly adjusted (compensated), the compass
card will align itself closely with the earth’s
magnetic field and point approximately toward
magnetic north.

Compass Error

Compass error is the observed difference
between an indicated compass bearing and the
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actual bearing relative to true north (based on
the north star, Polaris).

--- See Part lll for Maintenance Information --- 1B-1



Section 1B: Important Notes on Operating Your Bertram

All navigation at sea is plotted on charts
which use true north as a reference. If you are
doing any long distance cruising that could
require you to work navigation plotting
problems and plot compass courses, it is vital
that you know two things:

1) local variation (the difference in degrees
east or west between true north and what
your compass indicates as north (magnetic
north) as shown on the local chart;

2) your compass’ deviation for a given head-
ing.

To obtain your correct bearing from the
vessel’s compass, you must correct for these
two compass errors.

Variation

Local variation is the angular difference
between magnetic north and true north. Varia-
tion is expressed in degrees east or west of true
north and is not affected by your vessel’s head-
ing. It ranges from zero to about 20 degrees east
or west error, depending on your global loca-
tion.

This variation in the world’s magnetic field
is shifting continuously and irregularly, so
magnetic north moves slightly each year. You
will find local variation readings printed on
current navigation charts.

Deviation

Every compass is affected by objects in the
immediate vicinity., Deviation is the angular
difference between the reading your compass

Slow Speed Maneuvering

provides as installed and the reading it would
provide if the objects were not there.

Deviation is caused by such shipboard
magnetic influences such as your engines,
electric motors, instruments with meter move-
ments, electronic equipment, speakers, and
other objects placed near the compass.

Deviation is expressed in degrees east or
west of true north. It varies with the heading of
your vessel, because, as your vessel turns, the
position of the objects that affect the compass
change relative to magnetic north.

Youmust know and record deviation on the
compass card placed on or near each compass.
You must record the deviation for each in-
dividual compass you use, because the position
of each compass relative to the materials
around it determines the deviation.

Your marine compass is fitted with a set of
compensation or adjustment screws to mini-
mize these errors. It is seldom possible to com-
pensate for all compass deviation errors since
this type of error varies as the heading of your
vessel varies. However, the error should remain
the same for any given heading as long as no
changes are made to the instruments and
electronics on or near the instrument panel.

There is a vertical mark on the compass
bowl called the "lubber line". This line was
oriented when your compass was installed so
an imaginary line drawn from the compass
pivot point to the lubber’s line will be parallel
to the longitudinal axis of your vessel. Thus,
your vessel’s course (compass heading) is the
compass card reading under the lubber’s line.

For maximum maneuverability your twin-
engine Bertram has counter-rotating propellers.
These propellers rotate in opposite directions
and give your Bertram exceptional
maneuverability at low speeds where many
boats are difficult to handle.

1B-2 --- See Part |l for Maintenance Information ---

For example, to turn your Bertram in its
own length in a confined area, set the throttles
at or near idle (but below the 1,000 rpm shift
maximum), and set one engine in forward and
the other in reverse, with the rudders amidships.
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You can make this turn in either direction.
Running the port engine forward and the star-
board engine in reverse turns you clockwise.
Running the starboard engine in forward and

Single Engine Operation

the port engine in reverse turns you counter-
clockwise. You can tumn faster by applying
rudder in the direction of the turn.

At some time it may become necessary to
operate your Bertram with a single engine.
Before this happens, Bertram suggests that you
practice, first with one engine dead, then with
the other, to see how your vessel handles. You
will see that your vessel must be moving fairly

Docking

fast after a dead stop before the rudders will
"bite" the water enough to make the course
correction you desire. You will also notice that
with only one engine operating, steering while
in reverse is very poor.

Docking parallel to a dock or pier is a good
place to use your Bertram’s slow-speed
maneuverability. Approach the dock at mini-
mum maneuvering speed, at a 30°angle, and, if
possible, against either the tide flow or wind,
whichever is greater. When the bow is about
five feet from the dock, put the dockside engine
in neutral and the other engine in reverse. This

Course Changes

reduces your forward movement and should
bring your stern smoothly alongside the dock
without a jolt.

With some practice, you should be able to
accomplish this type of docking with minimum
fuss and noise, using the clutches alone,
without steering or using the throttle.

At any speed above idle, your Bertram will
settle smoothly into a turn due to the forces of
the water on your deep "V" hull. Once your
rudders bite, your vessel pivots around a point
forward of amidships. The pivot point moves
as speeds and hull attitudes vary. The bow
pivots around a circle that is smaller than that
of her stern with her bow initially just inside the
intended turning track and her stern just out-
side.

Marine Growth

As long as your helm is over, the lifting
force of the rudders exists, and she will con-
tinue to turn. When you return the rudders to
amidships, her turn will slow and her track
through the water will straighten out. With a
vessel of this size, particularly at slower speeds,
steering slightly to the opposite direction
("meeting her") can be helpful in settling her in
on her new course.

To obtain maximum hull efficiency, which
directly translates into speed, the bottom of
your Bertram must be kept free of marine
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growth, including grass. Any growth will cause
an increase in water resistance, decreasing
speed and fuel efficiency.

--- See Part lll for Maintenance Information --- 1B-3



Section 1B: Important Notes on Operating Your Bertram

Water in the Bilge

The bilge should be pumped dry to mini-
mize excess weight and sloshing. The added
weight of bilge water makes your vessel ride
lower, increasing water resistance and drag,
and reducing speed and fuel efficiency.

Atmospheric Conditions

The bilge is kept dry by a sump pump and
by three bilge pumps equipped with sensor
switches (see Part ll, Section 7). The galley
and lavatory sinks have their own drains direct-
ly overboard. The shower has a sump with a
pump that discharges overboard.

While operating your Bertram, there are
some operational considerations to keep in
mind:

o a planing hull will perform slightly better in
salt water than in fresh water due to the
difference in the weight of water that it dis-
places.

 engine performance will be affected to a
slight degree by local atmospheric condi-

Preparing for a Trip

tions; among other things, you will find that
the engines may develop less power in warm
air temperatures.

« similarly, dry air reduces power, as will high
altitudes; if you are cruising regularly in
waters well above sea level, you will want to
have a certified mechanic make the necessary
adjustments to your engines to get the correct
air/fuel mixture.

To minimize problems and to get the max-
imum pleasure from your Bertram, we suggest
that you go over a written checklist each time
you prepare for a cruise. The items listed in
Table 1B-1 should be part of this list. There are

blank spaces left so you may add other items to
your personal list.

Of course, all gear and equipment on board
should be properly stored while cruising.

Adding Weight Means Reduced Performance, Higher Fuel Consumption

You should be aware that adding pas-
sengers, personal equipment, provisions and
accessories will add weight and decrease your
vessel’s speed.

Calling at Ports Away From Home

Remember to take the effect of this added
weight into consideration when calculating
your vessel’s performance, and particuarly
when calculating fuel consumption.

Shore Current

You are not likely to have trouble with
shore current in the United States. However,
you should be careful when cruising abroad.

1B-4 --- See Part Il for Maintenance Information ---

Check shore power for 50 or 60 Hz single phase
alternating current (ac).
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Section 2

Fire Alarms and Fire Safety

Boating safety studies show that the best
way to fight shipboard fires is to prevent them.
Most shipboard fires are preventable if you:
 donot allow fuel spillage to accumulate in the
bilge;

» properly store paint and other combustibles;

* take appropriate care when cooking, espe-
cially frying; ‘

= take appropriate care with smoking
materials;

* do not exceed the safety factor built into
electric wiring.

Unfortunately, some on-board fires are un-
preventable. Boating safety statistics' show

Engine Room Fire Alarm System

that of those pleasure craft that burn, 80% are

destroyed unless the fire is put out in the first 5

to 10 minutes. These same sources show that

more than 80% of the fires on pleasure craft
start in the engine room.

To give you fire warning and fire fighting
capabilities, your Bertram’s factory-installed
equipment includes:

* engine room fire alarm system;

» fixed Halon engine room fire extinguisher
system with fire extinguisher discharged
audio/visual alarm system,;

« four portable fire extinguishers;

* salon smoke detector.

NOTE:
You can disable the fire alarm system only
by removing the panel fuse or
disconnecting the batteries.

The engine room fire detection system uses
heat sensing switches, located on the overhead,
which activate the alarm system at ap-
proximately 200°F. These switches automat-
ically reset after the temperature drops below
the critical point.

The fire alarm bell and ENGINE ROOM
OVERHEAT DETECTION indicator lights
on the flybridge overhead instrument panel

(Figure 1 A-2) warn if the heat sensing switches
have detected an overtemperature condition.
There is also an alarm panel located between
the salon and galley above the air conditioning
control units. This panel warns of both fire and
bilge flooding conditions.

The fire detection system is limited solely
to detecting fires in the engine room.

NOTE:

The engine room fire detection alarm
system is completely separate from the
onboard fixed fire extinguishing system’s
own audio/visual alarms.

1 U.S. Department of Transportation, U.S.C.G. COMDTINST M16754.1G, Boating Statistics, June, 1986,
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Section 2: Fire Alarms and Fire Safety

Testing the Fire Alarm Lamp and Bell

On the flybridge overhead instrument panel
are the OVERHEAT DETECTION &
HALON BOTTLE DISCHARGED

MONITORS push-button switches. You can
test the fire alarm lights and bell by pressing the

push-button switch labeled TEST.

Silencing the Fire Alarm Bell

You can override the fire alarm lights and
bell by pressing the OVERHEAT DETEC-
TION & HALON BOTTLE DISCHARGED

Fixed Fire Extinguisher System

MONITORS push-button switch labeled
SILENCE. This switch is located on the
flybridge overhead panel.

ACAUTION

Your fixed fire extinguishing systems will
only fight engine room fires. Fires outside
of this compartment are fought with
hand-held extinguishers.

Your Bertram has two fixed fire extin-
guisher systems that protect the engine room.
Each independent fixed fire extinguisher sys-
tem consists of a Halon 1301 gas bottle with its
controls and indicators.

There are two systems in case a reignition
occurs, or if the first Halon discharge fails to
completely put out a fire.

Both bottles are AFT in the engine room
and both discharge only into that compartment.
Each bottle has sufficient Halon for more than
the necessary 5% concentration needed to ex-
tinguish engine room fires.

Halon System #1 is automatically dis-
charged when a rapid rise in engine room
temperature is detected by rate-of-rise detec-
tors. You can also discharge the system
manually.

Halon System #2 is intended solely as a
backup system, so you must discharge it
manually from the control panel on the port side
of the cockpit entrance well.

Halon 1301

Halon 1301 was selected as a fire extin-
guishing agent for several reasons:

« It is safe and clean (it leaves no water, foam,
powder, or other residue behind).

+ Halon 1301 works chemically to stop a fire.
It breaks the chain reaction by which the fire
propagates itself from one fuel molecule to
another.

« With a minimum Halon 1301 concentration
of at least 5%, it will prevent reignition and
flashback.

2-2 --- See Patrt Il for Maintenance Information ---

AWAHNING

Although unburned Halon is relatively

safe, burned halon can be TOXIC. Do

not breath the fumes, the smoke from
the fire, or the engine exhaust.
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Table 1B-1: Trip Preparation Checklist

Check items off as you complete them:

1) Daily Maintenance checklist performed (see Part lli: Maintenance, Section 1)
2) Fuel and fresh water tank levels checked

)
)
3) One correct sized life jacket (PFD) for every person aboard
4) Throwable Type IV PFD (life preserver) on board and in its mounting bracket
5) Current visual distress signals are on board

6) Portable fire extinguishers on board, usable, and in their mounting brackets

7) First aid kit on board

©1990
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Section 1B: Important Notes on Operating Your Bertram

Diesel Fuel

When cruising abroad, try to purchase fuel
equal to American standards. For your engines’

requirements, see under Fuel Systemin Part

I, Section 5, and in your engine Operator’s
Manual. Carry extra fuel filters with you, since
replacement may be necessary.

Drinking Water

In some areas, it may be advisable to use
iodine type water purifying tablets. Be sure to

take these with you when cruising to places
where the water supply is suspect.

Leaving Your Bertram

Follow these procedures when leaving your
boat overnight or for a short time:
1) Switch OFF all ignition or engine circuits.
2) Lock all doors, windows, and hatches.
3) Set fenders and spring lines.
4) Make sure mooring lines are well secured
with adequate allowance for tides.

1B-6 --- See Part Il for Maintenance Information ---

5) Leave the automatic bilge pump on the
AUTO position. If your vessel is taking on
water, check the batteries’ voltage fre-
quently.

6) Disconnect dockside fresh water line.
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System Operation

The first warnings of an overtemperature NOTE:
condition will usually be the fire alarm bell and The time between the fire warning system
the fire alarm light, which signal the detection alarm and the HALON DISCHARGED

alarm may be too short for you to act

of an overtemperature condition in the engine
upon them as separate events.

room. But when the temperature rises rapidly
due to a fire, there may be only a brief time span
between the alarm and the discharge of Halon
System #1.

@) @) O
FIRE SYSTEM

PORT STBD

g PULL HANDLE FOR ENGINE ROOM FIRE %

10]@;

Q HALON BOTTLE DISCHARGED LIGHTS ()

USE FLYBRIDGE FIRE SYSTEM OVERRIDE TO PERMIT BLOWER AND
GENERATOR OPERATION. RESET GENERATOR FAULT SWITCH.

READ THE OPERATORS MANUAL FOR ENGINE RESET INSTRUCTIONS
AND COMPLETE SYSTEM OPERATION,

@) O @)

Figure 2-1: Fire System Panel
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Section 2: Fire Alarms and Fire Safety

AWARNING

Most fire fighting agents stop engines
by oxygen depletion, but Halon 1301
may not stop Diesels. If you do not
quickly stop your Diesel engines in the
event of fire in the engine room, the
Halon gas concentration will be rapldly
lowered and may no longer be effective

as a fire fighter.

NOTE:

In the event of a fire in the engine room,
you must keep the engine room hatches
closed. This keeps the Halon
concentration as high as possible, and
gives the Halon the chance to put out the
fire.

Halon System #1
When either Halon system is discharged --
automatically or manually -- the system:
« shuts down the forced ventilation system;
« shuts down the ac generators;
« releases Halon gas into the engine room;
» sounds the Halon discharged alarm bell.

NOTE:

For Halon to be fully effective as a fire
extinguisher in your engine room, the
engines must be shut down as soon as
possible after Halon system #1
automatically discharges, or before you
manually discharge either system
(the ac generators and the blowers
are automatically shut down when
either Halon bottle is discharged).

NOTE:
To keep Halon bottles from exploding due
to pressures created by overheating, they
have relief devices that release the Halon
if the engine room temperature reaches a
preset level.

Halon System #2

The fire extinguisher system controls are in
the starboard cockpit pilaster. Halon System #2
is intended as a backup for Halon System #1
and has only a manual discharge mode. This
system is discharged by removing the safety pin
and pulling the system release "T" handle.

After the Discharge of Either Fixed Fire Extinguisher System

AWARNING

Do not open the engine room hatches
or try to enter this compartment for at
least 15 minutes after a Halon discharge.
Allowing oxygen to enter this
compartment before hot metals or fuels
are cool may cause
reignition or flashback.

Except in the rare case of a coincidental
emergency requiring immediate power to
maneuver your vessel out of danger from
another source, you must give the Halon suffi-
cient time to completely extinguish the fire.

2-4 --- See Part lll for Maintenance Information ---

Therefore, once the Halon is discharged, to
minimize the risk of reignition or flashback,
you should wait a minimum of fifteen minutes
for any heated metal or fuel to cool off before
opening the engine room hatches.

If you hear the EXTINGUISHER DIS-
CHARGED bell, Halon System #1 has dis-
charged. Take these steps immediately:

1) Unless other dangers make maneuvering
power necessary, immediately shut down
the engines if the Halon has not already
done so. The engine STOP switches are on
the flybridge control console instrument
panel (Figure 1A-1).
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There is one ON/STOP switch for each
engine. The standard method for stopping
a Diesel engine is to move its ON/STOP
switch into the STOP position. Your
Bertram also has an emergency engine
shutdown system. If an immediate Diesel
engine shutdown is necessary, and if the
engines do not shut down when you hold
the ON/STOP switch in the STOP posi-
tion, you should use the Emergency Stop
system. This system consists of two Emer-
gency Stop "T" handles on the Fire System
panel (Figure 2-1) on the starboard cockpit
pilaster. To use this system, you pull each
emergency stop "T" handle out as far as it
will go.

NOTE:

If you choose to manually discharge
this system, you should always
attempt to manually discharge

Halon System #1 first.

Inspecting and Restarting Boat Systems

2) Shut down all electrical power except for
the bilge pumps, navigation lights (if after
dark), and the emergency radio.

3) Extinguish all open flames, including gal-
ley stoves, smoking materials, etc.

4) Do not open the engine room hatches for at
least 15 minutes. Then carefully check to
be sure that the fire is totally out. Verify by
feeling around the hatches and bulkheads to
ensure these surfaces are cool before open-
ing the hatches. If you have reason to
believe the fire is not out, discharge Halon
System #2.

5) Stand by with portable fire extinguishers in
case the fire spreads past the engine room
bulkheads.

AWAHNING

Halon 1301 Iitself is safe to breath, but,
after it has burned, its combustion
products are TOXIC. Do not breath the
fumes, the smoke from the fire, or the
engine exhaust.

After determining the fire is out:

1) Use the FIRE SYSTEM MONITOR
OVERRIDE switch to allow switching ON
the blowers and generator;

2) Ventilate the engine room to remove any
burned Halon, which is TOXIC

3) Have the proper type of United States Coast
Guard-approved hand-held fire extin-
guishers ready when you cautiously open
the engine room hatches;

©1990
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4) Carefully examine the engine room for
damage and determine the cause of the fire.

5) Make the necessary emergency repairs.

6) Reset the fault resets on the ac generator
control panels (mounted on the generators);

7) Restart your ac generator;

8) Restart your engines.

NOTE:
The engines and the ac generators may
be hard to start due to residual Halon in
the engine room.

8) Turn ON only those electrical circuits
necessary to safely maneuver your vessel.
9) Return to port.

10) Have the Halon fixed fire extinguisher sys-
tem(s) and any hand held fire extinguishers
that were used checked and serviced as
soon as possible.

2-5



Section 2: Fire Alarms and Fire Safety

Using Portable Fire Extinguishers

ACAUTION

Before you operate your vessel, you should
review the operating instructions in the
hand-held fire extinguisher operator’s
manual included in your vessel's
documentation.

ACAUTION

Do not use water-based extinguishing
agents on electrical fires. There is danger
of electric shock to the fire fighter and the
possibility of short circuiting the electrical

circuits and causing more fires.

For fires other than engine room fires,
Bertram supplies five Halon portable (hand
held) fire extinguishers, USCG approved Type
BC1. These are mounted:

* on the flybridge, in a cabinet on the port side
of the wet bar;

« starboard on the stairwell of the engine room
entrance;

Classes of Fires

To help you select the correct fire fighting
tool, fires are divided into three classes:

Class "A" Fires

Class "A" fires are fueled by paper, wood,
fabric, rubber, and some plastics. Water is the
best means of extinguishing a Class "A" fire. It
is important to use it as soon as possible.
Drench the fire, open the material to expose all
burning embers and redrench, or throw the
smoldering material overboard.

Class "B" Fires.
Class "B" fires are fueled by flammable
liquids such as gasoline, oils, paint, and cook-

2-6 --- See Part il for Maintenance Information ---

* in the engine room:;
* in a cabinet near the galley, outboard of the
desk;
e in the wardrobe closet of the master
stateroom.
There is a label (Figure 2-2) on the surface
of the cabinet, locker or recess in which each
portable extinguisher is located.

NOTE:

If you hold down the trigger on a
hand-held fire extinguisher, it will be
empty in 8 to 20 seconds, and some

fires can reignite. Use only the amount
of chemical necessary to suppress
the fire -- don’t waste the resource
you may need soon.

For more information on the operation, use,
inspection and care of the hand-held fire extin-
guishers installed on your vessel, see the
operator’s manual provided by the manufac-
turer. It is included with your vessel’s
documentation.

FIRE

EXTINGUISHER
INSIDE

Figure 2-2: Portable Fire Extinguisher Location
Label
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ing fats (galley grease). Carbon dioxide, dry
chemical, and Halon fire extinguishers are
suitable against Class "B" fires. Aim the extin-
guishing spray at the base of the fire, not at the
smoke, working in a horizontal sweeping mo-
tion from the front to the back of the fire.
Galley grease fires may be fought with dry
chemical extinguishers, by smothering the fire
(covering with a pot lid), or with baking soda.
You should neverfight galley grease
fires with water, which splatters hot grease,
possibly spreading the fire and causing injuries.

Salon Smoke Alarm

Class "C" Fires

Class "C" fires are caused by energized
electrical equipment. Carbon dioxide, dry
chemical, and Halon fire extinguishers will ex-
tinguish Class "C" fires.

You should never fight Class "C"
fires with water because water could cause
short circuits and more fires or could endanger
your life by electrocution.

The salon smoke alarm is located on the
overhead (ceiling) of the salon near the cockpit
door.

If the salon smoke alarm sounds, unless the
smoke is from the galley and the fire is easily
extinguished, you should follow the procedures

Fire Fighting Plan

you have developed according to the discussion
at the end of this section under Fire Fighting
Plan. If necessary, you should follow the
Emergency Evacuation Plan you have
developed according to the material discussed
in Part Il, Section 3.

After an active fire prevention program is
the most important precaution you can take.

The next step is to develop a well thought
out and well rehearsed vessel fire fighting plan.
This helps organize the fire fighting efforts of
vessel operator, crew members and guests.

Organization is vital -- studies of fires at sea
show that quick reaction time is critical in
putting out a shipboard fire.

Therefore, the vessel operator, crew mem-
bers and other designated persons on board
should know:

« the location of controls and the operation of

both fixed Halon fire extinguishing systems;

» the location of the switches to shut down the:
a) engines;
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b) ac generators;

¢) 12Vdc and 32Vdc power supplies;

d) forced air ventilation blower system;

« the location and operation of every hand-held
portable fire extinguisher on board,;

 what type of fire extinguisher to use in fight-
ing different types of fires.

We suggest you assign specific duties and
have at least one "dry run" fire-fighting practice
session each time you go to sea. This helps
prevent panic in case there is an actual fire, and
builds your confidence that operator, crew and
guests understand what to do.

In dry runs, you should not discharge the
fire extinguishers.

--- See Part lii for Maintenance Information --- 2-7
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This space reserved for operator notes.
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Section 3

Safety Precautions and Emergency Procedures

Carbon Monoxide Gas

AWARNING

Gasoline and Diesel internal
combustion engines use petrofuels and
emit carbon monoxide gas.

This gas is colorless, tasteless,
odorless, and lethal if breathed in
sufficlent quantities.

Gasoline and Diesel internal combustion
engines use petroleum-based fuels. These en-
gines emit carbon monoxide (CO) gas, which
is colorless, tasteless, odorless, and lethal if
breathed in sufficient quantities.

You should always observe certain precau-
tions to be sure of safe and pleasant power
boating. These precautions are essential to the
continued good health of you, your crew, and
your passengers.

Be sure you open sufficient windows,
hatches, and vents to maintain adequate ven-
tilation, even with the air conditioner operating.
Be especially careful when operating auxiliary
equipment such as the ac generator.

When you are tied up to a dock, or are
rafting with other vessels, or are immediately
alongside other vessels, a lethal concentration
of carbon monoxide may be drawn into your
ventilation system from engine or generator
exhaust fumes of nearby vessels.

Remember that carbon monoxide poison-
ing is one of boating’s most treacherous
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hazards. Carbon monoxide poisoning first at-
tacks the brain’s judgment center; early
symptoms (headache and nausea) are easily
confused with seasickness.

Carbon monoxide is lethal, and its ef-
fects are cumulative. As carbon monoxide
builds up in your body, your blood can carry
less and less oxygen. This can take place over
a long period of time and at relatively low
concentrations.

Carbon monoxide gas is colorless,
odorless and tasteless.

Don’t take chances with your life and
health. Learn these symptoms of carbon
monoxide poisoning:

1) throbbing in the temples;

2) dizziness;

3) ringing in the ears;

4) watering and itching eyes;

5) headache;

6) nausea;

7) cherry pink or red skin color.

If you even think you smell excessive ex-
haust odor, or if you think you or anyone on
your vessel might possibly have one or more of
these symptoms of carbon monoxide poison-
ing, you should immediately:

a) move everyone out on deck into fresh air;

b) open all hatches, windows, and vents;

c¢) shut down the engines and the ac generators
until you have located the source of the
carbon monoxide.

--- See Part il for Maintenance information --- 3-1
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If the carbon monoxide comes from your
vessel, make all the necessary corrections and
repairs before getting underway again.

When Underway

Once again, be very aware that you can get
Carbon monoxide poisoning from the exhaust
fumes of vessels nearby.

AWAHNING

When underway, to reduce the
chances of someone falling overboard,
do not let anyone: 1) move to or from
the foredeck along the outside of the
cabin; 2) leave the transom door open;
3) move about topside without the
proper nonslip "boater" footwear.

Prudent Speeds

Certain aspects of being on any moving
vessel can be dangerous. However, you can
reduce these dangers if you exercise caution.

For instance, moving forward on deck or
moving about the foredeck when your vessel is
underway should always be done cautiously,
and the transom door should be kept shut when
underway.

Your Bertram’s deep "V" hull cushions
pounding by slicing through the waves rather
than slapping against them. However, even a
Bertram will eventually encounter extreme
conditions that a sensible seaman must not

Navigation Lights

ignore. You should reduce speed as required by
adverse sea conditions in the interest of your
comfort. This also reduces needless strain on
the engines and vessel structure.

Your Bertram is delivered to you with ap-
proved navigation/running lights installed.
From both the safety and legal aspects, your
navigation or anchor lights must be illuminated
between dusk and dawn, unless you are dock-
side or at anchor in a marked anchorage.

All vessels may use the International
Regulations for Preventing Collisions at Sea,
1972 (72 COLREGS) as the controlling docu-
ment when in international waters and in U.S.
navigable waters where the Inland Navigation-
al Rules apply. However, you must refer to the
Great Lakes and Western Rivers Rules when in
U.S. navigable waters where these rules apply.

To comply with USCG and international
regulations, you must use the correct bulbs in
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your navigation lights. A table in Part I, Section
3 lists the correct replacement bulb part num-
bers for your navigation lights.

NOTE:

It is the legal responsibility of the vessel’s
owner: a) to be sure that if the vessel
superstructure is modified (i.e., you add a
fishing tower, radar or other electronic
equipment), the required visibility for each
navigation light is not obstructed; b) to be
sure the vessel complies with any future -
changes to the existing 72 COLREGS.

NOTE:
Keep the transom door closed
while underway at night to avoid
obscuring the stern light.
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Sound Signals

The length of this vessel falls within the
Coast Guard category that requires it to carry
both a bell and a whistle or a horn. Bertram has
equipped this vessel with a suitable (un-
mounted) bell that satisfies the Federal Re-
quirement of a bell for use in fog, and a dual

Personal Flotation Devices

horn suitable for the sound signals required by
the Rules of the Road, under Fog and Other
Signaling. The horn push button switch is on
the bottom edge of the flybridge control con-
sole instrument panel at the far starboard side
of the row of switches.

By federal regulation and the laws in most
states, this, or any other vessel, powered or not,
is required to have one U.S. Coast Guard ap-
proved Personal Flotation Device (PFD) of
suitable size and ready availability for each
adult and each child on board (this device is
commonly referred to as a life preserver or life
jacket). If the vessel is not used commercially,
PFDs may be Type I, I, or III. If the vessel is
used commercially and carries 6 or fewer pas-
sengers for hire (charter boat operation), the
PFDs must be Type L.

NOTE:

To satisfy U.S. Coast Guard regulations,
you must unwrap your Personal Flotation
Devices. The U.S. Coast Guard does not

consider as "readily available" any PFDs
found left in their original plastic wrappers,
since persons under stress may be unable

to get them out quickly.

For this vessel, Bertram furnishes 4 adult
size Type I buoyant vests. This type of Personal
Flotation Device (PFD) is capable of turning its
wearer to a vertical or slightly backward posi-
tion in the water.

The Bertram supplied vests are high
visibility orange, comply with all U.S. Coast
Guard requirements for a Type I device, and
carry the U.S. Coast Guard’s approval label.

Type I PFDs come in four sizes: adult (90
pounds and heavier); child medium (50 to 90
pounds); child small (30 to 50 pounds); and
infant (less than 30 pounds).

NOTE:
Bertram furnishes only adult sized PFDs.
The U.S. Coast Guard requires that every
one on board have the correct size PFD.
If you plan to carry passengers who
require smaller PFDs, you must obtain
them yourself.

Donning PFDs

Don this type of PFD by placing it over the
head with the collar behind the neck. Then
connect the waist strap and adjust to prevent the
PED from riding up.

Everyone should know where the PFDs are
stowed. Each person should practice putting on
a PFD and should know how to properly put
one on, even in the dark (in this case, it helps
to practice donning a PFD while blindfolded).
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If time and conditions permit — for instance
during a swim — all hands should practice water
entry while wearing a PFD, and swimming
while wearing one.

The recommended technique for water
entry while wearing a PFD is to wrap both arms
as tightly as possible around the chest, under
the chin. This protects the face and keeps the
PFD from riding up. Always jump into the
water feet first, with both the feet and knees

--- See Part Il for Maintenance Information --- 3-3
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together and the knees slightly bent. Tuck the
head down into the pocket made by the folded
arms.

As soon as each wearer is in the water, they
should join others for mutual help and warmth.

Storing PFDs

Storage of PFDs is important. If PFDs are
put away wet or stored in a damp locker, they
may mildew, which hastens their deterioration.
They should first be thoroughly rinsed off in

Ring Buoy

fresh water, dried, and stored in a cool dry place
out of direct sunlight. They should be kept
away from oil, paint, and greasy substances.

In addition to life jackets (PFDs) mentioned
in the previous paragraphs, federal regulations
require at least one U.S. Coast Guard approved
throwable Type IV (buoyant cushion or life
ring) aboard. This device must be carried where
it is immediately available to those on deck.

Bertram supplies one Coast Guard-ap-
proved 20-inch diameter ring buoy with three

Radios as Emergency Equipment

mounting brackets. Mount this buoy in a
suitable location. Bertram recommends that
you attach about 60 feet of light line to the ring
buoy.

You may add to the one on-board "throw-
able" or replace the ring buoy with any other
approved Type IV device if you choose.

Bertram recommends that you install a
quality marine radio on your vessel for use in
obtaining help in the event of an onboard emer-

Visual Distress Signals

gency. Reliable radio communications can
measurably add to the safety of your vessel and
to the comfort of your crew and passengers.

A Federal regulation requires your Bertram
to carry U.S. Coast Guard approved visual day
and night distress signals.

NOTE:
You must always carry visual distress
signals on board when you are operating
in U.S. waters and on the high seas.

If you choose to carry pyrotechnic signal-
ing devices, it is your responsibility to ensure
that they have not exceeded their expiration
date (42 months from date of manufacture).
This expiration date is on the approval label.
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Bertram does not supply such equipment.
You should study the latest issue of the Coast
Guard pamphlet Visual Distress Signals for
Recreational Boats. You can obtain a copy
from the U.S. Coast Guard.

AWAHNING

Do not use automotive road flares as
your required night signals. The "slag"
from road flares can cause serious
injury and start fires.
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Engine Control Stations

A second engine control station is installed
on the bridge deck, and an additional engine
control station may be installed in the cockpit.

ACAUTION

The engine control station has little or no
forward visibility. Use the engine control
station only when:

1) a lookout is on the flybridge;

2) the vessel is in safe, open waters or is
operating at low speed;

3) you restrict operations to limited
maneuvering such as when boating a large
fish or backing into a docking area.

The engine control station is -- as its name
implies -- a station for engine control only.

Preparing for Heavy Weather

It is not intended for use in navigating your

vessel.

Although it does have helm, throttle and
transmission controls, it has no engine perfor-
mance gauges except the tachometer, and it has
only an audible alarm without alarm monitors.

You should use the engine control station
only under these conditions:

1) there is a qualified lookout on duty on the
flybridge. This lookout must be prepared to
take over control of the vessel if necessary;

2) you are operating the vessel in open seas
well clear of obstructions or dangers, or at
very low speeds in other areas;

3) yourestrict operations to limited maneuvers
such as those performed when boating a
large fish or backing the vessel into a dock-
ing area.

ACAUTION

Keep deck hatches dogged and
secured while underway to prevent
lazarette flooding.

One of the compelling reasons you operate
a Bertram may be its long tradition of excep-
tional strength and seaworthiness. Even so,
there is no vessel, regardless of its size and
strength, that is completely immune to the
dangers of heavy weather.

When preparing for heavy weather, or if
you are running ahead of a heavy following sea,
be sure that the cockpit hatches are tightly shut
and dogged to prevent flooding below decks.

Table 3-1 provides a checklist of things you
should do to prepare for rain, fog, high winds,
or rough seas that you will eventually en-
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counter. There are blank lines in case you wish
to add your own items to this list.

Fog or Limited Visibility
Incase of fog or other limited visibility, you

are required by the law (Rules of the Road) to:

1. Slow down.Ifyou are navigating in waters

marked on your charts as falling under the
Inland rules, you must slow to a "Moderate
Speed" to comply with the Inland Rules.
Under the International Rules you must
slow to a "Safe Speed."
Admiralty courts have generally held that a
"safe speed" is the maximum speed at
which a vessel can come to a complete stop
in one-half (1/2) the existing visibility.

2. Post at least one lookout (in addition to
the helmsman) whose sole responsibility is
to watch for vessels and other hazards to
navigation.

--- See Part lll for Maintenance Information --- 3-5



Section 3: Safety Precautions and Emergency Procedures

Table 3-1: Heavy Weather Checkoff Sheet

Check items off as you complete them:

1) Close and secure all hatches, doors, ports, and windows, and in particular,
double check that the cockpit hatches are tightly shut and dogged down.

2)  Use the MAN (manual) bilge pump switch positions to ensure that all bilges are
pumped dry. This should be repeated as often as may be necessary, since "free”
water sloshing in your bilges degrades your vessel's performance.

3) Secure all loose gear. Stow all the smaller items and securely lash down all the
larger ones.

4) Break out the Personal Flotation Devices (PFDs) (life jackets) and have
everyone don and properly adjust one before the weather turns this chore into
a real problem.

5)  Get the best fix possible on your current position and track and update the plot
on your chart.

6) Break out and keep handy whatever emergency gear you feel may be needed,
such as flashlights, the first aid kit, a sea anchor, distress flares, etc.

7)  Plot course changes to the nearest protected harbor or sheltered waters in case
the storm worsens.

8)  Stay current with local marine weather reports. If possible, have one person
assigned to monitor the marine weather channsel(s).

9) Any time there is reduced visibility, post at least one lookout whose sole
responsibility it is to watch for other vessels or possible dangers.

10) Ifat all possible, keep all hands busy rather than sitting and worrying. Keep your
crew and passengers informed:

a) what you are doing;

b) what you want each of them to do or not to do.
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Fishing Tower — Heavy Weather Warming

AWARNING

No one should occupy the
fishing tower under adverse
sea or wind conditions.

The height and weight of a fishing tower
(also called a tuna or marlin tower), and the

The Beaufort Scale Of Wind Force

weight of any occupant(s), significantly raise
your vessel’s center of gravity. This may result
in excessive heeling and slower recovery to an
upright condition and may make it difficuit to
leave the tower if sea conditions worsen.

Therefore, under adverse sea or weather
conditions, do not allow anyone to occupy this
tower.

To more accurately and quickly transmit
wind and wave information, the British Royal
Meteorological Office developed a table (with
comparison photographs) of each of wind for-
ces called the Beaufort scale (Table 3-2).

Some of these photographs can be seen in
Chapman’s basic textbook for boaters: Piloting
-- Seamanship and Small Boat Handling, avail-
able from Motor Boating & Sailing Books
(New York, NY) and some yacht supply stores.

Emergency Evacuation Plan (the Abandon Ship Plan)

You should plan for the possibility of an
uncontrollable fire or other emergency at sea
requiring that all hands leave your vessel. As
an important part of your emergency prepared-
ness plan, you, along with the crew and regular
guests, should develop and practice an emer-
gency evacuation plan (Abandon Ship Drill).
As a minimum, this plan should cover:

« location of the PFDs (life vests) and how to
don them;

¢ location and operation of any other emergen-
cy flotation equipment such as life ring, life
raft, dinghy, etc.;

Draft

« speedy operation of the forward hatch;
» when and how to quickly summon help by:
a) using the hailing/emergency channel for
the onboard VHF (in inland or coastal
waters) or the single side band radio
(past the continental limits);
b) using flares or daylight visual distress
signals;
¢) using the orange and black distress flag;
d) using the Emergency Position Indicat-
ing Radio Beacon (EPIRB).

To avoid going aground or damaging your
underwater gear in shallow waters, it is ab-
solutely vital you know your vessel’s draft.
Draft is the distance from the surface of the
water to the lowest external part of the boat. Be
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aware that any vessel’s draft varies depending
on her load.

You should determine draft fully equipped
and at or near the maximum load you expect to
be carrying. Any vessel will draw slightly less

--- See Part |l for Maintenance Information --- 3-7



Section 3: Safety Precautions and Emergency Procedures

Table 3-2: The Beaufort Scale of Wind Force
Beaufort Wind Sea Conditions Wave Wave
Scale Description Speed Height
(Knots) (Feet)
0 Calm Glass smooth 0-1 0
1 Light air Ripples without crests 1-3 0.25
2 Light breeze Small wavelets, 4-6 0.50
crests do not break
3 Gentle breeze Large wavelets, occasional 7-10 2.0
white foam crests
4 Moderate breeze Small waves, growing, 11-16 4.0
frequent foam crests
5 Fresh breeze Moderate waves, white foam 17 - 21 6.0
crests and spray
6 Strong breeze Large waves, white foam 22 -27 10.0
crests and more spray
7 Near gale Very large waves, foam 28 - 33 14.0
streaks blown, spindrift
8 Gale High, long waves, blown 34 - 40 18.0
foam and spindrift
9 Strong gale Higher waves, much foam, 41 - 47 23.0
crests start to topple
10 Storm Very high waves, 48 - 55 29.0
white tumbling seas,
reduced visibility
11 Violent storm . Exceptionally high waves, 56 - 63 37.0
white sea, wave crests
blown to froth,
visibility further reduced
12 Hurricane Air filled with foam & spray, 64 & up 45.0
white sea, aimost no visibility
3-8 --- See Part lil for Maintenance Information --- ©1990
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in saltwater than when equally loaded in fresh

water. To determine draft:

1) measure the freeboard (hull height above
the water) from the covering board top to
the waterline at the transom’s center.

2) subtract this measurement from the dimen-
sion given for the distance between the
covering board top (at the transom’s center)

Height

to the bottom of the propeller; see the dock-
ing plan supplied with this manual to find
your vessel’s maximum draft at the tran-
som.

3) record this dimension where it will be readi-
ly available. An excellent place is on your
compass deviation card.

In addition to knowing your vessel’s draft,
it is also vital you know her height, including
any optional equipment such as fishing towers
or antennae for your electronic equipment.
Take this measurement when she has the

lightest possible load of fuel, passengers, and
equipment.

This measurement should also be recorded
where it will be readily available, as on your
compass deviation card.

Running Aground

ACAUTlON

If aground, do not attempt to drive this
vessel off. Trying to refloat this vessel
under its own power could result in
damage to the propellers, propeiler shafts,
struts, and the clutch/transmission system.

ACAUTION

Do not run engines while aground; sand,
dint, and other foreign matter could be
drawn into the cooling system and damage

your engines.

If you run aground, take these steps to
protect your vessel and to minimize the
damage:

1. Resist the natural impulse to "throw" the
transmission into reverse and, instead, puli
both throttles back to idle.

2. Shift both transmissions into neutral.

3. Stop both engines and follow the instruc-
tions below.

Refloating Your Vessel

Most vessels run aground at the bow. Un-
less your vessel has received hull damage that
requires repair before refloating, the most im-
portant things are:
 to avoid damaging your propulsion system,

holing your vessel, or allowing it to be driven
farther ashore;
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e to prevent possible vessel damage from
pounding or broaching.

Pounding

Pounding occurs when successive waves
raise a grounded vessel’s hull and drop it
repeatedly against the sea bed. Bottom damage
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Section 3: Safety Precautions and Emergency Procedures

from pounding can range from cracked
fiberglass to open holes in the hull. As each
wave strikes the vessel, continuing wave action
tends to drive the vessel harder aground.

Broaching

Broaching is the most serious problem a
grounded vessel may face. It occurs when the
vessel is thrown or turned broadside to the
shore or the shoal by wave action.

Broaching is dangerous for two reasons.
First, broaching continually drives a grounded
vessel harder aground. Second, currents are set
up around a grounded vessel’s bow and stern.
These currents tend to scour sand away from
the vessel’s hull fore and aft, and pile it up
amidships and to leeward of the vessel. This
action eventually leaves the hull supported only
amidships, and can break the vessel’s back.

Staying Afloat

1) Determine the location and extent of
any hull damage. Bertram hulls are among the
strongest made, but running any vessel onto a
sharp coral reef or pointed rock can damage it.

2) Establish or restore your watertight in-
tegrity. If necessary, make a patch using one or
more hull patch kits containing two-part emer-
gency fast-setting epoxy. These kits are readily
available at marine hardware stores. You can
apply the material to almost any hole from
either inside or outside your Bertram as the
situation requires. At least one of these kits
should be a part of your emergency supplies.

Propeller Hazard

Otherwise, cram anything available into the
hole to stop or reduce the influx of water.

3) Call for a tow as soon as time permits.

4) If you can remain afloat, you may wish
to set one or more stern anchors as quickly as
possible to prevent broaching or being driven
farther aground.

S) If a tow is not immediately available,
you may have to wait for the next high tide. A
lead (a weighted hand line marked in feet) can
be very useful to check around a grounded
vessel to determine where the deeper water is.

AWARNING

To reduce the risk of serious injury, do
not enter or leave the water
from your vessel while the
engines are running.

When swimming or working in the water
near your vessel, remember that propellers
have sharp blades that can seriously hurt
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anyone who is pushed against them by a wave

or the current, even if that propeller is not

turning. To reduce the risk of death or serious

injury from your props, shut down both engines

and ensure that both propellers have stopped

turning before allowing anyone to:

* go out on the swim platform;

» enter or leave the water;

» board or disembark from your vessel by
climbing out of or into a dinghy.
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Flotsam (Floating Debris)

If you observe flotsam while at cruising
speed, immediately throttle back to idle speed.
Once at idle, shift into reverse or forward

Damaged Underwater Equipment

depending on the situation and proceed
cautiously until out of the danger area.

ACAUTION

Only under emergency conditions should
you opserate at cruising speed with a
vibration caused by damaged
propeller(s) or running gear.

Get a tow, or, if necessary, proceed with
extreme caution at idle speed.

Should you either run aground and refloat
or strike a piece of flotsam, before you ac-
celerate to cruising speed, proceed at a slow
speed and check that there is no noticeable

Towing

vibration which might indicate damage to your
vessel’s underwater gear. If any vibration is
noticed, proceed to dockside at the reduced
speed. Depending on the damage done, it might
be necessary to shut down one engine.

A significant loss of speed and excessive
vibration can -- and usually does -- result from
damaged propellers, shafts, struts, or
misaligned rudders and engines.

The rudders on your Bertram always should
be kept parallel, neither "toed in" nor "toed
out." You should have propeller shaft align-
ment checked periodically.

AWARNING

Do not secure tow lines to deck cleats,

which are only for mooring. Cleats are

not fastened to your vessel for towing.

Rather, use a long line to form a towing
bridle around her huill.

AWARNING

Take added care if towing or being
towed with dock lines which are quite
often "Nyion." These lines stretch and if
a fitting falls or the line parts, the ends
can shap back with sufficient force to
injure.

Although towing is a common courtesy
among pleasure vessel skippers, it is not recom-
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mended, since it can be dangerous to the oc-

cupants of the towing and towed vessels.

Towing is best left to professional
salvors or those trained to minimize the
risks.

The U.S. Coast Guard Auxiliary’s manual
CG 484 (1977), Auxiliary Towing Guide, states
that most marine accidents occurring during
towing fall into one of three categories:

1) Most recreational boats do not have suitable
deck fittings for towing other vessels, and
many do not have suitable deck fittings to
be towed.

2) Boaters may have limited knowledge and
limited experience in the practice of good
seamanship.

3) Boaters sometimes fail to use good seaman-
ship practices through inexperience or
haste.
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Safety First in Towing

We strongly recommend against towing. If
you choose to tow or be towed by someone
other than a professional towing or salvage
operator, despite the risks involved, please un-
derstand that in all towing operations the
primary objective is to be sure of the safety of

the people on both vessels. Thus your first goal
must always be to save lives and to avoid
inflicting personal injury. Saving property is
only secondary and must never take precedence
over personal safety.
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Section 4

Propulsion System

AWARNING

If you come into contact with
moving machinery, you can
be seriously injured.

Carbon Monoxide Hazard

ACAUTION

Operating engines and generators may
produce high noise levels in the engine/
generator room. To protect your hearing,
obtain and wear hearing protection
equipment that meets recommendations of
the U.S. Occupational Safety & Healith
Administration (OSHA).

AWARMNG

Diesel internal combustion engihes use
petrofuels and emit carbon monoxide
gas. This gas Is colorless, odoriess, and
lethal if breathed in sufficient quantities.

Propulsion System Care

Carbon monoxide poisoning is one of
boating’s most treacherous hazards. Please
read very carefully the information in Part I,
Section 3 under Carbon Monoxide Gas.

ACAUTION

1) check engine oil level, transmission oil
level, coolant level, and air cleaner
indicators before you start the engines;
2) monitor the propulsion system
performance gauges, especially for the first
several minutes after engine startup.

Your propulsion system is manufactured
from high quality materials in a design of
proven ruggedness. Nonetheless, your
system’s performance and life expectancy
depend very much on the care you give it.

To maintain its rugged reliability and en-
sure long life for all the components, your
system demands your careful attention, gentle
treatment and a consistent program of preven-
tive maintenance.
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Part Il of this manual contains information
on maintaining your vessel; Part lll, Section
1 covers Periodic Maintenance. You
should also follow the instructions in the engine
and transmission operator’s manuals provided
by the manufacturers for:

« selection of fuel and lubricants;
 monitoring performance instruments;
» scheduled preventive maintenance.

You can find these manuals in the sup-
plementary information delivered with your
Bertram.

Engine Room Engine Performance Gauges (one set per engine)

A performance gauge panel for each engine
is located in the engine room. These panels are
outbard and aft of each engine, but can be read
from the engine room walkway. For informa-

Fuel System

tion on the use of information from these
gauges, see the MTU engine Operator’s
Manual included with your vessel’s documen-
tation.

The fuel system is discussed in Part /i,
Section 5.

Engine Air System

To keep dust and grit out of your Diesel
engines, they are equipped with air cleaners
located aft of the engines over the generator
cabinets.

Engine Lubrication System

For information on the maintenance re-
quirements of your engine air filtering systems,
see the MTU engine Operator’s Manual in-
cluded with your vessel’s documentation.

As with any internal combustion engine,
proper lubrication is critical to engine life and
performance. For information on the require-

Engine Cooling

ments of your engine lubricating systems, see
the MTU engine Operator’s Manual included
with your vessel’s documentation.

Your engines are fresh water cooled. This
means a closed and pressurized mixture of fresh
water and a suitable antifreeze/corrosion in-
hibitor provides cooling for the engine blocks,

cylinder heads, exhaust manifolds and tur-
bochargers. This coolant mixture is in tumn
cooled by passing it through the seawater-
cooled heat exchanger.

Fresh Water and Antifreeze Mixiure

Your engine coolant provides the medium
for heat transfer to control engine internal
temperature during operation. In an engine with
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proper coolant flow, combustion heat moves
through the cylinder walls and the cylinder
head into the coolant. Without adequate
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coolant, normal heat transfer cannot occur and
engine temperature will rise rapidly.

The coolant solution in your engines must
provide the following functions:
¢ adequate heat transfer;
e corrosion inhibition;
e protection against the formation of sludge or

scale in the system,;

Seawater Inlet System

» compatibility with system hoses and seals;

e adequate freeze protection during cold-
weather operation, and boil-over protection
during hot weather.

For more information on the requirements
of your engine cooling systems, see the MTU
engine Operator’s Manual included with your
vessel’s documentation.

The seawater cooling system for the en-

gines consists of;
* seawater piping system
 seawater side of the heat exchangers.

There is a seawater heat exchanger system
mounted on each engine.

Cooling seawater is taken in from the
seawater system and pumped into the seawater
side of the heat exchangers. As it travels
through the heat exchangers, heat is transferred
from the engine coolant mixture (which is on
the fresh water side of the heat exchangers) to
the seawater.

Then the seawater is piped to the engine
exhaust riser mixing sections, called "mixing

Wet Exhaust System

elbows"). To keep the seawater from getting
back into the exhaust manifold, the cooling
seawater is injected into the exhaust flow at a
point several inches beyond the highest point
of the riser.

The seawater is mixed with the exhaust
gases and cools them, and the mixture is ex-
pelled overboard after passing through the ex-
haust silencers (mufflers).

NOTE:

To avoid engine (or ac generator)
overheating, it is very important that the
seacocks be completely open and that you
keep the seawater strainers clean.

Exhaust systems are called "wet" exhaust
systems when the entire system or any portion
of it is cooled by water. Your Bertram has a wet
exhaust system.

Exhaust gases go from the exhaust
manifold to an exhaust riser. This area is dry
(not cooled by seawater) and will get very hot.
You should treat it with great respect.

Special heat-resistant insulation covers
your exhaust risers to protect anyone working
near them and to reduce the chance of an engine
room fire caused by contact between the risers
and an inflammable material. These covers
should be inspected and repaired if necessary
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according to the information in Part lll, Sec-
tion 3. |

Cooling seawater is injected into and mixed
with the exhaust gases just below each exhaust
riser. This seawater cools the remainder of the
exhaust system.

ACAUTION

Be careful when working near the exhaust
risers. They are not cooled by seawater;
when the engines are operating, they get

very hot and can burn you.
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Marine Gears

Specifications, operating information and
maintenance procedures for your marine gears
can be found in the transmission

Shaft Logs and Stuffing Boxes

'manufacturer’s Operator’s Manual included
with your vessel’s documentation.

See Part lll: Maintenance.

Propeller Shafts

Technical data on the propeller shafts can
be found in Part I, Section 3.

Propellers

For information on propeller shaft align-
ment, see Part lll: Maintenance.

Propeller Installation

To provide maximum shaft and propeller
life, the propeller must be properly fitted to the

shaft. If you replace the propeller or the shaft,
follow the guidelines in Part lll, Section 4.

Changing Propeller Size or Style

Bertram’s Engineers calculated a specific
combination of propeller diameter and pitch to
give your vessel maximum efficiency. Calcula-
tions were based on engine power (at rated
rpm), hull design and vessel weight, and were
followed by extensive testing.

Your vessel is delivered with two sets of
propellers. Both sets were tuned to your vessel
at the factory.

Changes in size or pitch could reduce en-
gine performance, or could reduce propulsion
system life by placing undue stress on running
gear components.

If you replace your propeller, it is vital to
use the original propeller size, diameter, and
pitch as specified in Part I, Section 3.

In the future, if there is a significant change
in your vessel’s primary use, or if you make a
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modification such as adding a fishing tower,
you may wish to consider changing propellers.
If you feel a different size or style of propeller
could improve your vessel’s performance,
please send Bertram’s Service Department a
complete written report on your boat’s
modifications and past performance.

Your data should include measured speeds
at six evenly-spaced engine rpm, including
wide open throttle. You should record these
figures using an accurate hand-held speed
recording device.

When the Bertram Service Department
receives your report, the staff will consult with
Bertram’s design and test engineers to see if a
change in propellers might be worthwhile.
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Section 5

Fuel System

Your fuel system consists of:
o fuel fill ports
« fuel lines;
= interconnected fuel tanks;
« fuel valves;

System Operation

o fuel filter/water separator units;
* fuel coolers.

See Part IV for engineering drawings of the
fuel system.

The interconnected fuel tanks feed a fuel
supply manifold between the midship and aft
fuel tanks. The engines draw fuel from the
supply manifold through fuel filter/water
separator units.

System Components

Diesel engines do not burn all the fuel
provided by the fuel system. Unused fuel is
used to cool the Diesel injectors, after which it
passes through fuel oil coolers and returns to
the tanks through return lines.

ACAUTION

Never use galvanized steel fittings
in any Diesel fuel system.
Diesel oil reacts chemically with the zinc
coating to form a powder that clogs filters

and damages engines.

Fuel Fill Ports

NOTE:

The first time you fill the fuel system,
check carefully to be sure the fuel level
rises enough to sound the fuel vent tank
alarm when full. If not, do not start
engines, and immediately notify the dealer
and the Bertram Service Department.
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Your Bertram has a pair of fuel fill ports,
one on each side of the vessel. Each port is a
flush-mounted deckplate with a captive, screw-
on cover. They are just aft of the salon super-
structure.
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Fuel Tanks and Shutoff Valves

Each fuel tank has a manual shutoff valve
located in the fuel lines that interconnect the

tanks.There are also shutoff valves in the supp- -

ly manifold line that connects the midship and
aft tanks.

NOTE:

The manual shutoff valves on the forward
end of the aft tank and on the forward end
of the midships tank should be FULLY
OPEN when you are filling the fuel system.
They should be leftin HALF OPEN
position under normal operation.

Forward Fuel Tank

The forward tank, made of reinforced
molded fiberglass with fire retardant resin is
located below the master stateroom sole. The
manual shutoff valve is at the bottom of the
tank.

Mid Tank

The mid tank, made of reinforced molded
fiberglass with fire retardant resin is located
beneath the engines. The manual shutoff valve
to the forward tank is located at the bottom of
the forward end of the tank. The manual shutoff
valves to the aft tank are located at the bottom
of the aft end of the tank.

Aft Fuel Tank

The aft tank, made of reinforced molded
fiberglass with fire retardant resin, is beneath
the cockpit. The manual shutoff valve is located
at the bottom of the forward end of the tank. A
small cockpit hatch provides access to the fuel
supply fittings. The tank fill and vent plate
assembly are inspected from the engine room
and on the port pilaster.

Fuel Filters

The fuel travels from the tanks to combina-
tion fuel filter/water separators located aft of
each engine, Filter service valves are located on
the fuel line at each filter bank so you can
service the units without fuel draining or leak-
ing into your bilge.

NOTE:

If Diesel fuel does get into your bilge, it is a
violation of U.S. law to pump it overboard
in U. S. territorial waters. Other countries

may have similar regulations.

Each separator assembly has a drain plug at
the bottom to allow removal of collected water.
You should visually inspect these separators
regularly, depending on climatic conditions,
and remove the water when required.

Part I, Section 3 lists the make and part
numbers for main engine and generator filters.
This information is also in the manufacturers’
manuals.

Fuel Coolers

Unburned fuel is used to cool the injectors
in the engines. This unburned fuel then passes
through seawater-cooled heat exchangers, and
then is returned to the tanks. The heat ex-
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changer cooling seawater is taken from the
seawater system.
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Fuel System Priming

If you have drained the fuel system or al-
lowed it to run dry, you must bleed air from the

system before you can run the main engines or
the generators.

Main Engine Priming

Bertram has installed one port and one star-
board quick-disconnect lines, aft of the en-
gines, for the purpose of priming your engines,
(drawing 10102-12 PartIV, Section 3). As part
of your onboard gear, you will find a hose used
to connect the priming pump to the engine.To
prime either main engine, you must physically
connect the hose to the fitting aft of the engine
and the fitting at the Racor fuel filter in-line to
the engine your priming. Once this hose is
connected, open the valve . To prime either
main engine, you must also bleed the air from
the system:

1) Loosen the fuel line connection at the en-
gine side of the Racor fuel filter.

2) Use gravity to fill the filter from the tanks.

3) When fuel comes out of the loosened con-
nection, tighten it.

4) Crank the engine to fill the engine-mounted
fuel filter. The engine should start.

NOTE:
Limit eranking to seven seconds; wait two
minutes before cranking again.

Generator Priming

Bertram has installed one port and one star-
board quick-disconnect lines, aft of the engines
and aft of the engine priming connections, for
the purpose of priming your generators. As part
of your onboard gear, you will find a hose used
to connect the priming pump to the generator.
The generator has a manual fuel pump with a

Fuel and Fuel Additives

priming lever extending from the bottom. You
can manually prime the generators, but you
must bleed air from the system for the priming
process to work. To prime a generator, follow
the instructions provided in the generator
operator’s manual.

&WARNING

Never add commercially marketed
Diesohol or gasohol to Diesel fuel.
Mixing these blends with Diesel fuel
creates both an explosion hazard
and a fire hazard.
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ACAUTION

Only use the types of clean, high-quality
Diesel fuel oil specified in your engine
manual. Diesel fuel must be clean and free
from contamination. You must regularly
inspect fuel tanks and stored fuel for dirt,
water, bacteria and water-emulsion sludge.

You should use only the types of clean,
high-quality Diesel fuel oil specified in your

--- See Part Hll for Maintenance information --- 5-3



Section 5: Fuel System

engine manual. Fuel must be clean and free
from contamination.

You must regularly inspect fuel tanks and
stored fuel for dirt, water, bacteria and water-
emulsion sludge.

Y ou may choose to use very small amounts
of fuel additives to prevent fuel line freeze-up
in winter months. Refer to your engine
manufacturers’ operator’s manual for informa-
tion on the specific grades of fuel and fuel
additives suitable for use in your engines.

Spoiled Diesel Fuel

Diesel fuel kept in your vessel’s tanks for
long periods deteriorates. Spoiled Diesel fuel
can damage your engines.

Bertram and Diesel engine manufacturers
recommend that, when possible, you refill your

Fuel Gallonhage

fuel tanks at the end of each day’s running to
prevent condensation from contaminating the
fuel.

The fuel tanks fit athwartships inside your
Bertram’s hull. The shapes of these fuel tanks
follow your hull’s deep V interior shape. To
make the best use of the space available, the
tanks are necessarily larger at the top than they
are at the bottom.

The result of this design is that there is space
for more fuel in the top half of the tanks than
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there is in the lower half. The fuel gauge can
only show the approximate amount of fuel
remaining in the tanks, not the exact quantity.

Keep this in mind to avoid running too low
on fuel and to reduce the chance of running out
of fuel at sea.
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Section 6

Fresh Water System

ACAUTION

To avoid damage to your vessel,
do not use lye-based clog dissolvers on the
fresh water, toilet, or
bilge pump systems.

Your Bertram’s fresh water system func-
tions almost the same as shoreside plumbing.

Fresh Water Maker

The system’s primary components are:
1) a fresh water maker;
2) fresh water tanks;
3) a low noise, high-output water pump;
4) a pressure sensing device and gauge;
5) lines and valves;
6) water-using appliances.
There are two sources of fresh water: the
water maker, and dockside supply.

Your Bertram has a fresh water maker in
the lazarette beneath the cockpit sole. This unit
produces fresh water from seawater through
reverse osmosis. The unit includes an oil/water
separator and an ultraviolet (UV) sterilizer.

The water maker is powered through the
FRESH WATER MAKER circuit breaker on
Panel D of the Engine Room 120/240Vac Dis-
tribution Panel (Figure 11A- 2).

Dockside Water Supply

The control system for the water maker is
located at the unit or remote control from the
flybridge portside instrument panel.

Specifications, operating information and
maintenance procedures for your water maker
can be found in the manufacturer’s Operator’s
Manual included with your vessel’s documen-
tation.

ACAUTION

When leaving your vessel unattended,
you should disconnect the dockside
fresh water hose.

There are two dockside quick-disconnect
fresh water hose connections, one on each side
of the cockpit. They are behind hinged doors
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on the pilasters, with the shoreside electrical,
cable television and telephone connections.
This convenience feature allows you to use
available fresh water at dockside. A pressure
regulator in the supply line reduces the normal
city water pressure to within the limits of the
onboard system. '
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NOTE:
You cannot use this system to fill the water
tank. Instead, you must use the water tank
deck fill plate.

Fresh Water Tanks

Your Bertram has two interconnected stain-
less steel fresh water tanks amidships in the
lazarette, aft of the aft fuel tank. The tanks are
filled by the fresh water maker, or they can be
filled from the dockside fresh water source
through the deck fill plate. The plate is located
on the gunwale.

The water tank level gauge sender is inside
the tank; the gauge is on the flybridge overhead
panel. The gauge is powered through the

Water Pump

FUEL/WATER LEVEL circuit breaker on the
Flybridge 24Vdc Distribution Panel (Figure
10B-3).

NOTE:

If you fill the water tank from a source
other than the water maker, you must use
the deck fill system. You cannot fill the
water tank using the dockside water
supply quick-connects on the cockpit
pilasters.

ACAUTION

When the tanks are empty, you must turn
OFF the fresh water pump circuit breaker.

For day-to-day operation, your vessel’s
fresh water pump is automatic. The pump is
located forward of the port engine on the out-
board side. It is powered through the FRESH
WATER PUMP circuit breaker on Panel B of

the Engine Room 120/240Vac Distribution
Panel (Figure 11A-2).

The pump normally needs no priming, ex-
cept before its initial use or if the fresh water
tanks are pumped dry.

Specifications, operating information and
maintenance procedures for your water pump
can be found in the manufacturer’s Operator’s
Manual included with your vessel’s documen-
tation.

Priming the Water Pump

To prime your water pump:
1) be sure the tanks are at least partially full,
2) open the faucets;

Expansion (Captive Air) Tank

3) run the water until the air is out of the system
and the faucets stop spitting;
4) close the faucets;

The expansion tank holds a limited amount
of fresh water under pressure. It is in the fresh
water system primarily to extend the life of
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your fresh water pump by minimizing pump
“short cycling.” The tank also allows a limited
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use of the fresh water system if the fresh water
system is not switched ON.

The expansion tank is on the port side of the
engine room, outboard of the port main engine,
near the water heater.

Walter Heaters

Specifications, operating information and
maintenance procedures for your expansion
tank can be found in the manufacturer’s
Operator’s Manual included with your vessel’s
documentation.

ACAUTION

Turn ac power OFF before removing
heater access panels. Do not remove
thermostat protective covers.

ACAUTION

To avoid burning out the heater element,
do not turn water heater ON if water level is
below the heater element. Open a hot
water tap until water stops spurting to
bleed air from the hot water system, then
turn the water heater ON.

Water Heater Operation

The automatic water heaters are forward in
the engine room, on each side, outboard of the
main engines. The thermostats on these heaters
- are preset by the manufacturer at 140° to 145°F,
which Bertram recommends as maximum. The
water heaters are powered by 240Vac from the
WATER HEATER #1 and WATER
HEATER #2 circuit breakers on Panel B of the

Engine Room 120/240Vac Distribution Panel
(Figure 11A-2).

Specifications, operating information and
maintenance procedures for your water heaters
can be found in the manufacturer’s Operator’s
Manual included with your vessel’s documen-
tation.

Filling the Water Heater

To fill the water heaters for the first time or
after storage or repairs, follow these steps:
1) be sure the 240Vac circuit breakers listed
above are OFF;
2) be sure the water heater outlet valve is open;
3) open the cold water supply valve to the
water heater;

NOTE:
The cold water supply valve MUST be
open whenever the water heater is in use.

4) open a hot water faucet;
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5) fill the water heater until water runs out of
the open faucet;

6) allow all the trapped air in the heater tank
and pipes to escape before closing the
faucet;

7) set the 240Vac circuit breakers ON.
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Sinks and Showers

The galley sink, bar sinks, lavatory sinks
and showers get cold water from the fresh water
tank and hot water from the water heater. The
fresh water tank also supplies fresh water to the
refrigerator, galley drinking water faucet, and
icemakers.

The galley sink, bar sinks and clothes
washer drain overboard. The lavatory sinks and
showers drain to the grey water holding tank.
See Part Il, Section 9 for information on the
grey water holding system.

Water Filtration Units

The showers have mixing controls for ad-
justing the water temperature, plus hand held
shower heads equipped with push-button cut-
offs that retain the water temperature setting.

Specifications, operating information and
maintenance procedures for your sink
hardware and shower heads can be found in the
manufacturer’s Operator’s Manuals included
with your vessel’s documentation.

The galley drinking water faucet, the
refrigerator and the ice makers all have in-line
drinking water filters. See Part lll: Main-
tenance for information on maintenance and
replacement of the filter elements.

Garbage Disposal

Specifications, operating information and
maintenance procedures for your water filters
can be found in the manufacturer’s Operator’s
Manual included with your vessel’s documen-
tation.

The galley sink has a garbage disposal
powered through the DISPOSAL circuit
breaker on Panel C of the Engine Room
120/240Vac Distribution Panel (Figure 11A-
2). This circuit breaker must be ON and the cold
water must be running for the garbage disposal

Clothes Washer

to operate. Waste from the disposal goes into
the galley sink drain and then overboard.

Specifications, operating information and
maintenance procedures for your garbage dis-
posal can be found in the manufacturer’s
Operator’s Manual included with your vessel’s
documentation.

The clothes washer gets cold water from the
fresh water tank and hot water from the water
heater.

Specifications, operating information and
maintenance procedures for your laundry
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facilities can be found in the manufacturer’s
Operator’s Manual included with your vessel’s
documentation.
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Engine and Generator Cooling Water

The engine room is equipped with a fresh the closed fresh water cooling systems on the

water outlet located behind the port generator. main engines and the ac generators.
This system allows you to easily add water to

Washdown System

The fresh water washdown system is sup-
plied by the fresh water pump. There are faucets
in the cockpit and on the foredeck.

Prep Center

Fresh water for the cockpit fishing prep
center is supplied by the fresh water system.

©1990 --- See Part Il for Maintenance Information ---
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Section 7

Bilge and Sump Pump Systems

NOTE:

The factory-installed bilge pumps on your
Bertram are intended for control of spray,
rainwater and normal accumulation of
water due to seepage and spillage.
They are not intended for damage control
or other emergency use.

OIL DISCHARGE WARNING:

The "Federal Water Pollution Control Act"
prohibits the discharge of any oil or oily
waste into or upon the navigable waters

and contiguous zone of the United States.

If such a discharge causes a film, or sheen
upon, or a discoloration of the surface of
the water, or causes a sludge or emulsion
beneath the surface of the water, it is
considered a violation of the regulation.
This applies to any overflow of Diesel fuel
oil or gasoline as well as any bilge pump
discharge. Violators are subject to a
penalty of $5,000.00.

ACAUTION

To avoid damage to your vessel,
do not use lye-based clog dissolvers on the

fresh water, toilet or bilge pump systems.

The bilges on your Bertram are divided into
three sections, and are watertight up to the hull
chine. Each section has a pump system that
removes excess bilge water, and the center
section also has an engine room sump pump.

Each bilge pump system consist of a sub-
mersible pump and an automatic pump switch.
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The engine room sump pump system consists
of a non-submersible pump and an automatic
pump switch.

Forward Bilge Pump

The forward bilge pump and bilge water
level sensing switch are in the bilge forward of
the master stateroom next to the holding tanks..
They are accessible through the first hatch in
the companionway sole.

Power for this system is through the BILGE
PUMP FORWARD fuse on the Engine Room
24Vdc Distribution Panel.

Midships Bilge Pump

The midships bilge pump and switch are in
the keel sump forward of the aft fuel tank . They
are accessible from the engine room.

Power for this system is through the BILGE
PUMP ENG. ROOM fuse on the Engine
Room 24Vdc Distribution Panel.

Engine Room Sump Pump

The engine room sump pump and switch
are in the keel sump (near the midships bilge
pump system) forward of the aft fuel tank .
They are accessible from the engine room.

Power for this system is through the SUMP
PUMP ENG.ROOM fuse on the Engine Room
24Vdc Distribution Panel.
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Aft Bilge Pump

The aft bilge pump and switch are near the
transom in the aft bilge area, and are accessible
from the cockpit.

Bilge and Sump Pump Swilches

Power for this system is through the BILGE
PUMP AFT fuse on the Engine Room 24Vdc
Distribution Panel.

There are four 2-position toggle switches

for the bilge and sump pumps:

1) the FWD PUMP

2) the ENG ROOM SUMP PUMP
3) the ENG ROOM BILGE PUMP
4) the AFT PUMP.

Each switch selects the operating mode for
its pump. For your protection, these three
switches have no OFF position; this prevents
an inadvertent pump shutdown.

The pumps can be set on MANUAL
(operate continuously) or on AUTOMATIC
(controlled by the pump sensor and switch).

Bilge and Sump Pump Meters

Pump switches are normally kept in the AUTO-
MATIC position.

If the water in a bilge rises, and if the bilge
pump’s switch is in the AUTOMATIC mode,
the bilge pump will be activated. This arrange-
ment ensures that there will be a positive shut-
down signal to the pump when the bilge is
nearly dry.

To avoid accidental shutdown, the switches
cannot be switched OFF from either the
flybridge overhead panel or from the electrical
distribution panels. To remove power from
these circuits, you must either remove the fuses
or disconnect the batteries.

Above the switches are resettable hour
meters for the FWD BILGE PUMP, the ENG
ROOM SUMP PUMP and the AFT BILGE
PUMP. These meters record the time each
pump operates.

Bilge Flood Monitors

Whenever the meters accumulate time,
their operation indicates that the corresponding
pump is operating.

ACAUTION

When a bilge flood alarm sounds and a
bilge flood monitor light illuminates, you
should determine the reason for the
increased water level immediately, and
correct the problem as soon as possible.

The BILGE FLOOD MONITORS are
starboard of the switches and hour meters. They
are marked FWD, ENG. ROOM and AFT, and
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are connected to sensors mounted ap-
proximately three inches above the bottom in
the forward bilge, engine room bilge, and aft
bilge.

The lights illuminate when water in the
bilges rises to that level, and the alarm hormn
sounds at the same time. When a bilge flood
alarm sounds and the light illuminates, you
should determine the reason for the increased
water level immediately, and correct the prob-
lem as soon as possible.
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Bilge and Sumjp Pumjp Maintenance

Specifications, operating information and
maintenance procedures for your bilge pumps
can be found in the manufacturer’s Operator’s
Manual included with your vessel’s documen-
tation.

Also, please review maintenance informa-
tion on bilge pumps in Part lll, Section 4,
under Bilge Pump Systems.

Cleaning the Bilge and Sump Pump Strainers

Each bilge and sump pump has a strainer
that must be kept clean and free of debris. For

Engine Driven Auxiliary Bilge Pump

suggested maintenance intervals, see Part lll,
Section 1.

An auxiliary engine-driven bilge pump is
belt-driven from the port engine, and is
engaged by a manual clutch. The pump is
mounted outboard on the forward end of the
port engine.

The pump manifold is at the forward end of
the port engine, along the engine room

walkway. In each bilge compartment, there is a
suction pickup on a hose connected to the pump
manifold. Each pickup is protected from plug-
ging by a strainer.

See Drawing 10102-4 in Part 1V, Section
3, for system layout.

Auxiliary Bilge Pump Operation

The four manifold valves should normally
be closed; when the pump is used, only the
valve for the flooded bilge should be open. If
other valves to dry bilges are open, the pump
will suck air and will not pump the flooded
bilge.

The pump should never be used when the
bilges are dry, and must never run for more than
30 seconds after a bilge is pumped dry. If the
pump runs dry, the rubber impeller can be
damaged.

To use the auxiliary engine-driven bilge
pump you must:

1) open the valve to the bilge compartment
you wish to pump (and be sure the other
valves are closed to avoid the loss of suc-
tion);
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2) engage the clutch by pushing the clutch
handle away from the vessel’s centerline;

3) pump the bilge(s) dry;

4) disengage the clutch by pulling the lever
toward the vessel’s centerline;

5) be sure all the manifold valves are closed.

NOTE:
For maximum pump life:
1) Do not operate the pump dry;
2) do not operate at engine speeds
exceeding 1,400 rpm;

3) operate the pump periodically from the
fresh water system to check operation and
keep the rubber impeller from taking a
“set” or seizing. See below.

--- See Part Il for Maintenance information --- 7-3
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Exercising the Auxiliary Bilge Pump

The auxiliary engine-driven bilge pump has
arubber impeller. You must exercise the pump
periodically (Bertram recommends once a
month) to check system operation and to

prevent the rubber impeller from seizing or
taking a "set",

To make exercising it easy for you, the
pump is connected through the manifold to the
seawater system.

To exercise the pump, follow the directions
in Part llf, Section 1 under Monthly Main-
tenance.

7-4 --- See Part Il for Maintenance Information --- ©1990
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Section 8

Ventilation and Air Conditioning Systems

Ventilation Systems

Your Bertram has both natural air and
forced air ventilation systems. Natural air ven-
tilation for the staterooms uses the foredeck
hatch(es) to bring in fresh air. Natural air is

delivered to and heated air removed from the
engine room via the hullside vents on both sides
of the hull. These vents are equipped with
built-in water traps.

Engine Room Ventilation

The forced air ventilation system is
designed to take air in through forecabin vents
and duct it down to the forward end of the
engine room. This air cools the engine room, is
drawn into blowers on the sides of the engine
room, and is exhausted overboard.

Electric power for these blowers is con-
nected to the blower circuits through the E/R
PORT BLOWER and the E/R STBD
BLOWER circuit breakers on panel C of the
Engine Room 120/240Vdc Distribution Panel
(Figure 11A-2).

Stateroom Natural Alr Ventilation

If the air conditioning is not being used, the
foredeck hatches can be opened either partially
or completely to bring fresh air into the
stateroom areas.

Each hatch is hinged at the rear, and each
has two pairs of locking dogs, one set at the
forward edge of the hatch and the other set
midway from the forward edge to the hinge.

Both sets of locking dogs are operated from
inside the vessel, and both sets can be locked
shut to secure the hatch. The second pair of
dogs is for added security and to ensure a water
tight seal when the hatch is secured.

The hatches also serve as a means of exiting
the stateroom areas if necessary.

Toilet (Head) and Shower Ventilation

To keep a comfortable climate in the heads
on your Bertram, each head has two separate
ventilation systems:

1) Ducts vent some of the interior conditioned
air into the head and shower areas.

2) In each head, there is a 24Vdc exhaust
blower and ducting. This blower is ac-
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tivated by a bulkhead-mounted ON-OFF

switch.

The exhaust blower systems lower the
humidity level in the head and shower areas by
drawing moist air from the showers out of the
head areas and exhausting it overboard.

--- See Part {ll for Maintenance Information --- 8-1
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Air Conditioning System

NOTE:

Itis VERY important that you read and
understand the “Cruisair SMX
Microprocessor Air Conditioning Control
Owner’s Operation Manual” BEFORE you
attempt to start or operate your vessel’s air
conditioning system.

The components in your onboard, reverse-
cycle heat pump air conditioning system were
designed and built for saltwater marine use.
Your system employs chilled water cooling and

individual air handlers for each of the ac-
comodation areas.

There are two control panels for two air
conditioning units on a panel between the
salon and galley. System No. 1 is a 5-Ton unit
and System No. 2 is a 2 1/2 Ton unit. System
No. 1 is the primary unit handling most of your
cooling/heating needs. System No. 2 can be
used in conjunction with System No. 1 when
extra cooling is needed. A case in point might
be when you first come onboard. A large party
onboard would probably warrant the extra
cooling capacity of Sysytem No. 2 as well.

Chiller Units

There are two air conditioning chiller units
at the aft end of the engine room, one on each
side of the engine room entrance.

Chiller units are powered through in-
dividual circuit breakers on the Engine Room
120/240Vac Distribution Panels (Figure 11A-
2);

e air conditioning pump — A/C PUMP
RELAY circuit breaker on panel A;

« main tempering unit — MAIN TEMPERING
UNIT circuit breaker on panel A.

« auxiliary tempering unit — A/C AUX,
TEMPER. UNIT circuit breaker on panel C.

Air Handling Units

There are seven air handling units that work
with the compressor/condenser units.

One air handling unit cools each stateroom,;
a fourth unit cools the master head (or the fourth
stateroom, in a four-stateroom configuration);
and the fifth and sixth units cool the salon and
galley areas.

Condensate from the air handling units
drains into the shower sump, from which it is
pumped overboard.

Six of the chiller units are powered through
individual circuit breakers on the Engine Room
120/240Vac Distribution Panels (Figure 11A-
2):
 salon — SALON A/C HANDLER circuit
breaker on panel B.

8-2 --- See Part ill for Maintenance Information ---

- galley — GALLEY A/C HANDLER circuit
breaker on panel A.

« master stateroom — MASTER ST/RM A/C
HANDLER circuit breaker on panel B.

» master head —- MASTER HEAD A/C
HANDLER circuit breaker on panel A.

e starboard stateroom — STBD ST/RM A/C
HANDLER circuit breaker on panel B.

« forward stateroom — FWD ST/RM A/C
HANDLER circuit breaker on panel A.

The seventh chiller unit is powered through
the FLYBRIDGE A/C HANDLER circuit
breaker on the Flybridge 120/240V ac Distribu-
tion Panel (Table 11A-1):

©1990
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Heating and Air Conditioning SMX Control

Your vessel’s air conditioning system has
seven SMX microprocessor-based controls,
one for each of its cooling/heating units. One
SMX controller is located in each
stateroom,one in the master head (or forth
stateroom, in a four-stateroom configuration)
one in the flybridge, and the sixth and seventh
is located between the salon and the galley.

The primary purpose of these state-of-the-
art controls is to give you the maximum benefit
from your vessel’s air conditioning system.
They also monitor the operation and interaction
of all system components so effectively that
component life is substantially extended.

Among its other features, each SMX con-
trol has a memory that stores all settings during
any ac power interruption; it returns to those
settings when power is restored (one second
later, or a year later). Since ac power interrup-
tions are a fact of marine life, as when switching
over from shore power to generator power or
the reverse, this feature eliminates constant
resetting of your air conditioning controls.

In addition to the memory feature, the SMX
controllers also have a compressor restart pres-
sure-equalization feature. Air conditioning
compressors may be damaged if they are re-
started before systems pressures are allowed to
equalize, since this can result in a "compressor
stall." Compressor stalls can be harmful to
wiring, circuit breakers and switchgear, and

they are likely to result in inconvenient trips
ashore to find and reset the dockside circuit
breakers.

Built into the SMX controller programming
is a 2-second subroutine that equalizes system
pressure every time a compressor is started.
This prevents compressor stall and thus avoids
possible system damage.

The SMX controllers also feature compres-
sor restart sequencing. If the compressors are
shut down by a power interruption, they are
restarted one at a time, with a programmed ten
second delay between restarts. This delay
eliminates the heavy load of two compressors
starting simultaneously.

To fully understand and get the most from
the many added features available on the SMX
controllers, you should first read and thorough-
ly understand the Cruisair SMX Microproces-
sor Air Conditioning Control Owner's
Operation Manual (included in your vessel’s
documentation package) before you attempt to
start or operate this system.

Most of the operating parameters for your
air conditioning system have been factory
preset and should not require changing. How-
ever, if it is necessary and/or desirable to
change the preset system parameters, this
manual takes you through each of the step-by-
step processes.

Seawater Cooling System

NOTE:

The air conditioning cooling water seacock
must be set to OPEN before any
air-conditioning system is switched ON.
Failure to do this or failure to keep the
seawater strainer and filter clean will
cause a thermal overload and a system
shutdown.

The cooling seawater supply system con-
sists of a seacock, a strainer, and a pump.The
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seacock and strainer are located forward of the
port generator, outboard of the generator
seacock and strainer.

Cooling seawater is drawn up through a
through-hull fitting and the strainer. From the
strainer, the seawater goes to the pump, then
through one of the air conditioning compres-
sors and back overboard. The seawater pump
cycles with the compressors.

--- See Part ilI for Maintenance Information --- 8-3



Section 8: Ventilation and Air Conditioning Systems

The air conditioning seacock and strainer
are located forward of the port generator, out-
board of the generator seacock/strainer.

Heating System

NOTE:

When starting the air conditioning system,
always visually check that there is a
seawater discharge from the hullside fitting
(on the port side) to ensure that the pump
is operating properly.

ZQSCAUHON

Use the heating strips only with the COOL
option selected. For central heating choose
the HEAT option. Do not use the heating
strips and the central heating unit
simultaneously.

The reverse-cycle heat pump provided with
your central air conditioning is used as the

primary heating system. There are heating
strips placed in the vents of the forward
staterooms which provide short term heating,
intended just to break the chill off the air. To
use the device, the switch on the salon’s main
central air control has to be on COOL. (Figure
8-1). The heating strips are turned on from the
stateroom controls. A circumstance which
might warrant the use of this device would be
when the glass enclosed flybridge requires air
conditioning but the interior rooms are still
cool.

BER TRAM
O O
HEAT HEAT
OFF OFF
O (@]
cooL coal
SYSTEM NG 1 SYSTEM NO, 2
Cruisair

Figure 8-1: Main Central Air Control

8-4 --- See Part lll for Maintenance Information ---
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Section 9

Toilet, Sewage and Grey Water Systems

ACAUTION

To avoid damage to your vessel, do not
use lye-based clog dissolvers on the fresh
water, toilet, and/or bilge pump systems.

NOTE:

Federal law prohibits the discharge of
improperly treated sewage into the
territorial waters of the United States.
Violators are subject to a fine of
$5,000 per incident.

Some areas may be declared
NO DISCHARGE areas.

Marine toilets on vessels operating within
U.S. territorial waters must discharge directly
into a sewage holding tank which is to be
emptied by a dockside pump-out facility or at

Pneumatic Toilet Systems

sea beyond the U.S. territorial limits. To satisfy
U.S. regulations, all outlet seacocks on vessels
operating within U.S. territorial waters must be
locked shut with a padlock or a non-releasable
wire-tie, or have the valve handle removed.

NOTE:

For vessels operating outside U.S.
territorial waters, it is acceptable to have a
toilet system where the waste is either
discharged into a holding tank and then
pumped overboard or where the toilet
discharges directly overboard through a
discharge seacock.

Sinks, showers and other devices which
produce dirty but uncontaminated water may
legally discharge directly into most waterways.
Your Bertram has a grey water holding tank to
receive the waste from these devices.

ACAUTION

Do not flush the toilet when
the holding tank is full, as shown by the
illuminated red CAUTION: DO NOT
FLUSH TOILET SYSTEM. DAMAGE MAY
RESULT lamp on the HOLDING TANK
MONITOR panel.
Continued flushing could severely damage

the toilet system.
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The pneumatic toilets (heads) in your
Bertram are complete Marine Sanitation
Devices (MSDs) and comply in all respects
with the U.S. Coast Guard regulations and
standards. The term MSD means that these are
complete marine disposal systems and include
the following hardware:

e water supply system,;

* toilets, toilet pumps and flush timers;

» discharge seacocks (one per toilet);

* holding tank equipped with electric over-
board discharge pump;

--- See Patrt Il for Maintenance Information --- 9-1



Section 9: Toilet, Sewage and Grey Water Systems

* holding tank ALMOST FULL and DO NOT
FLUSH alarm;

o deck mounted dockside pump-out fitting;

e associated plumbing;

In this marine toilet system, a timer in each
head controls an electric toilet pump. This
pump pulls up raw seawater for flushing and
simultaneously removes the waste from the
toilet.

Pneumatic Toilet System Operation

ACAUTION

Do not flush non-soluble items or materials
such as cigarette butts, sanitary napkins, or
paper towels. They will clog the system.

ACAUTION

To avoid damaging the toilet pump
impeller, do not flush a toilet unless there is
water in the toilet bowl.

Specifications, operating information and
maintenance procedures for your toilet systems
can be found in the manufacturer’s Operator’s
Manual included with your vessel’s documen-
tation.

Inside U.S. Territorial Waters
For your marine toilet systems to operate in

U.S. territorial waters in compliance with U.S.

regulations, these conditions must be met:

o Thefresh water valve to each marine toilet
system must be open.

» The discharge seacock control "Y" valves
must be set to direct the flow of waste
materials into the holding tank.

» The discharge seacock must be CLOSED
and its handle secured or removed. These
seacocks are accessible through the hatch in
the companionway sole.

Outside U.S. Territorial Waters

For your marine toilet system to function
without using the holding tank, legal only for
operation outside U.S. territorial waters:

9-2 --- See Part Il for Maintenance Information ---

« The seawater valve to each marine toilet sys-
tem must be open. These valves are acces-
sible through the hatch in the companionway
sole.

» The discharge seacock control "Y" valves
must be set to direct the flow of waste
materials directly overboard.

» The discharge seacocks must be OPEN.
These seacocks are accessible through the
hatch in the companionway sole.

Flushing

Inside each toilet room (head) is a control
panel for flushing the toilet. This control panel
has one ON/EMERGENCY OFF rocker type
switch and one pushbutton type switch. The
ON/EMERGENCY OFF switch must be in
the ON position for your marine toilet to
operate.

To flush your marine toilet:

1) position the ON/EMERGENCY OFF
switch in the ON position;
2) depress the push-button switch.

The toilet functions automatically. A timer
runs the flushing pump for a preset time (be-
tween 10 and 15 seconds). Your marine toilet
uses a gallon of water for each ten seconds of
operation and you can stop flushing at any time
by placing the ONJEMERGENCY OFF
switch in EMERGENCY OFF. However,
Bertram recommends this not be done unless
the toilet is backing up or something in the toilet
bowl is clogging the system and could damage
the pump motor.
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Section 10A
12-Volit DC Electrical System

The 12Vdc (12-Volt direct current) system
is a secondary electrical system. It provides
electric power for onboard 12Vdc equipment.

Negative Ground System

The system has two 12Vdc control panels:
» Power Center (Figure 10A-1);
* Flybridge Electronics Panel (Figure 10A-3).

The 12Vdc system uses negative ground.
The negative 12Vdc conductors are connected
to ground buses in the 12Vdc panels. The posi-

12Vdc Batteries

tive 12Vdc conductors are protected by circuit
breakers or fuses.

The 12Vdc system is powered by two banks
of 12Vdc lead-acid marine batteries located on
either side as you enter the engine room; each
bank contains a single battery. The battery
banks are independent of each other, but can be
used in parallel when starting the Diesel ac
generators (Bertram suggests that you parallel
the battery banks every time you start a gener-
ator).

The 12Vdc battery banks serve two func-
tions:

« they are used to start the ac generators (gen-
erator starting procedure is discussed in Part
ll, Section 11);

12Vdc Converter

« they provide power for the Flybridge 12Vdc
Electronics Panel (Figure 10A-2).

You can set the BATTERY SELECTOR
switch on the Engine Room 12Vdc Power Cen-
ter (Figure 10A-1) to choose either battery bank
as the power source.

The 12Vdc battery banks are charged by ac
shore power or the onboard ac generators via
the 12Vdc converter. The ac generators also
have a battery charging circuit to maintain the
charge when the batteries are used only to start
the generators, but this circuit cannot keep up
with battery power used by shipboard systems.

The 12Vdc battery banks are charged
through the 12Vdc converter by ac shore power
or the onboard ac generators. The converter
takes SOHz or 60Hz ac power and converts it to
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12Vdc; when both batteries are charged, it
maintains them at peak level with a "trickle
charge" feature.

--- See Part Il for Maintenance Information --- 10A-1
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The 120Vac power for the converter is sup-
plied through Panel B circuit breaker #10 —
12V BATT CHARGER on the Engine Room
120/240Vac Distribution Panel (Figure 11-2).

The converter is located on the port side of
the forward engine room bulkhead. It is the

bottom one of the three converters located there
(the top two are the 24Vdc converters).

Each converter has an ON/OFF switch
with a pilot light. Bertram recommends that the
12Vdc converter be left on all the time.

12Vdc System Distribution and Control Panels

Each circuit that uses 12Vdc power is
protected by its own circuit breaker or fuse.
There is space on the Flybridge 12Vdc

Electronics Panel so you can provide circuit
breaker protection for additional 12Vdc equip-
ment you may wish to add to your Bertram.

Engine Room 12Vdc Power Center

The Engine Room 12Vdc Power Center
(Figure 10A-1) is aft in the engine room on the
port side of the engine room entrance walkway.
This panel contains:

« 12Vdc battery disconnect switches;
« flybridge 12Vdc panel main switch;
« battery selector switch;

» dc Voltmeter and switch;

« battery parallel circuit fuses.

12Vdc Battery Disconnect Switches

The 12Vdc battery disconnect switches
connect and disconnect the 12Vdc batteries and
the 12Vdc circuits and equipment.

The switches are rated at 175Amp con-
tinuous and 800Amp momentary. In case of
fire, these switches should be OFF.

To activate your vessel’s 12Vdc system, the
main battery disconnect switches must be ON.
However, Bertram suggests that these switches
should be left in the OFF position when your
vessel is unattended for long periods.

The battery disconnect switches do not in-
terrupt 12Vdc converter output to the batteries.
If the ac shoreline is plugged in and the
shoreline input circuit breaker is ON, the con-
verter will normally keep the batteries charged
during those periods when your vessel’s ac
generators are not operating.

10A-2
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Flybridge 12Vdc Panel Main Switch

This circuit breaker allows you to turn ON
or OFF power to the flybridge 12Vdc
electronics panel.

Battery Selector Switch

The selector switch on this panel allows you
to choose which 12Vdc battery bank will supp-
ly the power to the Flybridge electronics panel.

DC Voltmeter and Switch

The dc Voltmeter enables you to read the
Voltage level on either battery bank with a
single meter. Use the selector switch to deter-
mine which battery is checked.

A fully charged battery bank should read
about 13.6Vdc. When the converters or the
engine alternators are running, a reading of
13.2Vdcto 14.1Vdc indicates normal operating
loads. The reading should remain within this
range; a higher reading indicates overcharging,
and a lower reading indicates excessive power
usage.

If either voltmeter reads below12Vdc, you
may be unable to start that generator unless you
hold the BATTERY PARALLEL switch on
the flybridge instrument panel in its battery
paralleling position.
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Fuses
The 12Vdc Supply Panel contains the Bat-

Section 10A: 12-Volt DC Electrical System

tery Parallel circuit fuses (10Amp).

The Flybridge 12Vdc Electronics Panel
(Figure 10A-2) is in a cabinet on the port side
of the flybridge control console, below the
24Vdc panels. Th electronics panel is powered
through the FLYBRIDGE PANEL MAIN
breaker on the Engine Room 12Vdc Power

Center (Figure 10A-1).

NOTE:

The Engine Room 12Vdc Power Center
FLYBRIDGE PANEL MAIN circuit breaker
must be ON for circuits on the Flybridge
12Vdc Electronics Panel to be powered.
Similarly, the BATTERY PARALLEL
fuses must be in place for the 12Vdec
battery paralleling system to function.

Flybridge 12Vdc Electronics Panel

O

O

O O

{2V D.C. ELECTRONICS PANEL

O O O

&
o] o] o]

[e] o] ]
O O Oo
10 it 12

[¢] o] (o]
Q (o4 o]
16 17 18
(o} o o}

(o]

Figure 10A-2; Flybridge 12Vdc Electronics Panel

10A-4

The electronics panel provides space for up
to 18 circuit breakers. These breakers are to be
installed for operator-selected equipment.
Table 10A-1 provides a place to list these cir-
cuit breakers as they are installed.

Table 10A-1; Circuit Breakers
on the 12Vdc Electronics Panel

Breaker Circult Protected
Svnchronizer

O ~NO O WN —

©

10
11
12
13
14
15
16
17
18

(to be filled in as equipment is installed)

--- See Part Il for Maintenance Information --- ©1990
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DC Equipment Protection

A tripped circuit breaker or a blown fuse
may indicate either that you have a problem in
that circuit or in the equipment that is being
protected by that circuit breaker or fuse.

ACAUTION

Do not replace existing circuit breakers or
fuses with circuit breakers or fuses having
a higher trip value than the originals. Such
modifications could cause equipment
and/or circuit failure and/or fires.

©1990
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If the same circuit breaker trips repeatedly
or the same fuse blows repeatedly, the cause of
the problem must be found and corrected to
avoid possible damage and further complica-
tions.

Under no circumstances should any circuit
breaker or fuse be replaced with one having a
higher trip value than the original.

10A-5
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Section 10B
24 Volt DC Electrical System

The 24 Volt direct current (24Vdc) electri-
cal system is your vessel’s primary dc electrical

Batteries

system. There are 24Vdc distribution panels in
the engine room and on the flybridge.

The 24Vdc system is powered by two banks
of 8Vdc lead-acid batteries, located aft in the
engine room on both sides of the engine room
walkway. Each bank contains three batteries
(the smaller fourth battery on each side is the
12Vdc battery).

When under way, the 24Vdc battery banks
are continually charged by the engine alter-
nators. If the generators are running, the bat-

Circuit Breakers and Fuses

teries are also charged through the two 24Vdc
converters. When you are dockside and have
shore power available, the batteries are charged
by the converters.

The two main battery banks are inde-
pendent of each other, but can be used in paral-
lel when starting a main engine (Bertram
suggests that you parallel the battery banks
every time you start a main engine).

Each system or piece of equipment that
requires 24Vdc power is protected by its own
circuit breaker or fuse. On the dc power dis-
tribution panels, there is a provision for 24Vdc
equipment you may wish to add.

A tripped circuit breaker or a blown fuse
may indicate a problem in the circuit or in the
equipment protected by the circuit breaker or
fuse. If a circuit breaker trips repeatedly, or if a
fuse blows repeatedly, you must locate and
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correct the problem to avoid possible equip-
ment damage.

ACAUTION

Do not replace existing circuit breakers or
fuses with circuit breakers or fuses having
higher trip values than the originals. Such
modifications could cause equipment
failure, circuit failure or fire.

--- See Part 1l for Maintenance Information --- 10B-1
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Engine Room 24Vdc Power Center

ACAUTION

Battery switches are designed for use
under normal operating conditions. If the
switches are used to open the dc circuit

while the engine is being cranked, the

switch should be replaced as soon as
possible to avoid future failure.

The 24Vdc Power Center is in the engine
room, aft on the starboard side of the engine
room entrance walkway.This panel contains:

» 24Vdc battery disconnect switches

o flybridge 24 Vdc panel main switches

« battery selector switch

¢ dc Voltmeter and switch

« lube oil waste tank gauge and gauge switch

24Vdc Battery Disconnect Switches

The 24Vdc battery disconnect switches
connect and disconnect the 24 Vdc batteries and
the 24Vdc circuits and equipment.

The switches are extra heavy duty units
rated at 600 Amps continuous and 1,000 Amps
momentary. To activate your vessel’s 24Vdc
systems, including starting and operating your
main engines, one or both 24Vdc battery dis-
connect switches must be in the ON position.

, Bertram suggests that these switches
should be left in the OFF position whenever
your vessel is left unattended for long periods.

The battery disconnect switches do not con-
trol power to some systems on the Engine
Room 24Vdc Main Supply Panel. These cir-
cuits are protected by fuses and are normally
continually energized.

LUBE DIL WASTE TANK

O

O
ueruN o

PORT BATTERY DISCONNECT

© 24V DC POWER CENTER ©

BATTERY SELECTOR

FLYBRIDGE MAINS
0 (&} O [¢]

o] [o} o}

PIRT STBD  ELECTRONICS
DISTR. DISTR

STBD BATTERY DISCONNECT

O
O
O O O O
Figure 10B-1: Engine Room 24Vdc Power Center
10B-2 --- See Part lll for Maintenance Information --- ©1990
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24Vdc Distribution Panel (Engine Room)

The 24V dc Distribution Panel (Figure 10B-
2) in the engine room, is mounted aft on the
starboard side of the engine room entrance
walkway. It is powered through the Engine
Room 24Vdc Power Center (Figure 10B-1)
below it.

The panel has spaces for 10 fuses and 10
circuit breakers (Table 10B-1). The fused cir-
cuits are always powered and cannot be shut off
except by removing the fuses or disconnecting
the batteries. The circuits protected by the cir-
cuit breakers are powered through the battery
disconnect switches.

O O
o o o
o O O
1 2 3
o o o
o o o
o O O O
7 8 9
o o o
o o o
O O O
13 14 13
o o o
O

@)

24V D.C, ELECTRONICS PANEL

O O

[e]

O O O

o o
o o o
O O Oo

10 i 12
o o o
o o o
16 17 18
o o o

Figure 10B-5. 24Vdc Electronics Panel (Flybridge)

Table 10B-2: Circuit Breakers:
24Vdc Electronics Panel (Flybridge)

Port Side

Breaker Circuit Protected
1
2
3
4
5
6
7
8
9

Starboard Side
Circuit Protected

Breaker
10
11
12
13
14
15
16
17
18
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Section 10B: 24 Volt DC Electrical System

24VdCc Distribution Panel (Flybridge)

The 24Vdc Distribution Panel (Figure 10B-
3) on the flybridge is located in a cabinet on the
port side of the control console. It contains the
circuit breakers listed in Figure 10B-4, and is

24Vdc Electronics Panel (Flybridge)

powered through the FLYBRIDGE MAINS
PORT DISTR. and STBD DISTR. circuit
breakers on the Engine Room 24Vdc Power
Center (Figure 10B-1).

The 24Vdc Electronics Panel (Figure 10B-
4) on the flybridge is located in a cabinet on the
port side of the control console. It is powered
through the FLYBRIDGE MAINS
ELECTRONICS circuit breaker on the Engine
Room 24Vdc Power Center (Figure 10B-1).

Converters

The panel has spaces for up to 18 branch
circuit breakers to be installed for operator-
selected equipment. Table 10B-2 provides a
place to list these circuit breakers as they are
installed.

The 24Vdc battery banks are charged by ac
shore power or the onboard ac generators
through two 24Vdc converters. The converters

take 50Hz or 60Hz ac power and convert it to
24Vdc; when all batteries are charged, the con-

PORT ENGINE

- O O O

<] Q o

220 zet ara
SA 20A 8A

WARNING

HIGH VOLTAGE DO NOT DPEN
UNLESS ALL POWER IS DISCONNECTED

O O

O )
STBD ENGINE
o (o] o
120 121 122 O
SA 20A 8A
ENGINE RODM LIGHTS120VAC O
O O

Figure 10B-6: Engine Room 24Vdc Engine Fuse Panel

10B-6
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verters maintain them at peak level with a
“trickle charge” feature.

The 120Vac power for these converters is
supplied through Panel A circuit breaker #6 —
PORT 24V BATT CHARGER and Panel B
circuit breaker #9 ~ STBD 24V BATT
CHARGER on the Engine Room 120/240Vac
Distribution Panel (Figure 11A-2).

The two 24Vdc converters are mounted on
the port side of the forward engine room

©1990

--- See Part il for Maintenance Information ---

bulkhead. There are three converters; the top
two are 24Vdc (the bottom one is 12Vdc). The
upper one of these converters charges the port
battery bank, and the lower one charges the
starboard battery bank.

Each converter has an ON/OFF switch
with a pilot light. Bertram recommends that the
24Vdc converters be left on all the time.
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This space reserved for operator notes.
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Section 11A
120/240 Volt AC Electrical System

The 120/240 Volt alternating current
(120/240Vac) electrical system on your
Bertram can be powered by shore power, by
either or both of your two Diesel 30kW and
20kW generators, or by a combination of shore
power and generator power.

Each circuit that uses ac power is protected
by its own circuit breaker or fuse. There is space
on the ac distribution panels so you can add
circuit breakers for additional ac equipment
you place aboard your Bertram.

120/240Vac Distribution Panels

ACAUTION

Before opening any 120/240Vac
distribution panel or servicing any
120/240Vac equipment:

1) disconnect the shore power cords;
2) stop the ac generators.

There are 120/240Vac distribution panels
in the engine room and on the flybridge.

Engine Room 120/240Vac Distribution Panels

The Engine Room 120/240Vac Distribu-
tion Panels (Figures 11A-1 and 11A-2) are on
the forward bulkhead of the engine room. The
starboard panel (Figure 11A-2) houses the AC
branch circuit breakers. This is where you
would reset a tripped breaker. What these
breakers operate is shown on the port panel
(Figure 11A-1). Panel A and Panel B are given
a higher priority than Panel C and Panel D. The
electrical distribution plan was designed to

©1990

make the most out of a limited amount of
electricity.

NOTE:

Itis not advisable to manually operate
switching of the panels. It is normally done
only when servicing the engine room panel

or when remote operating of the switches
is non-operative.

--- See Part Il for Maintenance Information --- 11A-1
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Figure 11A-1: 120/240Vac Distribution Panel (port side)
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Figure 11A-2; 120/240Vac Distribution Panel (stbd side)
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Section 11A: 120/240 Volt AC Electrical System
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Figure 11A-3: Flybridge 120/240Vac Distribution Panel
(for circuit breaker listing, see Table 11A-1)
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Flybridge 120/240Vac Power Center

ACAUTION

The 120/240Vac Distribution Panel
Voltmeters, Ammeters and Frequency
meters monitor the power source in use.
If the Voltage drops below 110Vac, any ac
motor in use may be damaged.

The Flybridge 120/240Vac Single Phase
Power Center (Figure 11A-4) is in a cabinet on
the flybridge control console.

While this panel system looks complex, its
operation is simple; just follow the instructions
in this section.

Generator Control Panels

The Generator Control Panels supply
power from the generators to the 120/240Vac
system. The remote controls for starting and
stopping the generators are on the Flybridge
120/240Vac Single Phase Power Center panel
(Figure 11A-4). To operate;

1) Turn the Motor Drive Power Selector Switch
to a lighted position.

120/240Vac Distribution Panel

The 120/240Vac Distribution Panel is
equipped with the accessory circuit breakers
listed in Table 11A-1. The main circuit
breakers for Panels A and B flybridge branch
ciruits are located on the engine room
120/240Vac Distribution panel (Figure 11A-
2).

©1990

2) Start the 20kW or 30kW generator using the
Generator Power Switch.

3) Select the power source for panels A, B, C,
and D.

Table 11A-1: Circuit Breakers
on the Flybridge 120/240Vac
Distribution Panel

From Panel A Distribution

Breaker Circuit Protected
1 Flybridge Outlets
lce Maker

Fwd Holding Tank Pump

2
3
4
5 Flybridge A/C Handler

From Panel B Distribution

Breaker Circuit Protected
1 Flybridge Refrigerator
2 Flybridge Lights
3 Power Windows
4
5

--- See Part lll for Maintenance Information ---

11A-6
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Shore Power

NOTE:

With a limited amount of shore power, the
Vac compressor and refrigeration must be
at cycling or normal operating
temperatures to avoid over taxing the
olectrical distribution.

NOTE:

When power is being used, any heavy
loads such as the air conditioning or the
range should be turned OFF at the
equipment controls before shifting to
another power source.

NOTE:
- In order for both shorelines to be used
simultaneously, you must plug into ONE
side of the boat only.

AWARNING

Do not cut or disconnect the green
grounding conductor in the shore line at the
dock outlet or the boat inlet.

This conductor is needed to provide the
same ground potential between shore
ground and your vessei’s ground and
minimizes the shock hazard to persons on
the vessel or in the water.

ACAUTION

Before connecting or disconnecting the
shore lines, be sure all the main circuit
breakers are OFF or that the Power
Selector Switches are OFF.

This will help prevent connector arcing and
fitting damage.

ACAUTION

The shorelines have a twist-to-lock fitting.
Be sure these are properly locked in place
before switching the shore power circuit
breakers ON.

This will help to prevent connector arcing
and fitting damage.

AWARNING

To minimize shock hazard:

1) Always plug the 125V cockpit line
into the vessel first, and unplug from
the shore first (this prevents
accidentally dropping a “hot” shore
cord into the water).

2) Close the shore power iniet
cover tightly.

3) Do not alter the shore power
cable connections.

| ACAUTION

Each shore inlet is rated at 50 Amperes.
To protect your inlet fittings from damage
and prevent the inlet circuit breaker from
tripping, do not exceed 50 Amperes
current draw.

Shore Power Inlets

pilasters. On each side, one inlet is for
120/240Vac (Shoreline No. 1) and the other is
for 120/240Vac (Shoreline No. 2).

There are two shore power inlets on each
side of the cockpit, located behind hinged doors
on the outside of the port and starboard

11A-6 --- See Part lil for Maintenance Information --- ©1990
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The SOAmp main shore breakers are lo-
cated outboard and forward of the each engine.

You can use shore power and generators to
provide power for loads above the 50Amp
shoreline limit.

Using Shore Power

The remote controls for selecting the shore
power options are on the Flybridge
120/240Vac Single Phase Power Center panel
(Figure 11A-4). To operate;

1) Turn the selector switch to alighted position.

2) Turn Inlet Selector to match indicated source

and select inlet(s) from switches NO.1 and
NO.2 as required. :

AC Circuit Protection

3) Select Power Source for panels A, B, C, and

D.

Your Bertram shore cords and shore con-
nection inlets are wired in accordance with
current industry standards, but you may oc-
casionally find some dock outlets that are im-
propetly wired.

ACAUTION

Do not replace existing circuit breakers or
fuses with breakers or fuses that have
higher trip values. This change can cause
circuit failures and/or fires.

INLET BREAKERS
240 V.A.C.
O O
SHORE LINE SHORE. LINE
NO.Y NO.2
o o
o o o} ]
WARNING
HIGH VOLTAGE-DO NOT OPEN
O UNLESS ALL POWER IS DISCONNECTED @]

Figure 11A-4: 240Vac Shore Power
Inlet Breaker Panel

A tripped circuit breaker or fuse may indi-
cate a problem in that circuit or in the equip-
ment protected by that circuit breaker or fuse.
If the same circuit breaker trips repeatedly, or
the same fuse burns out repeatedly, the cause
must be found and corrected to avoid possible
equipment damage.

Never replace a circuit breaker or fuse with
one having a higher trip value than the one
already in the circuit.

120 VAC
SHORE POWER

o o o] [e]
O O ) 5
WARNING
HIGH VOLTAGE-DO NOT OPEN
UNLESS ALL POWER IS DISCONNECTED
@) O
Figure 11A-5: 120Vac Shore Power
Inlet Breaker Panel

©1990 --- See Part Il for Maintenance Information --- 11A-7




Section 11A: 120/240 Volt AC Electrical System

NOTE:

Bertram recommends that any added ac
equipment be installed in the same
manner as the factory installed equipment
and that it be installed using the
proper-sized circuit breakers and wire.

Ground Fault Circuit Interruplters

NOTE:

If your vessel has the optional 120Vac
power windlass, keep its circuit breaker
(#151) OFF except when the windlass is
actually being used. Other branch circuit
breakers may be ON or OFF depending

on your heeds.

Circuit breakers and fuses on this vessel
protect you and your equipment and circuits
against overloads and short circuits. However,
circuit breakers and fuses may not protect
people from electric shock, particularly from
ground fault shock.

Ground fault is a leaking of current to
ground, often through the body of a person who
accidentally provides the electrical path to
ground. It is the most common type of current
responsible for electric shock accidents.

Your Bertram is equipped with Ground
Fault Circuit Interrupters (GFCIs) in the galley;
in the port, starboard, and forward toilets
(heads); on the flybridge; and in the engine
room. These areas contain GFClIs because they
are most likely to have wet decks, so they are
the most likely places for a ground fault acci-
dent.

Except for a red RESET push-button and
a black TEST pushbutton located between the
two receptacles, GFCI receptacles look similar
to common household 120Vac receptacles.

GFCI Outlet Operation

For all practical purposes, each GFCI outlet
is a standard double 120Vac outlet, but with a
safety feature: if the GFCI outlet senses 6 or

TRANSFORMER SECONDARY
MAIN

O 0]
o o]
(o} o

O O

WARNING
HIGH VOLTAGE-DO NOT OPEN
UNLESS ALL POWER IS DISCONNECTED

Figure 11A-6. Transformer Secondary Main
Panel

11A-8
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more milliAmperes of ground fault current, it
will act as a circuit breaker and open the circuit.
When the circuit is opened, the RESET push-

“button extends out of the receptacle plate. To

reset a tripped GFCI outlet, depress the red
RESET push-button until it locks in place. If
the push-button will not reset, there is a prob-
lem with that part of the 120Vac circuitry — or
the appliance used — that requires attention.

Testing a GFCI Outlet

To test a GFCI outlet, depress the black
TEST push-button switch. The red RESET
push-button switch should pop out. If so,
depress the RESET push-button until it is once
more locked in place. If the RESET push-but-
ton does not pop out when the GFCI is tested,
do not use it. Have the GFCI outlet checked and
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possibly replaced by a competent marine
electrician.

Automatic Converiers

NOTE:
The test circuit requires 120Vac to operate.

Three onboard ac/dc converters change
120Vac input into 12Vdc or 24Vdc output to
charge the appropriate battery banks. When the
batteries are fully charged, the converters main-
tain a trickle charge condition. Bertram recom-
mends that the converters normally be left in

Corrosion Of Underwater Fittings

the ON position with either shore power or the
generator supplying the power.

Additional information on the converters
can be found in Section 10A: 12-Volt DC
Electrical System and Section 10B: 24-
Volt DC Electrical System.

Bonding

As a part of the electrical system, your
Bertram is equipped with a bonding system
designed to minimize stray current corrosion.
The main grounding strap runs fore and aft
through the bilge area. This main grounding

strap is connected by jumpers or grounding
conductor to:

+ all underwater fittings and hardware;

« engine blocks;

« all onboard ac equipment.

Electrolysis

If your vessel will remain idle for extended
periods of time, Bertram suggests that you use
a zinc “fish”. For details of this preventive
maintenance procedure, see Part lll, Main-
tenance.

Galvanic Isolator

The galvanic isolator on your Bertram is a
solid state device designed to stop accelerated
underwater corrosion that can occur when the
vessel is dockside and connected to shore
power. This is a passive unit that requires no
maintenance. It acts as an electrical filter to
prevent the flow of dc galvanic corrosion cur-
rents through the power system grounding con-
ductor (the green wiré) without sacrificing the
safety features of the ac grounding system.

A grounding conductor is not normally a
current carrying conductor, but under abnormal

©1990
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conditions an ac current may flow in this con-

ductor. Two of the possible conditions are:

1) A breakdown of the insulation between a
current carrying conductor and the ground-
ing conductor.

2) Incorrect or inadequate wiring on shore or
on your vessel.

To minimize shock hazard when your ves-
sel is connected to shore power, the shore
power green grounding conductor is electrical-
ly tied to the vessel grounding system. This
electrically connects your vessel’s underwater
metal fittings through the bonding system to the
shore ac grounding system and to other vessels
which are connected to the shore grounding
system. This connection can cause difficulties,
in that your expendable zinc anode system may
be overloaded.

To stop the overload, the galvanic path
must be broken without cutting the green
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Section 11A: 120/240 Volt AC Electrical System

grounding conductor in your shoreline. Your
Bertram is equipped with a galvanic isolator to
do this. It is installed in series with the (green)

European Shore Power

shoreline grounding conductor and the ac panel
or power selector switches.

If this vessel will be operated in foreign
ports that have shore power of 220 to 250Vac
and 50Hz, instead of 120/240Vac 60Hz,
Bertram’s European shore power option should
be installed. This system uses built-in isolation
transformers that provide shipboard 120Vac
and 240Vac when using the shorelines.

The generators remain unchanged with an
output of 120/240Vac at 60Hz. The standard ac
electrical equipment remains the same since it

11A-10
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was selected to be able to operate on 50 or 60Hz
(although motor driven equipment will be less
efficient when used on 50Hz).

The shorelines are equipped with connec-
tors on the dock end that will mate with con-
nectors used at American marinas. If your
vessel is to be used in other ports, you may wish
to buy adaptors to match the connectors at your
ports of call.
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Section 11B

AC Generator Systems

AWARNING

If you come into contact with
moving machinery, you can
be seriously injured.

Carbon Monoxide Hazard

ACAUTION

Operating engines and generators may
produce high noise levels in the engine/
generator room. To protect your hearing,
obtain and wear hearing protection
equipment that meets recommendations of
the U.S. Occupational Safety & Health
Administration (OSHA).

AWARNING

Diesel internal combustion engines use
petrofuels and emit carbon monoxide
gas. This gas is colorless, odorless, and
lethal if breathed in sufficient quantities.

Generator Maintenance

Carbon monoxide poisoning is one of
boating’s most treacherous hazards. Please
read very carefully the information in Part I,
Section 3 under Carbon Monoxide Gas.

Your generators are manufactured from
high quality materials in designs of proven
ruggedness. Nonetheless, your generators’ per-
formance and life expectancy depend very
much on the care you give them.

To maintain its rugged reliability and en-
sure long life for all the components, your
generators demand your careful attention,
gentle treatment and a consistent program of
preventive maintenance.

©1990
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Part Il of this manual contains information
on maintaining your vessel; Part lll, Section
1 covers Periodic Maintenance. You
should also follow the instructions in the gen-
erator operator’s manuals provided by the
manufacturers for:

o selection of fuel and lubricants;
¢ monitoring performance instruments;
 scheduled preventive maintenance.
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Operating the Generators

ACAUTlON

To avoid circuit overloading and tripping
the circuit breakers, do not exceed 65Amp
current draw when using a generator.

NOTE:

Both generators can be run
simultaneously if needed. Generator No. 1
can power the right section of the Salon
AC Power Center, and Generator No. 2
can power the left section, or vice versa.

The controls and gauges for starting, stop-
ping, and monitoring your two 240Vac gener-
ators are on the Flybridge 120/240Vac
Distribution Panel (Figure 11A-3). For each

generator, this panel has a frequency meter, a
Voltmeter and two Ammeters (one for each leg
of the generator output). There are START-
STOP/PREHEAT switches for each gener-

ator and a battery paralleling switch for the
12Vdc battery banks to make it easier to start
the generators’ Diesel engines.

NOTE:

Each generator has a main "E" type circuit
breaker mounted on it. Since the
generators are both oriented the same
way for ease of maintenance, on the port
generator this circuit breaker is inboard
and on the starboard generator this circuit
breaker is outboard. Under normal
operating conditions, this circuit breaker is
always in the ON position.

Before Starting the Generators

1) Be sure the seawater valve is open.

2) Be sure the heat exchanger expansion tank
on top of each generator is full of the proper
coolant.

3) Check each generator’s lubrication oil
level.

4) Select either the aft or forward fuel tank as
the Diesel fuel source.

5) On the Engine Room 12Vdc Battery Dis-
connect Panel (Figure 10A-1), set both Bat-
tery No. 1 and Battery No. 2 battery
disconnect switches to ON,

Starting the Generators

ACAUTION

If a generator won't start after several tries,
its waterlift muffler may fill with water. To
keep seawater out of the generators’
exhaust manifolds, use the muffler drain
plugs to empty the mufflers before moving
your vessel.

11B-2
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. ACAUTION

When starting your generators:
do not exceed 30 seconds of warmup or 30
seconds of cranking. If a generator fails to
start, wait 2 to 3 minutes before trying to
start it again.

On the Flybridge 120/240Vac Distribution
Panel (Figure 11A-3):
1) Push the START-STOP/PREHEAT
switch down to PREHEAT for up to 30
seconds, depending on temperature.
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2) Depress and hold the BATTERY PARAL-
LEL switch.

3) Push the START-STOP/PREHEAT
switchup to START for 30 seconds or until
the generator starts. Do not exceed 30
seconds of continuous cranking.

4 The A.C. GENERATORS lamp on the
starboard side of the flybridge overhead
panel illuminates when the generator is run-
ning.

5) Repeat steps 1 through 4 for the other gen-
erator if you want both generators on line.

6) After starting the generator(s), check to be
sure that seawater is flowing from the ex-

haust outlet on the port and/or starboard
corners of your vessel’s transom. If there is
no flow of water from a generator’s exhaust
port when it is running, to avoid damaging
the generator, immediately shut it down
until you solve this problem.

7) To use the electric power from one or both
generator(s), set the selector switch(es) on
the Flybridge 120/240Vac Distribution
Panel (Figure 11A-3). Then set the circuit
breakers for the desired appliances and
equipment to ON.

Stopping the Generators

Manual Stop

1) Remove the ac load from the generators at
the 120Vac and 120/240Vac Shore Panels.

2) On the Flybridge 120/240Vac Distribution
Panel (Figure 11A-3), set the selector
switches to OFF or SHORE.

3) Hold one START-STOP/PREHEAT
switch in the STOP position until that gen-
erator is fully stopped.

4) Repeat step 3 for the other generator.

Automatic Shut-Down

Your generators each have an automatic
shut-down system that requires no action from
the operator. The system stops the Diesel gen-

Generator Fuel System

erator engine before it can be damaged if it
detects:
¢ low oil pressure;
« high exhaust temperature;
» high coolant temperature;
* overspeed.
If the generator shuts down automatically:
1) determine the source of the fault;
2) correct the fault;
3) move the selector switches to OFF;
4) perform the Before Starting the Gener-
ators procedure (above);
5) perform the Starting the Generators
procedure (above).

The fuel system is discussed in Part I,
Section 5.

Generator Cooling System

Your generators are fresh water cooled.

This means a closed and pressurized mixture of

fresh water and a suitable corrosion inhibitor
provides cooling for the generator blocks,
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cylinder heads and exhaust manifolds. This
coolant mixture is in turn cooled by passing it
through the seawater-cooled heat exchanger.
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Fresh Water and Antifreeze Mixture

Your generator coolant provides the
medium for heat transfer to control generator
internal temperature during operation. In a gen-
erator with proper coolant flow, combustion
heat moves through the cylinder walls and the
cylinder head into the coolant. Without ade-
quate coolant, normal heat transfer cannot
occur and generator temperature will rise rapid-
ly.

The coolant solution in your generators
must provide the following functions:

* adequate heat transfer;
* corrosion inhibition;

* protection against the formation of sludge or
scale in the system;

e compatibility with the system’s hoses and
seals;

* adequate freeze protection during cold-
weather operation, and boil-over protection
during hot weather.

Follow the generator manufacturer’s in-
structions for coolant selection, coolant con-
centration, and system maintenance. These
instructions are in the generator operator’s
manual included with your supplementary in-
formation.

Seawater Inlet System

The seawater cooling system for the gener-
ators consists of:
* seawater piping from the seachests
* seawater side of the heat exchangers.
Your Bertram has a seawater heat ex-
changer system mounted on each generator.
Cooling seawater is taken from the
seawater system and pumped into the seawater

11B-4
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side of the heat exchangers. As it travels
through the heat exchangers, heat is transferred
from the generator coolant mixture (which is on
the fresh water side of the heat exchangers) to
the seawater. Then the seawater is piped to the
generators’ exhaust systems, where it mixes
with the exhaust gases and goes overboard with
them.
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Section 12

Compressed Air System

AWARNING

The compressed air system aboard your
Bertram is critical to your vessel's
operation. You must be sure the air in the
system is CLEAN. Keep the filters and

water traps cleaned at all times.

Air Tank

The compressed air system powers your
vessel’s controls, plus the hom, windshield
wipers and toilets (heads).

Compressed air is supplied by the engine-
driven compressor mounted on the port engine
and by a a 120Vac compressor mounted on the
air tank supplies compressed air.

The air tank is in the engine room, outboard
of the port engine.

Specifications, operating information and
maintenance procedures for your air tank can

Air Compressors

be found in the manufacturer’s Operator’s
Manual included with your vessel’s documen-
tation.

AWARNING

Neither compressor/pump is equipped for
nor meant to supply breathing quality air.
To use air from the compressors as a
breathable air supply could result in serious

lung injury or even death.

AWARNING

Do not tamper with the compressor safety
valve or the automatic regulator switch
mechanism. Tampering with either device
could result in severe injury or equipment
damage.

Engine-Driven Compressor

The engine-driven compressor maintains
the compressed air supply when the main en-
gines are operating.

©1990

Specifications, operating information and
maintenance procedures for your engine-
driven air compressor can be found in the

--- See Part |l for Maintenance Information --- 12-1
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manufacturer’s Operator’s Manual included
with your vessel’s documentation.

120Vac Compressor

The 120Vac compressor is powered
through through circuit breaker #7 — AIR
COMPRESSOR on Panel A of the Engine
Room 120/240Vac Distribution Panel (Figure
11A-2).

On top of the compressor is a control box
with two air pressure gauges, a regulator knob,
an ASME safety valve, an OFF/AUTO switch,
and a standard compressed air fitting. One pres-
sure gauge shows tank pressure, and the other
shows air line pressure. Both gauges display
pounds per square inch (psi).

Normally, the circuit breaker for this com-
pressor is in the ON position even when the

12-2 --- See Part ill for Maintenance information ---

engines are operating. Keep in mind, however,
that you need an ac power source to supply
120Vac power to the compressor motor.

When the operating switch on the compres-
sor control box is in the AUTO position, the
compressor motor is automatically switched
ON when the pressure in the tank drops below
80psi and is switched OFF when the tank pres-
sure reaches 100psi.

Specifications, operating information and
maintenance procedures for your 120Vac air
compressor can be found in the manufacturer’s
Operator’s Manual included with your vessel’s
documentation.
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Section 13

Seawater System

Seawater is used several ways on your ves-
sel:
« to cool the engines and generators;
« to cool the air conditioning systems;
« to supply raw water for the water maker;

Sea Chests

 to wash down the decks;
» in the baitwell and prep center.

The system is diagrammed in Drawing
10102-6 in Part 4 - Supplement.

All seawater is taken into the vessel through
a pair of cross-connected sea chests. These sea
chests are located in the engine room forward
of each main engine. Piping supplies seawater

Sea water Drainage System

from the sea chests to the various devices that
use it. The main seawater valves are directly
forward of each sea chest.

Just as seawater is taken into your vessel
through the sea chests, most seawater leaving
the vessel is pumped overboard from a seawater

Seawater Washdown System (Optional)

holding tank. This tank is between the engines,
beneath the engine room catwalk.

AWAHMNG

SEAWATER FAUCET(s) should be
clearly labeled to prevent accidental use
of seawater for drinking or cooking.

NOTE:
Always switch this system OFF when you
leave your vessel unattended.

The basic seawater washdown system is a
convenience feature for fishermen. The

©1990

seawater washdown system makes cleaning of
fish, fish boxes, baitwells, and the cockpit area
easier and neater while at sea. You can also use
it to aerate the optional live baitwell and wash
off the anchor.

The seawater washdown system draws its
electrical power fromthe SEAWATER PUMP
circuit breaker on Panel B of the Engine Room
120/240Vac Distribution Panel (Figure 11A-
2), and consists of:

e raw water pump;
o shutoff valve;

--- See Part 1l for Maintenance Information --- 13-1
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* pressure relief valve;
* seawater faucets.

If the optional baitwell is installed, there is
additional seawater plumbing to the baitwell in
the cockpit preparation center.

System Operation

The components of this system are aft on
the port side of the lazarette.

To operate, the SEA WATER PUMP cir-
cuit breaker must be ON.

With the deck wash valve (on the lower aft
side of the port cockpit pilaster) open, switch
the system ON using the SEA WATER
WASHDOWN PUMP switch On the star-

Bilge Manifold

board cockpit locker. Shut the system
OFFwhen you are finished.

A relief valve and an overboard discharge
through-hull fitting relieve pressure on the sys-
tem when the faucets are closed.

Bertram recommends that you switch the
SEA WATER PUMP circuit breaker OFF

except when you are using the system.

Seawater is also used to exercise the
Auxiliary Engine-driven Bilge Pump. See Part
Ill, Section 1 for instructions on operat-

13-2
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ing this pump as a part of your regular
maintenance procedures.

O 0
COCKPIT & SEA WATER
STEP LTS WASHDOWN

() PUMP
@] — O
LAZARETTE
LIGHT
QO o
FUEL VENT
TANK MONITOR o— o
TEST WARNING
o O DO NOT SPRAY
O  qeme  ON ELECTRICAL
@) FIRE
O o)

Figure 13B-1: Cockpit Monitor Panel
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Section 14
Accessories
Entertainment Center
NOTE: * two am/fm tuner/amplifiers;

The U.S. Coast Guard warns that stray
electronic impulses from onboard
television sets can adversely affect your
Loran receiver accuracy. The offending
signals are harmonics of the horizontal
sweep frequency and may be present any
time the television set is operating.

For your entertainment, your Bertram is
equipped with a multi-media, electronic enter-
tainment system which includes:
 two television monitors;
 a VHS video cassette recorder/player (VCR);

* a compact disc (CD) player.

With two televisions and a VCR on board,
you and your guests can enjoy two different
television programs and record yet another.

Similarly, the audio components intercon-
nect with five pairs of built-in stereo speakers
located through your vessel. This allows the
five areas of your Bertram to listen to either
am/fm receiver or the compact disc player.

The television/VCR system and the stereo
system operate independently.

Components

Specifications, operating information and
maintenance procedures for the components of
your entertainment center can be found in the
manufacturer’s Operator’s Manuals included
with your vessel’s documentation.

There are two antenna sources: a built-in
22-inch diameter, omni-directional antenna lo-
cated within the flybridge structure, and the
port and starboard cable television (CATV)
inputs.

A three position selector switch — mounted
in the aft side of the galley peninsula — allows
you to select the input you want. Position A is
for the port side CATV connection; position B
is for the omni-directional antenna; position C
is for the starboard side CATV connection.

©1990

The selector box connects to a tv/fm band
separator, which separates the TV frequency
signals from the fm signals. FM signals are sent
to a signal splitter. One leg of this splitter is
connected to an am/fm stereo receiver in the
muaster stateroom, and the other is connected to
a similar system in the salon.

These am/fm receivers are connected to
five sets of stereo speakers in:

1) the master stateroom (volume in these
speakers is controlled by the master
stateroom receiver);

2) the salon (volume in these speakers is con-
trolled by the salon receiver);

3) the port guest stateroom (these speakers
have an independent volume control);

--- See Part Il for Maintenance Information --- 14-1
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4) the flybridge (these speakers have an inde-
pendent volume control;
5) the cockpit (these speakers have an inde-
pendent volume control).
The compact disc player, located in the
salon, can play through either am/fm receiver.

Telephones

NOTE:
To use the compact disc player, switch ON
the am/fm receiver in the salon.

Your Bertram has two standard telephone
jacks, one in the salon and the other in the
master stateroom. Telephone inlets are on the

Built-in Vacuum System

outsides of the cockpit pilasters with the electri-
cal and CATV connections.

ACAUTION

To avoid electric shock, do not use on wet
surfaces or pick up water or damp
matenals.

ACAUTION

FIRE DANGER:
Do not pick up hot ashes, cigarette butts,
or flammable powders.
Do not operate near flammable
gases or liquids.

ACAUTION

To avoid possible injury, do not change the
bag when the hose is connected.

To make it easier for you to keep your
Bertram “shipshape,” your vessel has a built-in
vacuum system in the starboard salon cabinets.
Your system’s accessories will allow you to
reach all the staterooms, the heads, the salon
and the galley areas. However, the system is not
a wet vacuum system. It is not designed or

intended for use in the bilges or in the engine
room.

Specifications, operating information and
maintenance procedures for your central
vacuum system can be found in the
manufacturer’s Operator’s Manual included
with your vessel’s documentation.

Operation

Your vacuum system is powered by
120Vac, through the CENTRAL VAC OUT-
LETS circuit breaker on the Engine Room
120/240Vac Distribution Panel (Figure 11A-
2). It is automatically switched ON when you
plug the hose into the hose receptacle, and is
automatically switched OFF when you remove
the hose. You can connect or disconnect the
system accessories (hose, extension wands, and
vacuum heads) with a slight twisting motion.

The vacuum system is manufactured by
Wal-Vac Inc., 318 Mart St. SW, Grand Rapids,
Michigan 49508. It uses easily replacable dust
bags that are available from Bertram or from
the manufacturer in packages of five. These
carry Bertram part number 181433 and Wal-
Vac part number 54062 (Bag, Disposable).

You should wash the secondary filter with
amild detergent as required and replace it when

14-2 --- Sga Part 11| for Maintenance Information --- ©1990
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worn or torn. It carries Wal-Vac part number
54230 (Filter, Secondary).

For more specific information on operating
your vacuum system, see the separate Wal-Vac

Windlass with Wildcat

operator’s manual provided with your vessel’s
documentation.

AWARNING

Exercise extreme caution when working
with a windlass. This device can inflict
severe injury.

ACAUTION

To avoid possible accidental operation, the
WINDLASS circuit breaker on Panel D of
the Engine Room 120/240Vac Distribution
Panel should always be OFF except when
the windlass is in use.

The windlass is intended only to liftup your
anchor. It is not built as a mooring bitt, nor is it
intended as one.

The capstan head is keyed directly to the
windlass motor shaft and will revolve when-
ever the windlass motor is switched ON.

The windlass is powered by 120/240Vdc
power through the WINDLASS circuit breaker
on Panel D of the Engine Room 120/240Vac
Distribution Panel.

The windlass is connected to an overload
circuit breaker and fuse box located beneath the
bed in the forward stateroom. To get to the
breaker box, remove the starboard drawers
under the bed. Switch the master switch OFF
by turning it until the O shows under the view-
port in the switch handle. Then use the key
hanging near the box (another is in the owner’s
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documentation) to unlock the 1/4-turn cabinet

latches. Open the door, and the overload circuit

breaker is in the upper port comer of the box.
To raise an anchor line:

1) set the WINDLASS circuit breaker ON;

2) remove the chain latch;

3) step on the black foot switch to switch the
windlass ON;

4) release the foot switch when the anchor is
retrieved;

5) replace the chain latch.

To lower an anchor line:

1) on the Engine Room 120/240Vac Distribu-
tion Panel, set circuit breaker # 6 —
WINDLASS to ON;

2) remove the chain latch;

3) step on the red foot switch to switch the
windlass ON;

4) release the foot switch when the anchor is
lowered as far as you want;

5) replace the chain latch.

NOTE:
The fit of the chain links to the wildcat is
critical. For safety’s sake, the chain must
not jam, skip, or jump.

Specifications, operating information and
maintenance procedures for your windlass can
be found in the manufacturer’s Operator’s
Manual included with your vessel’s documen-
tation.

--- See Part lll for Maintenance information --- 14-3
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Refridgerated Fish Box (Optional)

An optional refridgerated fishbox can be
installed in the cockpit sole.

Ice Makers

The salon ice maker is powered through the
SALONICE MAKER circuit breaker on Panel
B of the Flybridge 120/240Vac Distribution
Panel.

Water for the ice maker is supplied by the
fresh water system.

Power Riggers (Optional)

Specifications, operating information and
maintenance procedures for your ice makers
can be found in the manufacturer’s Operator’s
Manual included with your vessel’s documen-
tation.

The power riggers can be remotely control-
led from the aft steering station. The controls
are on the underside of the aft steering station.

14-6 --- See Part |l for Maintenance Information ---

There are seperate switches for the port ans
starboard riggers . Pressing the switch outboard
will cause the rigger to extend outboard and
pressing inboard will bring it back in.
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Section 1

Periodic Maintenance

The maintenance required by your Bertram
during a boating season — and throughout the
year — will partially depend on the way you
use it and store it. Example: adequate cabin
ventilation when the vessel is not in use reduces
interior maintenance because it minimizes mil-
dew and odors. Example: a good coat of wax
minimizes exterior maintenance.

There are health considerations, too. One
prominent threat to avoid is carbon monoxide
poisoning. To prevent exhaust gases from leak-
ing and escaping, you should make a thorough,

Onboard Maintenance Supplies

periodic inspection of the engine and ac gener-
ator exhaust gas systems. Be especially
thorough in checking for faulty hoses and loose
hose connections.

This section provides a suggested basic
preventive maintenance program for a vessel
under “average use” conditions. You’ll want to
combine this program with the detailed peri-
odic maintenance programs in each of the
manufacturer’s operating manuals for major
onboard components such as engines, ac gen-
erator, and other systems.

Bertram suggests that you have an onboard
tool kit. Here’s a basic list:
* aselection of wire and paint brushes;
* a selection of files;
* a set of open end wrenches;
* asetof socket wrenches with 1/4 and 1/2 inch
drives;
 emery and crocus cloth;
* steel and bronze wool;
* spray cans of metal primer and engine touch-
up paint;
¢ asmall (§ inch by 7 inch) inspection mirror;
* an assortment of electrical connectors;
* aroll of electrical tape;
* spray lubricant (WD-40, CRC, LPS, etc.).
Assorted hand tools can be very helpful:
* pocket knife (a seaman’s knife with mar-
linspike is best);
 socket wrench set;
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* combination wrench (open-end and box) set;

¢ hex key (Allen wrench) set;

* small, medium, and large straight and Phil-
lips screwdrivers;

* ball peen and “soft” hammers;

* gas pipe and long-nosed pliers;

* small, medium, and large “Vise Grip” and
“Channel Lock” type pliers;

» electrical crimp-on connector tool;

* hand-held Volt-Ohmmeter:;

» 1/4-inch or 3/8-inch electric drill and assorted
bits.

You may also wish to carry some Spare

parts:

* engine accessory drive belts;

» fuel filter elements;

¢ bulbs for all navigation lights;

» fuses, including spares for electronic gear;

* hoses;

1-1
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* hose clamps;
* epoxy mender kit;

Periodic Maintenance Schedule

» plastic tie-wraps;
* duct tape.

Bertram suggests that you develop a peri-
odic maintenance schedule for all pieces of
equipment installed on your vessel, including
standard and optional systems, and including

Daily Maintenance

any equipment installed after initial delivery
from the factory. This list can be compiled from
the operator’s manuals supplied with each sys-
tem or piece of equipment.

When Starting Engines and Generator and Before Putting to Sea

—_ 1) Pump the bilges dry by moving each
BILGE PUMP switch on the flybridge control
console instrument panel from its normal
AUTO position to the MAN position. (While
pumping the bilges, check each bilge pump
electronic switch and each alarm float switch
and sump pump float switch operation). Return
the BILGE PUMP switches to AUTO.

__ 2) Use the blowers to ventilate the en-
gine room (while you are ventilating, check
blower operation).

—— 3) Check engine and generator
lubricating oil levels; add oil if necessary.

__ 4) Check transmission oil levels; add
oil if necessary.

__ 5) Check engine and generator coolant
levels; add coolant if necessary.

__ 6) Drain accumulated water from the
fuel oil/water separators.

__ 7) Check the air cleaner indicators; if
required, replace the air filters.

— 8) Check fuel, coolant, and lubricating
oil systems on engines and generators for leaks.

— 9) Check that all engine and generator
belts are in good condition and have proper
tension.

__ 10) Check that all cooling seawater
valves are fully OPEN. This includes valves
for:

1-2

__ a) engines;

__ b) generators;

__ ) water maker;

__ d) air conditioning systems;

__ ¢) seawater washdown system;

__ 11) Visually check seawater strainers
for dirt accumulation. Clean as necessary.

— 12) Check the water level in the bat-
teries (see Part lll, Section 4).

__ 13) Check for a slow drip at the shaft
stuffing boxes.

__ 14) Check for proper operation of
navigation and anchor lights.

__ 15) Check the steering system reser-
voir sight glass for the proper hydraulic steering
fluid level. (This reservoir is in the lazarette).

— 16) Check the pressure gauge on top of
the steering system reservoir for proper air
pressure level.

__ 17) Once each engine is started, check
that a water stream is coming from its engine
exhaust transom outlet.

__ 18) With the ac generators running,
check the generator cooling seawater flow by
observing the generator exhaust outlets. Water
should be exhausting from transom outlets.

__ 19) Check fuel and water levels. Refill
as necessary.
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After Docking

__ 1) Pump bilges as necessary.

__ 2) Top off (refill) fuel and water tanks.

__ 3) Wash down the boat with fresh
water. Be sure to close shore power inlets or see
that lines are properly connected.

Monthly Maintenance

— 4) Turn 24Vdc and 12Vdc battery
switches OFF if you plan to leave your vessel
unattended.

__ 5) Tum all unnecessary 120Vac equip-
ment OFF. Leave the converters ON to keep
batteries charged.

Fire Extinguishing Systems

—_ 1) Check the portable (hand held) dry
chemical fire extinguishers per instructions in
this section under Maintenance of Portable
Dry Chemical Fire Extinguishers.

___ 2) Check the Halon 1301 fixed fire ex-
tinguisher system per instructions in this sec-
tion under Halon 1301 Fixed Fire
Extinguisher System Maintenance.

Auxiliary Engine Driven Bilge Pump

Exercise the pump to keep the rubber im-
peller from taking a “set””:

1) open the manifold valve to the seawater
system (and be sure the valves to the bilges are
closed to avoid the loss of suction);

2) engage the clutch by pulling it toward
the vessel’s centerline;

Engine Zincs

3) pump a few gallons of water overboard;

4) disengage the clutch by pushing the
lever away from the vessel’s centerline;

5) close the manifold valve to the seawater
system.

__Follow the engine, marine transmission,
and generator manufacturer’s instruction on
maintenance of zinc anodes. These are

Every 25 Hours or Twice per Season

specified in the manufacturer’s manuals and are
part of your vessel’s documentation.

NOTE:
You must inspect and clean the fuel filter
canisters every 25 hours of operation,
or at least twice each season,
whichever comes first.
This inspection is mandatory.

__ 1) Inspect and clean the fuel fil-
ter/water separator canisters. Remove all sedi-
ment and water which may have collected.
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Inspect the canisters closely for possible
deterioration from corrosion. If you you find
such signs, replace the canister.

While checking the fuel filter canisters,
make a complete inspection of the entire engine
fuel system for possible leaks or damage.

__ 2) Check the hatch dogs on forward
and cockpit hatches for proper operation and
for “snug” fit.
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__ 3) Check that the engine mounting
bolts and the propeller shaft coupling bolts are
tight.

— 4) Check the emergency shutdown
system: with the Diesel engines off, check the
operation of the emergency shutdown system
cables by pulling the “T” handles on at the
entrance to the engine room.

__ 5) Check the engine room and com-
pletely inspect the engines and the ac gener-

Every 100 Hours or 60 Days

ators on the inboard and outboard sides includ-
ing the engine mounts, etc, for rust and cor-
rosion. Rust must be wire brushed down to bare
metal, primed, allowed to dry, and painted.

While looking for rust, check for leaking
hoses or gaskets, loose wires, loss of electrical
ground, and the oxidation of leads and connec-
tors.

Exterior

__ 1) Clean and wax exterior fiberglass
finish.

__ 2) Clean hardware, apply protective
polish.

__ 3) Tighten loose fittings.

__ 4) Lubricate locks and latches.

—_ 5) Inspect varnished areas. Where var-
nish has begun to deteriorate, sand lightly and
apply high quality marine varmish.

__ 6) Clean exterior seat cushions with a
mild soap solution or a light household bleach
solution. Rinse off with fresh water.

__7) Check oil level in the windlass. Oil
should be up to the line in the oil level viewport
on the front of the windlass. If additional oil is
required, remove the plug above the viewport
and fill to the proper level. Replace the fill plug.

Interior

ACAUTION

Do not use a bleach solution or solvents on
vinyl headliner
or wall coverings.
Clean vinyl with mild soap
and warm water.
Clean Novasuede per instructions in Part
Ill, Section 6, Table 6-2.

_ 1) Completely air out the vessel.

__ 2) Clean, dry and air out all life jackets.

— 3) Use your nose and eyes to check
your boat for mildew. If you find mildew:

__ a) Thoroughly wash down any mil-
dewed painted or other hard surfaces with a
household bleach solution.

1-4

__ b) Wash mildewed vinyl surfaces with
commercial cleaners such as 409, Fantastic, or
the equivalent.

__ ¢) Clean mildewed Novasuede sur-
faces using the cleaning agents listed in Table
6-2 in Part lll, Section 6.

__ 4) Operate all drawers and doors.
Slight adjustments may be necessary on the
doors and drawers because they may have ex-
panded from moisture. Drawers will slide
easier if you lubricate the runners with wax or
other solid lubricant.

__ 5) Check that all hand held fire extin-
guishers:

—_ a) are secure in their mountings;

b) are free from rust and corrosion;
¢) have a full charge.
6) Check first aid kit.

©1990



Bertram 72’ Operator's Manual: Part |1I

Forward Cabin

_ 1) Check for proper light operation.

__ 2) Check that there is electrical power
to the 120 Vac duplex outlets (requires 120Vac
electrical power).

—_ 3) Check the deck hatches for smooth
operation, secure locking, and watertight fit.

__ 4) Check the air conditioning systems
for cooling and heating (requires 120Vac
electrical power).

__ 5) Check the entertainment and
telephone systems for proper operation.

Companionway to the forward cabin

— Check the forward compartment bilge
pump and bilge pump switch for proper opera-
tion (refer to Part ll, Section 4 under Bilge

Pump Systems for the correct procedures in
bilge pump system testing and maintenance).

Heads

__ 1) Check for proper light operation.

— 2) Check for electrical power to the
120 Vac GFCI duplex outlet (see Testing a
‘GFCI Outlet in Part Il, Section 11).

— 3) Check lavatory water faucets for
proper operation.

__ 4) Check the lavatory sink drain for
plugging and leaks.

— 5) Check the toilets for proper opera-
tion.

__ 6) Check shower water faucets for
proper operation.

__ 7) Check the head exhaust blower for
proper operation.

_ 8) Check the head ventilation blower
for proper operation.

__9) Check the head air conditioning duct
(requires that the air conditioning system be
operating).

Galley and Salon

__ 1) Check proper light operation.

__ 2) Check for electrical power in both
sockets of the 120 Vac GFCI duplex outlet
(requires 120 Vac electrical power).

—— 3) Check water faucet for proper
operation.

— 4) Check the galley sink drain for plug-
ging and leaks.

__ 5) Clean and check the stove bumers
for proper operation (requires 120 Vac power).

__ 6) Clean and check the microwave
oven for proper operation (requires 120 Vac
electrical power).

— 7) Check the refrigerator for proper
operation; clean it with a solution of baking
soda in water (requires 120 Vac power).

—_ 8) Check the freezer and the salon
icemaker for proper operation; clean them with
a solution of baking soda in water (requires 120
Vac electrical power).

Engine/Generator Room

__ 1) Follow the engine, marine transmis-
sion, and generator manufacturers’ periodic
preventive maintenance programs as specified
in the manufacturer’s manuals (these are part
of your vessel’s documentation).
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__ 2) Check the engine and generator for
oil leaks.

__ 3) Check the engine mounting bolts for
tightness. If you find they are loose, have the
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engine and propeller shaft realigned. Part /i,
Section 4 discusses alignment procedures.

— 4) Check the generator mounting bolts
for tightness.

— 5) Check all engine and generator
hoses and hose clamps.

—_ 6) Check all engine and generator fuel
lines, flare nuts, and valves for leaks.

— 7) Unscrew and remove the drain plug
from the bottom of each fuel/water separator;
drain any accumulated water and any residual
fuel into a container suitable for disposal;
reinstall the drain plug.

ACAUTION

To eliminate a possible fire hazard and
avoid violating the law by
pumping fuel overboard, do not
allow fuel to spill onto the
engine compartment
decks or collect in the bilges.

__ 8) Check the control cable brackets for
tightness.

—_ 9) Lubricate the threaded cable ends
and check the adjustment nuts for tightness.

__ 10) Check the engine room sump
pump and its associated sump pump switch for
proper operation (refer to Part lll, Section 4
under Bilge Pump Systems for the correct
procedures in bilge pump system testing and
maintenance).

— 11) Check that the engine room sump
pump screen and strainer are clean.

— 12) Check the engine room bilge pump
and its associated bilge pump switch for proper
operation (refer to Part lll, Section 4 under
Bilge Pump Systems for the correct proce-
dures in bilge pump system testing and main-
tenance).

__ 13) Manually test the bilge flood alarm
float switch for proper operation. Lift the float
to test the alarm light and bell.
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__ 14) Check all electrical connections
for corrosion, and clean or replace as necessary.

—_ 15) Check the exhaust blowers for
proper operation.

— 16) Check the exhaust hoses and hose
clamps for leaks.

__ 17) Check that wires are not rubbing
against sharp edges and that the insulation has
not been worn off.

—_ 18) Check the gauge senders and alarm
system connections.

__ 19) Check raw water seacocks; lubri-
cate with petroleum jelly.

—_ 20) Check the seawater strainers and
be sure they are free of all foreign matter. If the
strainers need cleaning:

__ @) close the appropriate seacock;

—— b) loosen the wing nuts atop the
strainer body;

__ ¢) swing the top to one side; remove
the strainer basket for cleaning;

—_ d) replace the basket;

__ ) resecure the top;

f) reopen the seacock;

—_ 8) check for leaks.

__ 21) Check the seawater system lines
and fittings for leaks.

— 22) Check the stuffing boxes. A slight
drip is desirable, as seawater lubricates the
packing. However, if the stuffing box is leaking
excessively, follow the procedure discussed in
Part Ill, Section 4.

__ 23) Ifthe optional seawater washdown
system is installed, check lines and fittings for
leaks.

__ 24) Check the seawater pump and
relief valve for proper operation and for leaks
(requires 120Vac electrical power).

__ 25) Check the air compressor and lines
for proper operation and for leaks (requires
120Vac electrical power).

__ 26) Check the following items on the
air conditioning:
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NOTE:
This is a sealed system.
Do not loosen flare nut fittings
on any air conditioning line.

__ a) check the condensing units for rust
and loose fittings;

__ b) check the seawater hose clamps for
loose fittings;

__ ¢) clean the seawater strainer;

— d) check for proper pump operation
(requires 120Vac electrical power);

— ¢©) check for corrosion-free and tight
electrical connections.

Batteries

AWARNING

The gases that escape from any
charging lead acld battery are an
explosive mixture of oxygen and
hydrogen. This mixture will explode
with great violence and spray battery
acid If a spark or open flame is
allowed too close.

ACAUTION

1) Do not overfill battery cells. Overfilling
causes acid leaks during charging, and this
corrodes the battery terminals and cables.

2) Never add acid to a battery cell.

NOTE:
Always turn off all dc power and the
converters prior to cleaning or working on
battery terminal connections.

__ 1) Check each battery cell with a
hydrometer. The cells will read between 1.250
and 1.265 if the battery is fully charged.

— 2) Add distilled water if necessary.

— 3) Service the battery terminals:

__ a) Remove the NEGATIVE battery
cable terminal first and then the POSITIVE
cable terminal.

__ b) scrape the battery terminals and the
inside of the cable clamps;

— ©) wipe off the top of each battery with
a cloth wetted with ammonia or baking soda in
water, do not allow this mixture to get into the
battery cells;

— d) wipe off the top of each battery with
a cloth wetted with fresh water;

__ ©) Removeall accumulated liquid from
battery boxes;

__ ) coat both the terminals and the
clamps with petroleum jelly or a silicone
grease;

—_ 8) reassemble the battery cable ter-
minal connections ensuring that each terminal
clamp is tight, attach POSITIVE terminal, then
NEGATIVE terminal.

NOTE:
See Part lll, Section IV under Spilled
Battery Aclid.

Lazarette

— 1) Clean the screen on the bilge pump.

— 2) Check the bilge pump and the pump
float switch for proper operation.

— 3) Manually check the bilge flood
alarm float switches for proper operation. Lift
the float to test the alarm light and bell.
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— 4) Check the trim tab hydraulic fluid
level; for service see Part Ill, Section 3 under
Trim Tab System T roubleshooting.

— 3) Check each trim tab motor, pump,
and cylinder for proper operation.
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__ 6) Inspect both rudder ports for leaks.
The rudders use a packing gland similar to the
propeller shaft stuffing box. Follow the proce-
dure described in Part Ill, Section 4 for pack-
ing the propeller shaft stuffing boxes to stop
excessive rudder post leaking.

— 7) Check the following steering system
components for tightness, fluid level, and for
smooth, proper operation:

__ a) hydraulic fluid reservoir (the fluid
level indicator that should show the fluid level
to be about two inches from the top);

__ b) clevis bolts;
¢) rudder arms;
d) lock nuts; and,
e) lock bolts.
__ 8) Add grease to the both tie rod end
fittings and to both rudder upper bearing fit-
tings.

__ 9) Check for fresh water system line
and fitting leaks.

—_10) Check the fresh water pump for
proper operation and for leaks.

Flybridge Control Console

__ 1) Try switches, gauges, and controls
for proper operation.

__ 2) Check the electrical connections for
tightness and signs of corrosion. Clean if neces-

sary.

Every Six Months

__ 3) Lubricate the control heads as re-
quired.

Flush The Air Conditioning System

Flush the air conditioning system coolant
(fresh water) lines every six months to keep the
coolant in an alkaline state. If the system water
becomes acidic, the Qest fittings may
deteriorate.

As Required

For more information on your air con-
ditioning system, see the manufacturer’s
operator’s manual included with your vessel
documentation.

Clean the Bottom

Haul your vessel out of the water, scrub the
bottom, and if necessary repaint with anti- foul-
ing paint. See Part lll, Section 6 for informa-
tion on Bottom Anti-Fouling Paint.

NOTE:
Never paint transducers or zincs.

Change Engine Oil and Filters

Change the lubricating oil in the engines
and in the generator at least as often as required
in the manufacturer’s operator’s manuals.
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Change the lubricating oil filters each time
you change the lubricating oil.
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Change Turbocharger Silencer Air Filters (Diesel Engines)

Check the air filter indicators on the engine
turbocharger silencers each time you check the
engine oil. You can check the indicators with
engines stopped.

There is one indicator on each filter. The
indicator is located on the end of the air filter,
and holds the filter onto its support shaft. The

indicator should have a small green dot show-
ing when the filter is operating properly. When
filter replacement is necessary, the green dot
disappears, and the entire indicator area is red.
Replace the filter as soon as possible. Reset the
indicator by applying suction to the indicator
window.

Clean the Bilges

Check the bilges for debris; clear any debris
to keep it from clogging the bilge pump.

Check the limber holes along the keel and
clear them of any debris.

Drain and Clean the Engine and Generator Cooling Systems

Follow manufacturers’ recommendations
for draining and cleaning the fresh water cool-
ing systems in both engines and both gener-
ators.

NOTE:
Coolant specifications for Detroit Diesel
engines are not the same as those for
your generators. Follow the engine and
generator manufacturer’s
recommendations for coolant mixtures.

Crevice Corrosion

For recommendations on engine cooling
system maintenance, see Detroit Diesel publi-
cation 7SE298, Coolant For Detroit Diesel
Engines. A copy is included with this manual.

For recommendations on generator cooling
system maintenance, see your generator
manufacturer’s operator’s manual. A copy is
included with your vessel’s supplementary in-
formation.

When your vessel is in wet storage, rotate
both propeller shafts about once a week to
prevent crevice corrosion, which may occur in

Electrolysis

the area of the struts and shaft logs if the shafts
stay in the water in the same position over a
long period.

If your vessel is idle for extended periods,
Bertram suggests that a zinc “fish” be hung
over the side in the water on a heavy wire with
a clip at the other end of this wire attached to
your vessel’s electrical bonding system.

The use of a zinc “fish” will help control
the electrolytic action affecting the components
mounted through the hull. When a zinc has
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greatly disintegrated, you should replace it, as
it will no longer be effective. You can purchase
zinc “fish” from a marine supply store, or make
them if desired. Remove the zinc from the water
before making any attempt to move the boat
under power. Replace standard transom zincs
as required.
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Maintenance of Portable Dry Chemical Fire Extinguishers

Examine the portable (hand held) fire ex-
tinguishers at least monthly that:

__ 1) they are properly secured in their
intended mounts;

__ 2) they have not suffered rust, cor-
rosion, or mechanical damage;

__ 3) they are fully charged.
Extinguishers that have pressure gauges or in-
dicators should show that the pressure is within

the prescribed limits.
Fire extinguishers without pressure gauges or
indicators should all be periodically weighed
and the exact weight should be noted on the tag
attacheéd to the extinguisher);

__ 4) the tamper-resistant seal proves the
extinguisher has not been operated;

__5) the nozzle orifice is unobstructed
and the extinguisher hose is in good condition.

Portable Fire Extinguisher Service

Have a qualified fire extinguisher service
facility make an annual full check of all port-
able fire extinguishers according to the main-
tenance instructions on the extinguisher

nameplate. This firm should attach a tag to each
extinguisher showing the date of the main-
tenance check.

After Using a Fire Extinguisher

After any use, a qualified fire extinguishing
service facility should recharge or replace port-
able fire extinguishers.

Halon 1301 Fixed Fire Extinguisher System Maintenance

AWARNING

Never attempt to disassemble any part
or portion of your fixed fire extinguisher
system. The system’s contents are
under high pressure. Serious injury
could resulit.

You are not required to empty and
hydrotest this system at regular intervals. How-
ever, the manufacturer specifies that the system
must be examined once a month for accidental
damage, and to be sure no equipment has block-
ed the system’s operation.

The Halon tank (without the brackets)
should be removed and carefully weighed on
an accurate (certified) scale at least once a
month. The exact weight for each unit should
be noted on the tag provided for this purpose
attached to the unit.

Follow the system manufacturer’s instruc-
tions (found in the system operator’s manual)
for acceptable weight loss from the weight
shown on each unit’s nameplate. When either
unit has reached the maximum weight loss, that
unit must immediately be replaced with a serv-
iceable unit.
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Section 2

Engine Troubleshooting

Information on troubleshooting your en-
gines is included in the engine manufacturer’s
documentation. These publications are in-
cluded in your operator’s information packet as
a part of your shipboard documentation.

ACAUTION

Loud noise can damage your hearing.
To prevent possible hearing loss,
before you enter the engine room

when the engines or the ac generator

are running, Bertram strongly
recommends that you put on hearing
protection (ear muffs or ear plugs)
with an OSHA Noise Reduction Ratio
of at least 20 dB.

Spare Parts You May Wish to Keep On Hand

While you’re away from home port, you
may wish to keep on hand replacement air, fuel
and lubricating oil filters, extra engine Iubricat-
ing oil for the main engines and the generator,
and extra transmission lubricating oil.

Youmay also choose to keep aboard a spare
fuel pump and a spare engine cooling system
thermostat.

Rags or shop wipes are also handy to have
aboard, but you should store them with care.
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AWARNING

Olly or fuel-soaked rags and wipes
may be subject to spontaneous
combustion. Do not keep used rags
and wipes in the engine room. They
should be stored in a fire-resistant
container specifically intended for
such storage.
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Troubleshooting MTU Diesel Engines

Table 2-1: Troubleshooting MTU Diesel Engines

Problem

1) Engine doesn't
turn over when
START switch is
pressed.

Cause

Main 24Vdcbattery discon-
nect switch is set to OFF.

24Vdc main circuit breakers
set to OFF.

24Vdc engine circuit
breakers set to OFF.

Battery terminals corroded.

Battery cable(s) loose.

Battery cell or bank low or
dead.

Starter motor cable connec-
tion(s) corroded.

Solution

Set the main 24Vdc battery
disconnect switches to ON.

Set the main circuit breakers
on the engine/generator

_room 24Vdc distribution

paneis to ON.

Set circuit breakers 3F1 and
3F2 on the flybridge 24Vdc
distribution panel to ON.

Clean battery terminals.

Tighten battery cable connec-
tions.

Use BATTERY PARALLEL
switch. Charge or replace
dead battery.

Clean and tighten all cable
connections. Replace badly
corroded starter cable(s).

2-2
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Table 2-1: Troubleshooting MTU Diesel Engines (Continued)

2)

Problem

Nonoperating or
chattering starter
solenoid.

Cause

Battery terminals corroded.

Battery cable(s) loose.

Battery cell or bank low or
dead.

Starter motor cable connec-
tion(s) corroded.

Bad starter solenoid.

Solution

Clean battery terminals.

Tighten battery cable con-
nections.

Use BATTERY PARALLEL
switch. Check battery vol-
tages.Charge or replace
dead battery.

Clean and tighten all cable
connections. Replace badly
corroded starter cable(s).

Replace starter solenoid.
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Table 2-1: Troubleshooting M™J Diesel Engines (Continued)

Problem

3) Engine starts,
runs rough, stalls.

Cause

Fuel filters clogged.
Fuel tank and/or selector val-
ves not fully open.

Contaminated or spoiled
Diesel fuei.

Fuel lines or fittings leaking
(resulting in inadequate flow
or aerated fuel).

Fuel control linkages binding.

Insufficient air intake.

Turbocharger failure.

Soiution

Clean or replace fuel filters.

Reset fuel tank and selector
valves.

Switch tanks. Replace fuel.

Check system for fuel leaks.

Inspect, clean, and adjust
linkages.

Inspect intakes for dirty or
obstructed air silencer(s);
check filter indicators.
Replace filters if necessary
and follow instructions on in-
dicators to reset them.

Shut down engine and con-
tact engine manufacturer's
service department.

2-4
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Table 2-1: Troubleshooting MTU Diesel Engines (Continued)

Problem

4) Engine over
speeds, slows
down, or runs on.

5) Engine lubricat-
ing oil pressure
too high.

Cause

When a Diesel’s rpm in-
crease or decrease at a
given throttle setting, you
may have an internal mal-
function: a stuck injector, a
faulty governor, and/or a rup-
tured lubricating oil seal.

Fault in mechanical throttle
control cable system.

Wrong grade of lubricating

oil.

Clogged ail filter and bypass
relief valve stuck.

Solution

If a Diesel runs normally at
cruising speeds, but does
not slow down when the
throttle is backed off, do not
put the clutch in neutral until
you are sure you have lost
engine control. Keeping the
engine in gear may prevent
engine or gear damage.

To Shut Down A Diessl En-
gine (take these steps in the
order shown):

1) Set the ON/STOP switch
to STOP.

2) If the engine does not
stop, use the EMERGENCY
SHUTDOWN system.

3) If the engine still does not
stop, shut off fuel supply.

Check the throttle linkages.
Readjust system to stop
“creep.”

Watch oil pressure gauge
closely. If the oil pressure ex-
ceeds the manufacturer’'s
specified upper limit, stop en-
gine. Change lubricating oil.

Change ail filter and contact
engine manufacturer’s ser-
vice department.
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Table 2-1: Troubleshooting MTU Diesel Engines (Continued)

Problem

6) Engine lubricat-
ing oil pressure
too low.

7) Excessive engine
lubricating oil con-
sumption.

8) Engine surges.

Cause

Faulty oil pressure alarm.

Low oil level.
Wrong grade of oil.

Water or fuel diluting oil.

Faulty oil pump.

External oil leaks.

Damaged engine patrts.

Worn engine parts.

Airin fuel system.

Clogged fuel filters.

Solution

Check engine oil level.
Watch engine temperature
gauge. Low oil pressure and
high operating temperature
usually go together.

Add oil.
Change oil.

Stop engine. Do not run en-
gine until leak is found;
change oil before running.

Replace pump.

Check all lubricating oil lines
and connections. Tighten
loose fittings, add oil, and
watch closely. If problem per-
sists, stop engine.

Stop engine.

Add oil and watch oil level
closely. If problem persists,
stop engine.

Stop engine. Bleed air from
fuel system. Check fuel lines

for leaks.

Change fuel filters.

2-6
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Table 2-1: Troubleshooting MTU Diesel Engines (Continued)

Problem

9) Transmission
fails to engage.

10) Unusual noise
in engine or trans-
mission.

11) Loss of trans-
mission oil pres-
sure.

Cause

Loss of transmission lubricat-
ing oil.

Transmission oil strainer/fii-
ter clogged.

Loose, broken, or malad-
justed gear shift linkage.

Loss of lubricating oil.

Worn gears.

Faulty transmission low oil
pressure alarm circuit.

Loss of transmission oil.

Solution

Stop engine. Check for oil
leaks. Add oil to transmis-
sion.

Clean strainer, replace filter.

Check linkage. Clean and ad-
just linkage as necessary.
Contact engine
manufacturer’s service
department for repairs.

Stop engine. Check oil
levels. Refill and resume
operation at reduced
speeds. Stop engine if noise
persists.

Have transmission over-
hauled.

Check transmission oil. Refill
if needed and watch closely.

Check all high pressure oil
lines for leaks. Repair if pos-
sible or shut down engine.
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Table 2-1: Troubleshooting MTU Diesel Engines (Continued)

Problem

12) Engine coolant
temperature too
high.

13) Hot water in
bilge.

14) Engine oil level
rises. Oil looks

and feels gummy.

15) Engine oil level
rises. Oil looks
and feels very
thin.

16) Excessive
smoke.

Cause

Engine cooling water
seacocks completely or part-
ly closed.

Engine cooling water
seacock strainers clogged.

Engine cooling water intake
clogged from outside.

Leaking cooling water hoses.

Engine coolant or seawater
leaking.

Engine coolant or cooling
seawater leaking into engine
crankcase.

Diesel fuel oil leaking into en-
gine crankcase.

Solution

Open seacocks.

Stop engine. Clean seacock
strainers.

Stop engine. Remove
obstruction from intake.

Tighten hose clamps.
Check for and replace leak-
ing hose(s). Add coolant.

Check all cooiing system
hoses and clamps. Replace
leaking hoses, tighten all
clamps.

Do not run engine until leak
is found and repaired.

Do not run engine until leak
is found and repaired.
Replace oil filter(s) and
change lubricating oil before
operating.

Refer to Diesel engine
manufacturer's operator’s
manual.
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Section 3

On-Board Systems Troubleshooting

Troubleshooting Using the Engine Alarms

Once alerted to a potential problem by the possibly correct the problem by taking the steps
engine alarm horn and the illumination of one listed in the following procedures:
or more engine alarm lights, you can isolate and

Engine Oil Pressure

If the engine alarm horn sounds and either __ 2) Low lube oil in the crankcase.
engine QIL PBES light ﬂlum1‘n:ates, there is a __3) Aleak in the ol system.
low engine oil pressure condition. See your

engine manufacturer’s operator’s manual for __ 4) A defective alarm circuit or switch.
the specific minimum oil pressure. Check: See Part lll, Section 2 for additional in-
formation.

__ 1) The oil pressure gauge (verify the low
oil pressure condition).

Coolant Temperature
1) Inaccurate engine temperature gauge

A WARNING o (verify the high temperature condition).

2) Loose expansion tank cap.

At operating temperature, coolant is -
hot and under pressure. Steam can 3) Low coolant in the heat exchanger,
cause burns and alkalal in coolant Check the coolant level in the expansion

can damage eyes. tanks after you have shut down the engines

Ch?Ck the coolant level ONLY when and allowed them to cool. Carefully remove

engine is stopped and the filler cap is
the caps from the heat exchangers (use arag
cool enough to touch with your bare h ¢ ¢ If. and
hand. Remove the filler cap SLOWLY over the cap to protect yourself, and open
the cap slowly). Check the water level. If it

to relieve pressure. ) )
is necessary to add water, start the engine

If the alarm sounds and the engine WATER and add water with the engine running.
TEMP alarm light illuminates, there is an en-
gine overheat problem. Check for:

©1990 3-1
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ACAUTION

Do not add cold water to a hot engine
unless the engine is running. If the
engine is not runhing, you may
crack the engine block.

If the unit will not hold water, check for a
blown hose. Before replacing the hose,
make sure the nipple and the inside of the
hose are free of paint.

__ 4) Restricted seawater strainer (the EX-
HAUST TEMP alarm light may also il-
luminate).

__5) Closed or partially closed seacock (the

EXHAUST TEMP alarm light may also
illuminate).

__ 6) Loose engine belt; see the engine
operator’s manual for tightening technique.

__ 7) Defective water pump(s); check inside
the heat exchanger for water flow. This will
tell you whether the pump is working.

__ 8) Defective thermostat.

ACAUTION

DO NOT remove the thermostat and
run the engine without it.

__ 9) Defective alarm circuit or switch.

__10) Collapsed water suction hose (check for
this problem with the engine running at
moderate speed and with no load, but after
the engine has cooled down).

Gear Oil Temperature

If the alarm sounds and the GEAR TEMP
alarm light illuminates, there is a gear box
overheat problem. Check:

__ 1) Low transmission fluid.

__ 2) Fault in transmission cooling system.

__3) Clutch slipping (check control cable ad-
justment).

__ 4) Defective alarm circuit or switch.
See Part Illl, Section 2 for additional in-
formation.

Exhaust Temperature

If the alarm sounds and the EXHAUST
TEMP light illuminates, there is an exhaust
system overheat problem. Check:

__ 1) Absence of water flow from exhaust
outlet at transom.

__ 2) Restricted seawater strainer.

Fresh Water System

__ 3) Closed or partially closed seacock.
__ 4) Defective sea water pump.
__5) Collapsed water suction hose.

__ 6) Defective exhaust cooling seawater
temperature sensor (located on the engine
exhaust riser) or sensor alarm circuit.

Table 3-1 includes a list of potential on-
board fresh water system problems, their pos-
sible causes, and some suggested solutions.

3-2
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3-1:Fresh Water System Troubleshooting

Problem

1. Pump cycles, no
apparent water
usage.

2. Pump motor
operates, no
water supplied.

3. Pump cycles rapid-
ly with minimum
use of water (an
ounce or less).

4. Water leaks from
pump seal.

5. Pump runs, won't
reach cut off pres-
sure level.

Cause

Leak in pressure lines.

Leak in suction lines.

Dirt under check valve seat
causing pump to lose its
prime.

Broken suction or supply

water line.

Deflated or leaking tank blad-
der.

Defective seal.

Worn pump stator.

Leak in system.

Solution

Repair leak.

Repair leak.
Remove, clean, and replace

check valve.

Repair or replace the broken
line.

Return to boat dealer for
repair or replacement.

Replace seal.

Replace worn stator.

Repair leak.

Your automatic fresh water maker con-
tinuously produces fresh water. Excess water is
allowed to flow overboard. Troubleshooting

Your automatic water pump responds to a
demand for hot or cold fresh water. For

The thermostat on this heater is preset by
the manufacturer at 140 to 145°F, which

©1990

Fresh Water Maker

Water Pump

Water Heater

instructions for the fresh water maker are in the
manufacturer’s operator’s manual included as
a part of your vessel’s documentation.

troubleshooting information. see Table 3-1 in
this section.

Bertram recommends as maximum. The water
heater is connected to the Salon 120Vac Dis-
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Table 3-2: Hydraulic Steering System Troubleshooting

Problem

1. Steering stiff at
dock & under way.

2. Fluid leaking.

3. Helm pumps in
only one direction.

Cause

High viscosity hydraulic fluid
used in system.

Restriction(s) in port and/or
stbd lines, tubing, or fittings.

Helm shaft binding.

Cylinder out of alignment.

Fittings in cylinder over-
tightened.

Rudder stuffing box(es) too
tight.

Damaged or bent rudder
post(s).

Worn rod or shaft seal.

Pinched or cut parting line
“O" ring.

Dirt in makeup check valve.

Air in system.

Solution

Drain high viscosity fluid,
replace with low: MIL-0-5606
aircraft hydraulic fluid,
Texaco #15, or Shell "Tellus”
#15 or equivalent.

Find restrictions and repair
or replace the damaged
lines, tubing, and/or fittings.

Adjust for proper clearance.

Remount cylinder per manu-
facturer’s installation informa-
tion.*

Remove & inspect fitting. A
circular mark is reason to
replace.”

Loosen packing & jam nuts
on stuffing box(es). Forin-
struction, see Part lll, Sec-
tion 4.

Replace rudder.
Return unit for factory repair
as soon as possible; the

problem will only get worse.*

Return unit to factory for
repair.*

Return unit to factory for
overhaul.”

Re-purge system per instruc-
tions.

3-4
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Table 3-2: Hydraulic Steering System Troubleshooting (continued)

Problem

4. Helm has no stop
in either direction.

5. Helm takes exces-
sive turns from
hardover to har-
dover.

6. System seems to
always need to
be purged.

7. Rudders drift ex-
cessively.

8. Loss of fluid &
pressure in reser-
voir.

9. Loss of system
pressure but no
loss of fluid.

10. Fluid leak from
tubing.

Cause

Relief valve screws have
been left open.

Excessive air in the system.

Excessive air in the system

Air saturated hydraulic fluid.

Hydraulic fluid foaming.

Relief valve screws have
been left open.

Internal leakage in relief
valve.

Cylinder internal seals worn
& leaking.

System fluid leak.

Air leak in upper reservoir.

Damaged hydraulic tubing.

Solution

Close and tighten the relief
valve screws.

Purge system per instruc-
tions.

Purge system per instruc-
tions.

Purge system per instruc-
tions.

Purge system per instruc-
tions.

Close and tighten the relief
valve screws.

Return unit to factory for
repair.*

Return unit to factory for
repair.”

Check all components and
fittings, repair or replace as
needed.”

Repressurize. If problem con-

tinues, check for leaks.*
Repair & repressurize perin-
structions.

Replace or splice tubing.*

* Note: If your vessel has the optional fishbox installed in the cockpit sole,
you must remove the fishbox to access some steering system components.

©1990
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tribution Panel at circuit breaker #201 (see
Figure 11-1 in Part ll, Section 11). Only
qualified, trained technicians should work on
or attempt to adjust this unit. The

manufacturer’s documentation includes in-
structions for cleaning/descaling or replacing
the heating element.

Grey Water Tank

The grey water tank is located in the bilge
below the cabin sole. It has its own submersible
pump equipped with an automatic float switch,
and will automatically discharge overboard.

Hydraulic Steering System Maintenance

You should regularly inspect and clean the
filter screen between the pump and the float
switch.

Drawing 10102-10 (in Part IV, Section
3: Mechanical Supplement) shows the
hydraulic steering system, which is designed
and built specifically for marine use. Its
primary components are:

1) axial piston steering pump;

2) relief valve with filters;

3) double-action slave (steering) cylinder;

4) reservoir with sight glass, system fill
location and system pressure gauge.

When you turn the helm (steering wheel),
the axial piston steering pump sends hydraulic
fluid into either side of the single action steer-
ing cylinder attached to the starboard rudder
arm. The piston pushes or pulls the starboard
rudder away from amidships. The port rudder
moves at the same time because a tie rod con-
nects it to the starboard rudder.

From the steering cylinder, the hydraulic
fluid is piped to the relief valve, which is
equipped with system purging valves and fil-
ters. From the relief valve the hydraulic fluid is
piped to the system reservoir. The reservoir has
the system pressure gauge and the air and
hydraulic fluid intake ports. The hydraulic fluid
reservoir holds two quarts of hydraulic fluid.

The steering system is designed specifical-
ly to prevent outside air from entering the reser-
voir. If needed, you can recharge the steering
system’s air pressure using an ordinary bicycle
pump attached to the valve on top of the reser-
voir. This reservoir is located in the lazarette
and has a sight glass to allow you to check its
fluid level.

Table 3-2 includes a list of potential on-
board hydraulic steering system problems, their
possible causes, and some suggested solutions.

Hydraulic System Filling and Purging

3-6
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NOTE:
“Hynautic” steering oil is preferred;
however, you may use the following listed —
hydraulic steering oils, or any hydraulic
fluid that meets the specifications of
MIL-H-5606: Texaco #15, Exxon Univis
J-13, Castrol AWH-15, Castrol _
Aero-585-B, or Shell Tellus 15. You may
use heavier oils such as automatic
transmission oil Type A or Dextron I, if
necessary, but they will cause harder
steering.

Bertram 72’ Operator's Manual: Part IlI

Adding Hydraulic Steering Fluid.

within 1/2 inch of the top.

— 5) Replace the hex head plug.

1) Locate the two screws with pinned 1/2-
inch hex head nuts on the top of the relief
valve,

2) Loosen and back-off these screws by
hand, turning them counter-clockwise until
they stop.

3) Remove the hex head plug from the top
of the reservoir.

4) Fill the reservoir with the proper oil to

Table 3-3: Onboard Toilet System Troubleshooting

Problem

1. Pump does not

empty the bowl.

2. Pump does not
supply water to
the bowl.

3. Pump does not
operate.

Cause

Obstructed suction pump.

Worn suction stator.
Closed discharge line valve.

Clogged seawater suction
line or seawater strainer.

Closed intake seacock.
Worn supply stator.

Tripped circuit breaker.

Blown solenoid fuse.

Obstruction in suction hous-
ing from hopper bowi.

Solution

Remove obstruction.

Replace Stator.

Open discharge line valve.

Remove obstruction.

Open intake seacock.
Replace stator.

Reset circuit breaker.

Replace fuse.

Remove obstruction.

©1990
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NOTE:

The reservoir is fitted with a tire type air
valve. Use any tire air pump or
compressor with a matching fitting to

pressurize the system.

6) Slowly pressurize the reservoir to 40 to
45 psig. (As the air pressure rises, the
hydraulic fluid will flow into the system.
Stop pressurizing when the fluid level
drops to within 2 inches of the bottom of
the reservoir.)

7) Release the air pressure through the air
valve.

8) Repeat steps 3, 4, 5, and 6.

9) With pressure stabilized at 40 to 45 psig,
check all connections for leaks.

10) Carefully close the relief valve screws.
Do not apply excessive force.

ACAUTION

Be careful when tightening relief
valve screws. Loss of steering will
occur if the screws are not securely
closed, but excessive force will result
in damage to screw and relief valve.

Complete Refill and Systems Purging

If it is necessary to completely drain and
refill your steering system, first follow the pro-
cedure for adding hydraulic steering fluid.
Then:

1) Go to the highest helm position and
crack open the port and starboard line con-
nections.

2) Allow the air trapped in the system to
escape until the hydraulic fluid appears.

3) Retighten the port and starboard line
connections.

3-8

__ 4) Disconnect the cylinder rod from the

rudder.

5) Open the fitting connections on the
cylinder just enough to let the trapped air
escape.

6) Keep the fitting open until hydraulic
fluid appears.

7) Tighten the fitting connections.

8) Verify that the reservoir is at least 3/4
full. If not, follow the procedure for adding
hydraulic fluid.

9) Go to your vessel’s highest helm posi-
tion and turn the wheel slowly (2 to 3
seconds per revolution) 170 times in the
same direction.

10) If your vessel has two helm positions,
repeat step 9 at the lower position.

11) Repeat steps 5, 6, and 7.

12) Verify that the reservoir is at least 1/2
full. If it is not, repeat steps 7, 8, and 9.

13) Repeat steps 9 and 10 in the opposite
direction.

14) Repeat steps 5, 6, 7, and 12.

15) Close the two relief valve screws with
the pinned hex head nuts by turning clock-
wise.

16) Use a wrench to carefully snug down
the relief valve screws. Do not apply exces-
sive force.

17) Go to a helm station.

18) Turn the steering wheel in one direction

until you feel the resistance that indicates
HARDOVER.

19) Go to the cylinder.

20) Open the fitting at the end of the
cylinder with the rod extending from it.
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Open it just enough to let the trapped air
escape

21) Keep the fitting open until hydraulic
fluid appears.

22) Retighten the fitting.
23) Go back to the helm station.

direction until you feel HARDOVER
again.

25) Repeat steps 18 through 22.

26) Go back to the helm station.

27) To check purge, tum steering wheel
lock-to-lock. The usual is 6.5 turns +/- 0.5
turns with properly purged steering system.
Excessive turns meanyou should repeat
steps 18 through 27.

28) After 24 or more hours, recheck purge.

29) Check system for leaks.

Toilet System Troubleshooting

24) Turn the steering wheel in the other .

30) Check reservoir gauge for pressure
loss.

31) Open the relief valve screws.
32) Start at the top helm.

'33) Turn 40 turns in one direction.

34) Repeat at any lower helm(s).

35) Repeat steps 32 and 33 in the opposite
direction.

36) Close the two relief valve screws with
the pinned hex head nuts by tuming clock-
wise.

37) Snug down carefully with a wrench; do
not force.

38) Verify:
__ a) 6.5 turmns lock-to-lock
___ b) Reservoir level 1/2 to 2/3 full.

__ ¢) Reservoir pressure 20 to 30 psig.

Table 3-3 includes a list of potential on-
board toilet system problems, their possible
causes, and some suggested solutions.

Trim Tab System Troubleshooting

To determine the cause of a problem in the trim
tab system:

__ 1) use aflashlight or work light to check the
hydraulic fluid level in the trim tab
motor/pump;

__2) if fluid is needed, use a Phillips
screwdriver to remove the motor/pump
cover retaining screw;

©1990

3) remove the plug from the starboard for-
ward corner of the motor/pump;

4) add the correct hydraulic fluid per the
manufacturer’s operator's manual,

5) replace the plug, the motor/pump cover,
and the cover retaining screw;

6) check each trim tab motor, pump, and
cylinder operation.
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This space reserved for operator notes.
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Section 4

Maintenance Procedures

Lubrication Qil Transfer System

ACAUTION

Do not run the engines or the a.c.
generators while changing oil.
Damage will result.

The lube oil transfer system (Figure 4-1)
lets you remove, change, or add lubricating oil
to the engines or transmissions, and remove
used lubricating oil from the ac generators. You
must only connect and disconnect two hoses
and set the appropriate valves. The hoses have
quick-disconnect fittings.

OIL DISCHARGE WARNING:

The "Federal Water Pollution Control Act"
prohibits the discharge of any oil or oily
waste into or upon the navigable waters

and contiguous zone of the United States.

If such a discharge causes a film, or sheen
upon, or a discoloration of the surface of
the water, or causes a sludge or emulsion
beneath the surface of the water, it is
considered a violation of the regulation.

This applies to any overflow of Diesel fuel
oil, gasoline or lubricating oil as well as
any bilge pump discharge. Violators are

subject to a penalty of $5,000.00.

Lube Oil Transfer System Components

The lubricating oil pump is powered from
the Salon 120/240Vac Distribution Panel (Fig-
ure 11-1). Circuit breaker #153 —~ LUBE OIL
PUMP must be ON to use the pump.

To operate this system, first locate each of
the following components on Figure 4-1 and
then locate them on your vessel:

1) The lubricating oil pump with its 120Vac
motor and switch, mounted amidships on
the aft engine room bulkhead next to the
converters. The pump has a pipe nipple
extending from each side. The pump switch
is on the starboard side of the pump motor.

2) A"T" fitting mounted on the pump portside
nipple (INTAKE) is followed by a quarter-
turn ball valve and an adapter to fit the hose

©1990

from the lubricating oil tank. This input is
labeled TANK OIL SUPPLY.

3) The other leg of the "T" is fitted with a right
angle adapter that mates with the pump-out
(suction) hose. This input is labeled
WASTE OIL REMOVAL.

4) The pump starboard side nipple (OUT-
PUT) is connected to the flow meter fol-
lowed by a quarter-turn ball valve and an
adapter to fit the hose to the cockpit waste
oil discharge valve. This fitting is labeled
COCKPIT WASTE DISCH.

5) Extending down from the flow meter is an
adapter to the tank supply hose from the
lubricating oil tank. This fitting is labeled
CLEAN OIL FILL.

4-1
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6) The waste-oil discharge hose free end has
a quarter-turn valve.

7) The generator suction hose connects a
quick-disconnect fitting on the port side
inboard stringer aft of the port engine to a
"T" connection on the port side inboard
stringer near the forward end of the engine.

8) Hoses connect the "T" to the port and star-
board ac generator oil drain fittings.

9) Each generator oil drain fitting has a
quarter-turn valve,

10) On the inboard side of each engine and each
transmission is a quick-disconnect fitting
protected with a red dust cover.

11) Near the oil fittings on each engine and
transmission are the engine sump and trans-
mission sump lube oil level dipsticks;

12) A suction or a pressure transfer hose can
connect the lube oil pump to any of the four
engineftransmission quick-disconnect fit-
tings.

Be sure all input hoses and all screw-type
and quick-disconnect fittings are kept clean to
avoid getting dirt and other contaminants into
the lubricating oil.

Engine/Transmission Pump-out Procedure

To pump the used lubricating oil out of the
engines or the transmissions:

1) unship the free end of the suction-oil trans-
fer hose;

2) remove the quick-disconnect fitting dust
covers from the suction-oil transfer hose
and from the engine or transmission sump
you want to drain;

3) connect the suction-oil transfer hose to the
sump quick-disconnect fitting;

4) arrange for the waste-oil discharge hose
free end to empty into a suitable dockside
disposal tank or into containers suitable for
proper disposal of waste lubricating oil;

5) on the pump:

a) CLOSE the line valve from the
lubricating oil tank to the pump (valve
handle at right angles to the line);

b) OPEN the valve to the waste-oil dis-
charge hose;

c) OPEN the valve at the free end of the
waste-oil discharge hose.
6) switch the pump ON to drain the waste oil;
7) when the selected sump is empty, you will
hear the pump speed change due to the
no-load condition; switch the pump OFF;
8) disconnect the suction-oil transfer hose
from the sump;
9) replace the dust cover on the sump fitting;

10) repeat steps 2, 3, 6, 7, 8 and 9 for each
sump;

11) wipe off the suction-oil transfer hose quick-
disconnect fitting and replace the dust
cover;

12) restow the suction oil transfer hose in its
hanger.

13) wipe off the waste oil discharge hose noz-
zle;

14) restow the waste oil discharge hose.

Generator Pump-out Procedure

ACAUTION

To avoid generator damage, you MUST
CLOSE oil sump drain vaives once the
used oil is out.

4-2

NOTE:

This system both drains and replaces or
adds oil to the engines and transmissions
and drains used oil from the generators.
Do NOT use it to put fresh oil in the
generators because:
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1) The Diesel engines and the marine
transmissions have different lubricating oil
requirements than do the generators;

2) the length of the hose leading to the
generators means that a quarnt or more of
oil would always be in this hose.
Therefore, Bertram recommends that you
use this system only to remove used oil
from the a.c. generators. Be sure the
generator sump ball valves are CLOSED
before refilling the generators by hand,
and be sure you do not try to drain both ac
generator oil sumps at once.

To pump used lubricating oil out of the
generators:
1) unship the free end of the suction-oil trans-
fer hose;
2) remove the quick-disconnect fitting dust
cover from the suction-oil transfer hose;
3) remove the quick-disconnect fitting dust
cover from the generator waste-oil line (the
fitting is on the port side inboard stringer
aft of the port engine);

4) connect the suction-oil transfer hose to the
generator oil line quick-disconnect fitting;

5) arrange for the free end of the waste-oil
discharge hose to empty into a suitable
dockside disposal tank or into containers

suitable for proper disposal of waste
lubricating oil;

7) OPEN the sump valve on the generator you
want to drain;

8) on the pump:

a) CLOSE the line valve from the
lubricating oil tank to the pump (valve
handle at right angles to the line);

b) OPEN the line valve on the used-oil
discharge hose;

c) OPEN the valve at the free end of the
waste-oil discharge hose;

9) switch ON the pump;

10) when the generator sump is empty, you will
hear the pump speed change due to the
no-load condition; switch the pump OFF;

11) CLOSE the sump ball valve on the empty
generator;

12) OPEN the sump ball valve on the other
generator;

13) repeat steps 8 through 10;

14) disconnect the suction-oil transfer hose
from the generator line;

15) wipe off the sump fitting and replace the
dust cover;

16) CLOSE the line valve on the free end of
the suction-oil transfer hose;

17) wipe off the suction-oil transfer hose quick-
disconnect fitting and replace the dust
cover;

Filling or Refilling the Engines and Transmissions

NOTE:

You should change engine lubrication oil
filters with each engine oil change. This
requires about one additional gallon of oil
per engine.

NOTE:
After running the engine, wait at least 1
hour for the oil to drain back into the sump
and then recheck the dipstick level.
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NOTE:

After filling the transmission sump, start
and idle the engine with gears in neutral.
Then shut down engine and check the dip

stick level. Continue to fill as required.

To pump fresh Iubricating oil into the en-

gines or the transmissions:

1) Unship the discharge-oil transfer hose free
end and remove the quick-disconnect fit-
ting dust cover;

2) remove the quick-disconnect fitting dust
cover from the sump you want to fill;

4-3
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3) connect the hose to the sump quick-discon-
nect fittings;
4) on the pump:

a) OPEN the valve on the line between
the oil tank and the pump (valve handle
parallel to the line);

b) CLOSE the waste-oil discharge hose
valve;

¢) set meter to 0 (turmn counterclockwise)

5) switch the pump ON (its meter measures 4
quarts per revolution);

6) switch the pump OFF before the meter
indicates you have reached the sump
capacity;

7) check the oil level with the dip stick;
8) continue to fill as required;
9) switch OFF the pump;

10) disconnect the discharge-oil transfer hose
from the sump;

11) replace the dust cover on the sump fitting;

12) repeat steps 2, 3, and 5 through 11 for each
remaining sump;

13) wipe off the discharge-oil transfer hose
quick-disconnect fitting and replace the
dust cover;

14) restow the discharge oil transfer hose.

Transfer Pump Bypass Adjustment

The lubrication oil transfer system has a
built-in bypass control on the side of the trans-
fer pump body. This control is factory preset by
Bertram. Under most conditions, no further
adjustment is necessary. However, your trans-
fer pump may not work properly in very cold
weather. To adjust the by-pass:

1) loosen the lock nut on the bypass;

2) have at least four gallons of lubricating oil
in the storage tank;

3) close the used oil discharge valve;

4) open the tank supply valve;

5) have a one gallon container at hand;

6) insert a quick-disconnect fitting (Bertram
Part No. 21821) into the fill oil transfer
hose;

7) switch ON the pump;

8) fill the system lines (check by pumping
about one quart of oil into the container),

Propeller Shaft Alignment

9) with the pump still running, remove the
quick-disconnect fitting from the fill oil
transfer hose;

10) the following will happen:
a) the flow of oil should stop
b) the pump will either stop or run free;
11a) if the pump stops, turn the bypass screw
counter-clockwise until the pump runs free;
then tumn the bypass screw clockwise until
there is a slight load on the pump (the load
will cause a drop in pump rpm);
11b) if the pump runs free, turn the bypass
screw clockwise until there is a slight load
on the pump (the load will cause a drop in
pump rpm);
12) switch OFF the pump;
13) tighten the locknut.

Two separate propeller shaft alignment
procedures were performed by Bertram to en-
sure that your vessel’s propulsion system was
aligned correctly at the factory. These same
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procedures are necessary any time an engine
has been moved or the shaft line changes be-
cause of underwater gear repairs.
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Parallel or Bore Misalignment

The first procedure checks the parallel or
bore alignment. In this case, a misalignment
occurs when the centerline of the transmissions
and the centerline of the mating propeller shafts
are parallel but are not coaxial. The allowed
misalignment is less than 0.005 inch.

Since the slip fit of the pilot surfaces of
these two shafts holds the shafts in alignment,

it is most unlikely that this alignment will
change unless you replace an engine, move an
engine, or seriously damage the underwater
gear. To do a parallel or bore alignment proce-
dure requires precision measuring equipment
and a competent technician.

Angular or Face Misalignment

The centerlines of the marine transmission
and its mating propeller shaft must be parallel.
When the shafts are not, the mating faces of the
transmission flange and the mating propeller
shaft flange are not parallel.

The initial alignment check is a part of
predelivery preparation. After delivery, align-
ment is an owner maintenance responsibility.

You should have angular or face misalign-
ment checked periodically to be sure of proper
alignment and optimum performance.

Allowable Angular or Face Misalignmeni‘

Only a small amount of misalignment is
acceptable: 0.0005 inch of angular or face
misalignment per inch (of outside diameter) of
the propeller shaft companion flange, measured
at the mating surface of the flanges.

Here’s an example: if we have a 5.0 inch
outside diameter companion flange, the allow-
able misalignment is 0.0025 inch.

Engine alignment is best performed by an
experienced mechanic working with the proper
tools. Here is the technique used:

1) Open the two couplings before haulout.
2) Check the alignment after launching:

a) Let the vessel settle in the water for a
day or two before making the final
alignment adjustments.

b) Remove all the bolts in the coupling
flanges at the end of the marine gear.

¢) Slide the shaft aft until the flanges are
about 1/4 of an inch apart.

d) Press the flanges together by hand with
a 0.010 inch or larger feeler gauge be-
tween them.

©1990

e) Place another feeler gauge between the
flanges at 90° or less intervals around
the flange to assure equal clearance.

f) With correct alignment, the 0.010 inch
or larger feeler gauge will be a tight fit
all around the coupling edges. If the
alignment is incorrect, the engine must
be moved to align the flanges.

NOTE:

At this point gauge thickness is not vital,
What is important is that as you bring the
flange faces closer together, the
differences between the opposite side
gaps stay within the allowed tolerance.
You find this difference by subtracting the
thickness of the thinner feeler gauge from
that of the thicker gauge.

g) Repeat steps (d) through (f), gradually
moving the two flanges closer until they
touch.
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LOCKING NUT
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Propeller Installation

Propeller installation is crucial to maxi-
mum shaft and propeller life. If you must
replace either the propeller or the shaft, follow
these guidelines:

1) Each propeller is keyed to its shaft with a
locating pin extending from the key. Check
that the key fits snugly in its slot with the
pin in its matching hole in the shaft keyway.
See Figure 4-2.

2) Check the fit of the propeller on the shaft
with the key.

3) If the key does not fit, carefully file the
propeller keyway using gentle and even file
strokes along the whole keyway.

4) Place the propeller on the shaft (without the
key) and seat the propeller on the shaft
taper. The fit should be tight with no wob-
ble and no space between the shaft and
forward and aft ends of the propeller hub.

5) Mark the location of the propeller on the
shaft at the forward end of the hub with a
sharp pencil. See Figure 4-2.

6) Remove the propeller.

7) Insert the key into the shaft keyway, ensur-
ing that the locating pin is in its hole in the
propeller shaft keyway.

8) Reinstall the propeller.

Propeller Shaft Replacement

9) Be sure the propeller is fully seated with the
forward end of the hub touching the pencil
line you made in Step 5.

10) Use a feeler gauge to check for 0.006 and
0.010 inch clearance between the top of the
key and the bottom of the keyway in the
propeller hub.

11) Remove the propeller.

12) Coat the bore with any non-graphite
waterproof grease.

13) Reinstall the propeller.

14) Install the plain (full) nut.

15) Torque the nut with a wrench to seat the
propeller.

16) Remove the full nut and install a jam (half)
nut.

17) Tighten the jam nut slightly more than
finger tight.

18) Install the full nut.

19) Lock both nuts together by holding the jam
nut while tightening the full nut. The com-
pleted installation should match Figure 4-2.

20) Install a cotter pin and bend the legs.

The sequence and method of nut installa-
tion described above is in accordance with

S.A.E. Specification #J-755.

ACAUTION

When using any type of hammer against
metal, wear safety glasses and take all

other usual precautions against injury.

, NOTE:

Propeller shaft and coupling sets are
manufactured to very close tolerances and
are matched for proper fit. When replacing

a shaft, have a competent machine shop
match the new shaft to the coupling.

©1990

To replace a propeller shaft, you must un-
bolt the coupling from the engine and make
some space in which to work (Figure 4-2).

1) Loosen and remove the bolts that fasten the
coupling to the transmission flange.

2) Push the shaft aft until you have room to
work (4 to 6 inches).

3) Follow instructions below for coupling
removal.

4-7
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Coupling Removal

See Figure 4-2.

1) Place the correct size socket wrench in the
coupling shaft nut cavity (in the center of
the coupling flange) so the nut is secure
within the socket.

2) Strike the breaker bar fitted to the socket
wrench sharply to loosen the nut (Bertram

medium sized lead, lead shot, or other soft
faced mallet). Repeat if necessary.

3) Hold the shaft with one hand and use the
wrench to unscrew the nut,

4) Remove the nut.

5) Tap around the coupling’s aft end with the
lead mallet to remove the coupling from the

recommends that you use a small to tapered propeller shaft.
Coupling Installation
See Figure 4-2, 7) Reinstall the coupling.

1) Place the new shaft in position.

2) Check the fit of the key in the shaft keyway.
If the key does not fit, carefully file the
coupling keyway using gentle and even file
strokes along the whole keyway.

3) Place the coupling on the shaft (without the
key) and seat the coupling on the shaft
taper. The fit should be tight with no wob-
ble and no space between the shaft and
forward and aft ends of the coupling hub.

4) Mark the location of the coupling on the
shaft at forward end of the hub with a sharp
pencil (similar to that shown on Figure 4-2).

5) Remove the coupling.

6) Insert the key into the shaft keyway, ensur-
ing that the key is clear of the radius at the
shaft end of the propeller shaft keyway.

Shaft Logs And Stufﬁng» Boxes

8) Ensure that the coupling is fully seated with
the forward end of the hub touching the
pencil line you made in Step 4.

9) Use a feeler gauge to check for 0.006 and
0.010 inch clearance between the top of the
key and the bottom of the keyway in the
coupling hub.

10) Remove the coupling.

11) Coat the bore with any non-graphite,
waterproof grease.

12) Reinstall the key and coupling.

13) Place the nut on the end of the shaft.

14) Use the wrench to tighten as far as possible;
take care not to mar or scratch the shaft.
15) Using the lead mallet, strike the ear of the

wrench two or three times to tighten the nut.

Shaft Logs

The shaft log recess is the tunnel in which
each propeller shaft tums. In your Bertram, the
shaft logs are a part of the hull and are the same
material as is the hull (Figure 4-2). Each stuff-

ing box is attached to its shaft log recess by a
flexible hose held in place by hose clamps. This
flexible hose serves to absorb any normal shaft
vibration.

Stuffing Boxes

Stuffing boxes keep water from leaking in
around the shaft into the boat. The stuffing box
contains braided flax packing and the packing
gland. A tight packing gland stops excessive

4-8

stuffing box leakage. However, a slight drip is
necessary.

Seawater lubricates the propeller shafts. If
leaking is excessive, retighten the packing
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gland. Do not over-tighten or you may glaze the
packing and could score the shaft. If the pack-
ing is too tight, the gland will get too hot to
comfortably hold with your bare hand. When
running at full speed, the gland should feel
warm.

Repacking a Stuffing Box

ACAUTION

Do not over-tighten the packing gland on
the stuffing boxes. If this gland Is too tight,
the packing may become glazed and the
shaft may be scored. A slight drip is
necessary.

If you must repack the stuffing box:

1) remove the boat from the water;

2) remove the sprayshield;

3) unbolt the packing gland;

4) slide the packing gland forward on its shaft;

5) remove the old packing and install suffi-
cient 1/4 inch by 1/4 inchnew packing rings
to come within about 1/4 inch of filling the
stuffing box (always use tallow flax pack-
ing; do not spiral the packing around the
shaft -- each packing ring must be separate);

Shaft Log Sprayshield

6) slide the packing gland aft;

7) tighten the packing gland until the shaft
will not tum to seat the packing;

8) relaunch the boat;

9) back the gland off until the shaft is free to
turn and there is the slight drip necessary
for proper shaft lubrication;

10) run the shaft for a while, and reset if neces-
sary;
11) replace the sprayshield.

Each stuffing box has a sprayshield to
prevent water which leaks past the stuffing box
from spraying around the engine room.

Rudder Stuffing Boxes

When tightening the packing gland, it is not
necessary or desirable to have a rudder stuffing
box drip, but you must be sure the rudders turn

Rudder Alignment

freely. Otherwise, the rudder stuffing boxes are
packed in the same manner and with the same
material as are the propeller stuffing boxes.

The twin rudders on your Bertram should
always be kept parallel. If they are "toed in" or

Battery Care

"toed out," your Bertram may not handle
properly.

©1990
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AWARNING

Gases escaping from any charging lead
acid battery are an explosive mixture of
hydrogen and oxygen. This mixture will
explode with great violence and
spraying of battery acid if a spark or
open flame gets too close.

ACAUTION

1) Do not overfill battery cells. Excessive
liquid will cause acid to spill out the vents
when the battery is charging. This causes
corrosion at the terminals and the battery
cables.
2) NEVER add acid to the battery.

Distilled Water

The first choice for adding liquid to the
electrolyte is distilled water. If distilled water
is not available, you can use a good grade of
potable (drinking) water if this water is free of
minerals, particularly iron.

Adding water to a cell will temporarily
lower the specific gravity of the electrolyte in
that cell. However, this does not mean that the
cell has lost any of its charge.

Filling Procedure

1) Inspect each cell;

2) fill each cell with distilled water, when
required, (the top of the plate separators
should never be exposed);

3) fill until the liquid level is about 3/8 of an
inch above the top of the separators.

Do not overfill the battery. Excessive liquid
will cause acid to spill out the vents when the
battery is charging. This causes corrosion at the
terminals and the battery cables.

Cleaning Procedure

Be sure battery caps are on tightly, then
clean battery top with a stiff, non-metallic
brush. Be careful not to scatter corrosion
products. Wipe off with a cloth damped with
ammonia or baking soda in water. Wipe with a
clean cloth dampened with clear water.

Clean the battery terminals and cable ter-
minals to a bright metal finish whenever you
remove the cables. Coat the contact surfaces
with petroleum jelly before reconnecting the
terminals.

Excessive Loss of Liquid

Under proper operating conditions, your
batteries should require only a slight amount of
distilled water every few weeks. If excessive
water is required, this is often a sign that the

4-10

battery is overcharging. You should check the
engine alternators and converter. Never add
acid to batteries.
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Battery Charging

Use the battery condition meters on the
engine room panels to check the Voltage of

your battery banks.
Maximum Charge Voltage
12 Volt system: 13.9 Volts 24 Volt system: 27.6 Volts
Battery Gases -- EXPLOSIVE HAZARD
To avoid sparks: b) all dc loads are turned off;
1) do not disturb the battery connections while ¢) the converters are turned off;
charging; d) you are not wearing rings or metal
2) when working on battery terminals be sure watchbands or bracelet;
that: €) you use extreme caution to avoid
a) the engines are not running; - having tools contact both terminals.
Spilled Battery Acids

If battery acid is spilled, immediate action
is required to check or eliminate its damaging

effects.
Acid splashed in the eye
1) wash the eye out immediately and con- 2) if cold, fresh water is not available, use milk
tinuously with plenty of cold, fresh water or any available fresh-water-based potable
for at least twenty minutes; liquid to dilute the acid;

3) see a doctor as soon as possible.

Acid splashed on other parts of the body, the clothing, or your vessel

1) immediately remove acid by washing If a considerable amount of acid is spilled
thoroughly with cold water; from the battery, a battery repairman should
2) neutralize the area with a solution of baking replace the battery.
soda or household ammonia in water.

Diesel Fuel

©1990 4-11
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AWARNING

Never add commercially marketed
diesohol or gasohol to diesel fuel. This
mixture creates both explosive and fire

Use only high quality Diesel fuel that meets
the engine manufacturer’s specifications. See
the engine manufacturer’s manual for details.

You may use small amounts of isopropyl
alcohol (isopropanol) to prevent fuel line
freeze-up in winter months. Add no more than

hazards. one pint of isopropyl alcohol to each 125 gal-
lons of fuel.
Electrical Repairs
NOTE:

Bertram recommends that a qualified
marine electrician perform electrical
maintenance.

NOTE:
If electrical repairs or modifications are
done incorrectly, there is the danger of an
electrical fire.

Point-to-point wiring diagrams of each of
the circuits installed on your Bertram are in-
cluded in this manual.

Bilge Pump Systems

AWARNING

The 120Vac circuits can deliver a lethal
shock. Before opening any 120Vac
distribution panel or servicing any

120Vac equipment:
1) disconnect shore power cord;
2) stop the generator.

ACAUTION

Do not replace your vessel's circuit
breakers or fuses with breakers or fuses of
higher amperage ratings than those
installed by Bertram. Select breakers or
fuses for the spare circuits on the dc and
ac distribution panels with ratings that do
not exceed the current-carrying capacity of
the wires in each branch circuit.

Automatic Bilge Pump Switches

All three bilge pumps, the engine room
sump pump, and the shower sump pump, have
associated water level sensing switches.

You should check these switches peri-
odically to be sure they are operating properly.

To check a bilge pump float switch, lift the
float. The pump should run and the instrument
panel BILGE PUMP operating lamp should

4-12

illuminate. Release the float; the switch should
shut off the pump and the indicator light should
go out.

If the switch does not function, closely
monitor the water level in that bilge and have
the system repaired as soon as possible.

To check a sump pump switch, lift the
switch float; the switch should turn on the
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pump. Release the float; the switch should shut
off the pump.

Cleaning the Pumps

Each submersible pump has a strainer on
the bottom of its intake. This intake must be
kept clean and free of debris.

The engine room sump pump and the
shower sump pump have strainers in their suc-

Cochkpit Haich Dog Adjustment

tion lines and at their pick-ups. These strainers
must be kept clean and free of debris.

For cleaning, follow the manufacturer’s in-
structions in the data sheets included with your
information packet.

The hatch dogs on the cockpit hatches re-
quire adjustment to eliminate seepage. Turn the
nut on the underside of the hatch dogs to adjust
the fitting tightness. You must not overcom-
press the gaskets, so you should not overtighten
the dogs. Where possible, someone should be
in the compartment below the hatch when you
test for seepage.

1) Lift and turn the hatch dogs 1/4 turn to
release the hatch.

2) Loosen the upper jam nut on the bottom of
each hatch fitting so that you can tighten the
lower locking nut until the hatch is snug
against the gasket all the way around.

3) After you have adjusted all cockpit hatch
dogs, use a flashlight to check for seepage
after water is poured over the hatches and
surrounding deck.

4) Repeat steps 1 through 3 to eliminate any
seepage.

Inspection and Repair of Hanlon and Wilson Exhaust System Insulation

Inspection

ACAUTION

Inspect only when exhaust
system is cool.

Frequency of Inspection
1) twice a year;
2) after repair work on the exhaust system;

3) if damage to the insulation is observed or
suspected.

How to Iinspect

Visually examine the insulation for crack-
ing, splitting, tearing, or a light-colored thread-
bare appearance. Any of these conditions
require repair.

Repair Procedure

The material used to repair the exhaust
system insulation is Devcon Wear Resistant
Liquid, Stock No. 11220, from Hanlon and
Wilson, P.O. Box 641, Jeanette, PA 15644.

©1990

NOTE:
Carefully read the instructions and
especially the Warnings on the epoxy
containers before using this product.
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Surface Preparation

The surface of the area being repaired and
the surrounding surface area for two inches in
all directions must be completely dry and free
of all oil, dust, and cleaning agents.

Mixing

Mixing by Volume: Four parts of resin to
one part of hardener (4:1).

Mixing by Weight: Nine parts of resin to
one part of hardener (9:1).

In a well ventilated area, add the hardener
to the resin. Mix thoroughly until a uniform
consistency is obtained; this should take about
4 minutes. Be sure to stir in the material from
the bottom and sides of the mixing container.

Application
Pour, trowel, or brush a 1/2-inch thick coat-
ing of epoxy over the properly prepared sur-

4-14

face. Epoxy working time (pot time) is 50
minutes at 75°F.

Cure

A one-half inch (1/2") thick section of
epoxy will harden in four hours at 75°F. This
same 1/2" section will be fully cured in 16 hours
at 75°F.

The epoxy will not cure properly at
temperatures below 60°F. To speed up cure
time, place a heat lamp no closer than 18 inches
from the repaired area.

ACAUTION

Do not leave a heat lamp unattended.

NOTE:
Epoxy materials will burn. Never expose
epoxy to direct flame.

©1980
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Section 5

Storing Your Bertram

Dry Storage

Indoor storage is the preferred method for and dry. For special instructions on a covering
storing your Bertram providing there is good for outdoor storage, refer to the Docking Plan,
ventilation and the location is otherwise safe Figure 1-1 in Part 1V, Section 1.

Keep Your Bertram Dry
__ 1) OPEN all valves and/or seacocks;

__ 2) Flush the toilet two or three times to
clean out the system;

—_ 3) Have the holding tank flushed and

¢) seawater cooling system lines for
the engines and generators;

d) all bilges;

e) sewage and wastewater tanks and

pumped out; lines;

__ 4) Where possible, drain the water from __ f) pumps. If possible, remove the pump
the following to prevent damage from and its motor for storage. If the pump
freezing in cold climates and water stagna- must stay aboard for the winter, drain
tion in warm climates: thoroughly and remove the pump inlet

and outlet connections.
__ a) water tank and water heater;

__ 5) If local weather requires, add a non-al-
cohol based antifreeze to low position water
lines that you cannot drain;

__ b) fresh water lines;

Electric and Electronic Equipment

The best practice is to remove and store safe, warm, and dry place over the time during
your electrical and electronic equipment in a which your Bertram will not be used.

Ventilating Your Bertram

__ 1) Open the windows and hatches suffi- —— 3) Wash and thoroughly dry the
ciently to allow air to circulate. refrigerator and freezer units.

__ 2) Leave the locker doors and the drawers __ 4) If possible, clean and store mattresses
open. and cushions in a dry place. If they must be
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left aboard, prop up on one side for maxi-
mum ventilation.

5) Synthetic nylon and polypropylene
dock, anchor and working lines need only
proper handling and occasional cleaning.

6) Natural fiber anchor, working, and dock
lines should be carefully dried and kept in
a cool, well ventilated place.

7) After the toilet holding tank, seawater
supply, and discharge lines are flushed and
drained, apply a light coat of oil to all metal
parts.

ACAUTION

When preparing the toilet for storage,
do not put oil on any rubber or
leather parts.

__ 8) To protect chrome, stainless steel, or

aluminum deck hardware:

___ a) remove all salt deposits with fresh
water;

__ b) clean with a good quality, non-
abrasive type metal cleaner;

__ ¢) coat lightly with grease.

Diesel Engines and AC Generators

NOTE:
Diesel engine maintenance should be
performed by a trained, qualified diesel
- mechanic.

1) Clean the air cleaners thoroughly (do
not service the air cleaners with oil);

2) Cover or seal exposed air intake open-
ings;
3) Clean the governor linkage thoroughly;

4) Lubricate metal ball joints with graphite
(do not lubricate plastic ball joints);

5) With the engines and generators still
warm, drain the lubricating oil,

6) Replace the lubricating oil;
7) Remove the fuel injectors;

8) Pour in two tablespoons of rust inhibitor
oil (SAE 10 substitute) into each cylinder;

9) Crank the engine over by hand several
complete revolutions to lubricate cylinder
walls, pistons, and rings;

__ 10) Lubricate fuel injector threads lightly;,

11) Install fuel injectors;

12) Remove and replace engine and gener-
ator oil filters;

13) Clean crankcase breather valve;

14) Drain the engine and generator cooling
systems including:

___a) water cooled exhaust manifolds;
___ b) water cooled exhaust lines;

__ ¢) heat exchangers;

__ d) engine cylinder blocks.

15) If freezing temperatures are expected,
cooling systems should be filled with an
antifreeze solution according to specifica-
tions in your engine and generator
manufacturers’ operator’s manuals;

16) Remove dust and dirt deposits from
control box and junction boxes with dry,
low-pressure air.

©1990
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__ 17) Cover or seal all exposed openings
(i.e., exhaust outlets, cooling passages,
hoses, etc.);

__ 18) Inspect exhaust system for deteriora-
tion and/or leaks;

__19) Disconnect batteries and remove from
your vessel,;

__ 20) Coat the battery cable connections
with grease;

Wet Storage

__ 21) During storage, check and replace bat-

tery fluid and use a trickle charger to main-
tain battery voltage;

__ 22) Drain generator water lift mufflers,

ACAUTION

Discharged batteries are subject to
severe damage if exposed to freezing
temperatures. Store all batteries in a
fully charged condition and maintain
charge during storage.

Follow Dry Storage instructions, except:

__ 1) Check all seacocks and valves for
freedom of movement and then placed in
the CLOSED position

___ 2) The vessel’s batteries will remain on
board with the main battery switches in the
OFF position;

All of the other steps required to prepare
your vessel for dry storage applies to wet

Fitting Out

storage also. However, Bertram also recom-
mends that you:

__ 1) Use a zinc "fish", as discussed in Part
lll, Section 1 under Electrolysis;

__ 2) Keep the bilge pumps in the AUTO
(automatic) mode;

__ 3) Provide dockside electrical power to
keep the batteries charged.

After an extended layup, you should
thoroughly check your vessel and her onboard
equipment. Some maintenance will be re-
quired. The following list is intended as a guide
to the more important items; they are not neces-
sarily in order of importance.

©1990

NOTE:
Prelaunch and Postlaunch Checks
In all likelihood, if you are taking delivery of
a new Bertram, she has been delivered to
you in the water with all of the following
checks made by your Bertram dealer.
However, if your Bertram was hauled and
stored for the winter, and you are fitting
out for the new season, be sure these
checks are made.
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taking your Bertram out of storage, check to
ensure that:

taking your Bertram out of storage, thoroughly
check your engine and generator systems:
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Prelaunch

Check to be certain that: __3) The propeller nuts, jam nuts, and cotter

1) All through-hull fittings and their as- pins are secured.

sociated strainers are clean and secure; __ 4) The rudders fit well in the rudder port;

2) Both propeller shafts turn freely; __5) The setscrews holding bearing shells on
the struts are in place.

Postlaunch
Check to be certain that: __ 4) Propeller shaft alignment is checked per
1) If moored, the electric line, water supply the proc edure outlined in Part lll, Section
, \ ) , 4 of this manual,
line, water discharge line, and sewage dis-
charge line are secured at both ends; __ 5) The rudder packing glands are properly
adjusted;

2) All fittings are tight;

3) Both propeller shaft stuffing boxes are — ©) The bilge pumps are working;

properly adjusted; __ 7) The heat removal blowers are working.

Electrical System Check

Before putting to sea for the first time after ___b) secure;

__ ¢) away from the exhaust manifolds;

1) The batteries are properly charged. If __3) All electrical connections are tight.

they indicate a specific gravity reading of __ 4. Each piece of standard and optional
less than 1.220, have them charged. electrically operated equipment is working
properly.

2) The engine wire looms are:

__ a) in good repair;

Diesel Engine and AC Generator Check

NOTE: __ 1) Be sure the following (1) are in good
Diesel engine maintenance should be repair; (2) are secure; and (3) have all fit-
performed by a trained, qualified tings tight:
diesel mechanic.
__a) fuel lines;
Before putting to sea for the first time after __ b) cooling lines;

__ c¢) exhaust systems;

__ d) engine mount systems.
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2) Check that the engines, transmissions, __ b) clean the primary fuel filter; and,
and shafts are in the proper alignment per
the specifications given in Part lll, Sec-
tion 4. __ 10) Check the closed cooling system and
top off the anti-freeze mixture;

11) Open seacocks

__ ¢) replace secondary fuel filter.

3) Remove all protective wrappings,

4) Wipe the oil off all exposed engine and
generator parts; 12) Turnon fuel and prime the engines and

5) Remove the plugs from the exhaust out- ac generator;
lets; 13) Remove all loads and start the engines

. , . and ac generator;
6) Visually inspect each engine and motor- &

enerator for signs of damage and/or rust;
g g g NOTE:

7) Check the oil level, ‘Diesel engines and the ac generator may
be slow to start due to the rust inhibiting oil
) or to rust in the cylinders. Excessive
batteries and be sure: smoke and rough operation will occur until
the oil or rust inhibitor is burned off.

8) If removed for dry storage, reinstall the

a) they are fully charged;

— b) proper polarity is observed (ground __ 14) Do not apply a load until the engines

Is negative); or ac generator run smoothly. Then apply
— 9) Check fuel systems for moisture or con- not more than a 50% load for the first hour; |
tamination,; if either is found: slowly work up to maximum load. |

__ a) bleed the fuel system;

Controls Check
Before putting to sea for the first time after __ 6) The throttle and governor linkages
taking your Bertram out of storage, check to be move freely;

sure that; . "
__ 7) The steering is positive;

__ 1) The clutches are properly adjusted; __ 8) The steering linkage is secure;

— 2) All clutch fittings are secured, — 9) The steering system hydraulic fluid

__ 3) The shift levers on the transmission reservoir has the correct amount of
have full engagement when control levers hydraulic fluid;
on the flybridge are moved to full ahead or

full astern; _ 10) The rudders move freely;,

__ 11) All gauges and indicators are fully

— 4 Both throttles are properly adjusted; operational (check after starting engines).

__ 5) All throttle fittings are secured;
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This space reserved for operator notes.
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Bertram 72' Operator's Manual: Part Il

Section 6

Care of Fiberglass and Other Materials

These maintenance recommendations will
help you keep the fiberglass and other com-

Seasonal Care (at fitting out time)

ponents of your Bertram in factory-new condi-
tion.

1) Clean the surface with soap and water.

2) Treat with white automotive type polish-
ing compound; use this polish lightly and
follow the manufacturer’s directions.

3) Wax and polish the gelcoat surface with a
paste type of automobile wax.

NOTE:
Some modern paste wax products provide
both rubbing and waxing action in one.
These products are acceptable.

NOTE:

Fiberglass repairs more extensive than
those described here should be made
only with the help and advice of
your Bertram dealer.

Loss of Gloss

To restore the glossy appearance of the
gelcoat surfaces, a light buffing may be ad-
visable.

1) For hand buffing, use a slightly abrasive
rubbing compound similar to DuP ont Num-
ber 71, or

2) If a power buffer is used, Bertram recom-
mends that MirrorGlaze Number 1 or a
similar product be used.

3) After buffing, the gelcoat surface should
be waxed and polished as described above
for Seasonal Care.

Siains

The fiberglass gelcoat surface on your
‘Bertram was chosen to retain its beauty and be
highly resistant to most stains. Table 6-1 lists
stain removers Bertram recommends. If none
of the methods shown in Table 6-1 are success-

©1990

ful, it may be necessary to sand down through
the gelcoat to remove the stain. This will re-
quire refinishing using the techniques
described here.
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Section 6: Care of Fiberglass and Other Materials

Scratches & Abrasions

Any scratches /or abrasions that do not will gel (harden) in approximately 15
penetrate the full thickness of the gelcoat can minutes.
usually be treated by lightly sanding and buff-

4) Fill the scratch with the mixture before it

ing the area. hardens

Larger scratches that do penetrate the gel-
coat but do not go deeply into the fiberglass or 5) Round the patch off to about 1/16 to 1/8

weaken the structure can usually be repaired as inch above the surrounding surface.
follows: 6) Lay a piece of waxed paper or cellophane
1) Clean the damaged area first with mineral on top of the patch and press lightly to
spirits or turpentine to remove dirt and wax, remove any trapped air. Take off the waxed
then follow with a detergent and rinse, and paper after at least 20 minutes and allow the
allow to dry completely. patch to cure overnight.
2) Secure a small amount of pigmented gel- 7) Lightly sand the area with 600 grit wet
coat resin whose color matches the color of sandpaper.

the area to be repaired. This material should

be available from your Bertram dealer. 8) Finish the patch by rubbing and buffing

with a commercial buffing compound.
3) Add two drops of catalyst per cubic inch
of gelcoat and mix thoroughly. The mixture

Painting Fiberglass Surfaces

1) Thoroughly clean all of the dirt and grease 3) After the surface is dry, sand it lightly with

from the fiberglass part to be painted with garnet, fine oxide, wet and dry, or 220
mineral spirits, turpentine, or other com- sandpaper. Wipe the surface clean of all
mercial solvents. dust.

2) Wash with a detergent and water solution
and rinse.

Table 6-1: Recommended Stain Removers for Fiberglass

Stain Recommended Remover
Common stains Household detergent, full strength or
diluted with water
Crayon, lipstick, & shoe polish Alcohol
Ink spots Ajax cleanser
Resistant stains Ammonia cleaners or a weak solution of

hydrochioric acid
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4) Apply two thin coats of primer following
the directions of the marine paint manufac-
turer.

Bottom Anti-fouling Paint

5) Apply the marine paint as recommended
by the manufacturer.

Bottom anti-fouling paints should only be
applied per the manufacturer’s instructions.
Bertram’s usual procedure is to apply anti-foul-
ing paint unless an owner specifically requests
something different. Before repainting your
vessel’s bottom, you should check to be sure
the brand and type of paint you've chosen are
fully compatible with the type presently on the
vessel’s bottom.

NOTE:
Some types of bottom paint are not
compatible unless a primer is used first.

NOTE:
Do not paint on zinc(s). Use only the
manufacturer’s recommended paint on
depth sounder transducers.

Before Applying Anti-Fouling Paint

Before applying any additional anti-fouling
paint, you should be sure the trim tab as-
semblies are covered (masked off), particularly
the hydraulic cylinder piston rods. Take care

Bottom Blisters

that the lower portion of the cylinder where the
ram comes out of the cylinder has been fully
protected.

Regardless of the quality of the materials
used and of the care taken in construction,
bottom blisters may occur on any fiberglass

Cleaning Non-fiberglass Plastics

hull. If you do observe bottom blisters, Bertram
suggests that you contact the Bertram Service
Department before you attempt any repairs.

In addition to Fiberglass Reinforced Plastic
(FRP), better known as fiberglass, your
Bertram has both acrylic and ABS
(Acrylonitrile Butadiene Styrene) parts. These
parts are light weight and are very strong. How-
ever, they are relatively soft and their surfaces
can easily be scratched by improper cleaning.
The scrubbing that may be necessary to clean a

©1990

badly soiled fiberglass deck or hull surface
should never be used to clean these parts.

When installing or reinstalling an acrylic or
ABS part that is fastened with screws, do not
use a power screwdriver to run the screws all
the way down. Make the last few turns by hand
to avoid overtightening and stress-cracking the
part.
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Section 6: Care of Fiberglass and Other Materials

ACAUTION

When cleaning acrylic parts, use mild
detergent in warm water and 100%
natural (cotton) cloths or a
commercial plastic cleaner such as
Novus Number 1 Plastic Polish. Use
Novus Number 2 Plastic Polish or
equivalent product as directed to
remove fine scratches. Do not use
solvents such as lacquer thinner,
acetone, or mineral spirits, and do
not use abrasive cleaners.

ACAUTION

When cleaning ABS plastic parts, do
not use solvents such as lacquer
thinner, acetone, or mineral spirits,
and do not use abrasive cleaners.
Use a mild detergent in warm water
and 100% natural (cotton) cloths on
painted ABS surfaces. Use a
commercial liquid cleaner such as
Armorall on unpainted ABS surfaces.

Acrylic Parts

Acrylic plastics are much tougher than
glass and are resistant to stains, sea spray, and
sunlight. However, they are readily scratched
by hard objects, grit, or abrasives such as scour-
ing powders and they are readily attacked by
solvents such as acetone, mineral spirits and
lacquer thinner.

To clean acrylic plastic, use a prepared
commercial cleaner such as Novus Number 1
Plastic Polish or a solution of warm water and
a mild detergent such as Formula 407 or Fan-
tastic with a soft, all-cotton cloth.

ABS Plastics

Bertram uses both painted and unpainted
ABS plastic parts.

Unpainted ABS can be cleaned with a com-
mercial plastics cleaner such as Armorall
cleaner.

Painted ABS looks very much like
fiberglass but must not be scrubbed. Painted
ABS should be cleaned with a solution of water
and mild detergent such as Formula 407 or
Fantastic, using a soft sponge or a soft all-cot-
ton cloth.

Maintaining Nevamar "Fountainhead’ Countertops

Clean and care for Nevamar countertops
according to the manufacturer’s suggestions,

6-4

reprinted on the next page for your con-
venience.
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Section 6: Care of Fiberglass and Other Materials

Cleaning "Nautolex"

Clean soiled Nautolex surfaces according
to the manufacturer’s suggestions, reprinted
here for your convenience.

This Nautolex material has been coated with PreFixx
protective finish. It's designed to be cleaned easily, over
and over, without showing signs of wear. With PreFixx
protection, it is possible to remove stains that could never
be removed before. Now, with test-proven stain resistance
and cleanability, plus superior abrasion resistance,
PreFixx-protected Nautolex protects you from high main-
tenance costs.

PreFixx finish goes bevond previous protection.

Performance. State-oi-the-art resistance to staining,
abrasion, scuffing, burnishing and blocking demonstrated
in repeated laboratory tests.

Durability. Resists stain penetration of the vinyl for
unique, long-term protection never before possible. The
superior stain resistance and improved wear properties
help keep Prefixx-protected Nautolex looking new far
longer than other vinyl upholstery.

Easy maintenance. Common stains like dirt and smudges
simply wipe off. More difficult stains like ballpoint ink
can be cleaned with active solvents such as nail polish
remover without damaging the PreFixx finish, when
following the recommended cleaning instructions.

PreFixx protective finish,

® Outstanding stain resistance and cleanability — most -
stains wash off easily with mild cleaners, but active
solvents may be used to remove difficult stains.

@ Abrasion resistance — Wyzenbeek wire screen abrasion
tests performed bv GenCorp Polymer Products show 10
to 12 times better abrasion resistance than a similar
product coated with vinyl finish. These tests show that
vinyl upholstery with a clear vinyl finish withstands
about 6,000 test cvcles, while Nautolex with PreFixx
withstands 60,000 to 75,000 test cycles.

@ Resistance to common scuffing and burnishing.
@ Eliminates blocking and resists premature aging.

Care and cleaning,

Day-to-day soil. Remove ordinary dirt and smudges with

a mild soap and warm water solution. Dry with a soft,
lint-free cloth or towel. For more difficult stains, use of a
stronger detergent is recommended provided the detergent
manufacturer’s instructions are followed closely.

Special cleaning problems. The following steps are
recommended to clean stains on PreFixx-protected vinyi
upholsterv. Many difficult stains can be removed when
these cleaning agents are used in the following order.’

Step 1 cleaners: Nonabrasive household cleaners to be

used with a cloth, damp sponge or fine bristle brush.

© Formula 409 All-Purpose Spray Cleaner.

® Fantastik’ Spray Cleaner.

@ Other similar household cleaners and bleaches. Rinse
cleaned area with fresh water and dry with a clean
cloth.

Step 2 cleaners:* Solvent-type cleaner to be liberaily

applied with a cloth, damp sponge or fine bristle brush.

@ Rubbing alcohol (isopropy! alcohol).

@ Lighter fluid (naptha). Rinse cleaned area with fresh
water and dry with a clean cloth.

Step 3 cleaners:* Strong, active cleaners to be applied
with a soft cloth or damp sponge. Use no more than six
rubs; if stain persists, contact manufacturer. Dry with
another cloth, then rinse with clear water and dry.

@ Nail polish remover (acetone/water).

'NOTE: it is extremely important to clean the stained area as quickly as possible,
making sure the recommended cleaning steps are followed in order.

*CAUTION: These soivents are highly flammable. Exercise proper care in clean-
ing and notify personnel in area of danger. Wear rubber gloves during all cleaning
activity. Use caution in cleaning around buttons, stitching and wooden or other
decorative trim, since these solvents could seriousty damage such areas.

Staining Agent Cleaning Steps

Spray paint

Ballpoint pen

Lipstick

Yellow mustard

Bird droppings

Suntan lotion *(See Caution Below)
Crayons

Eye shadow

Oily soot
Petroleum products
Coffee

Tea

Hair oil tonic
Blood

Urine

Grape juice

Olive oil

Chocolate

Ketchup
Baby oil

1
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©1988 GenCorp Polvmer Products Printed in U.S.A.

Nautolex® and Prefixx™ are trademarks of GenCorp Polvmer Products.
Formula 4092 is a trademark of The Clorox Company.

Fantastik® Sprav Cleaner Is a trademark of the Texize Division of

Dow Consumer Products, Inc.

*Independent {aboratory testing has shown that most sunscreen Iotions and oils can
permanently stain all vinvis including those protected with Prefixx.

GeNCorp
POLYMER PRODULCTS

P.O. Box 875

Toledo, Ohio 43696-0875
419) 729-3731

Telex: 4320104 DTGIC TOL.
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Bertram 72’ Operator’'s Manual: Part 11l

Cleaning "Novasuede"

Clean mildewed Novasuede surfaces ac-
cording to the suggestions in Table 6-2.

Table 6-2: Recommendations for Cleaning Novasuede

Stain Cleaner
Coffee, wine, milk, soft drinks, ink, or Mild household detergent in warm water
chocolate
Grease, lipstick Upholstery solvent

This space reserved for operator notes.
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--- See Part lll for Maintenance Information ---

Figure 1A-1: Flybridge Instrument Panel (Center)
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Section 1A: Operating Your Bertram

Forward Motion

Push the levers forward of NEUTRAL to
put the transmissions in FORWARD. Engine
speeds -- and vessel speed -- will increase as
you move the lever further forward. Move the
lever back toward NEUTRAL to reduce speed.

Neutral
The NEUTRAL position places the en-
gines at IDLE and the transmission in

NEUTRAL.

Reverse Motion

Pull the levers aft of NEUTRAL to put the
transmissions in REVERSE. Engine speeds --
and vessel speed in reverse -- will increase as
youmove the lever further back. Move the lever

forward toward NEUTRAL to reduce speed in

reverse.

Before shifting gears to the opposite direc-
tion, it is vital that you always throttle back your
engines, let them to slow to an idle, and pause
with the transmissions in idle. This pause lets
the hydraulic pressure within your transmis-
sions drop to a lower level, with three positive
results:

1) it reduces transmission wear and tear;

2) it allows easier shifting;

3) it allows you to be sure you have fully
engaged the transmission(s) in forward or
reverse.

Maneuvering at speeds above IDLE should
almost always be done with the rudders only
and should not normally involve reversing
either transmission.

Trolling Valve Controls

Trolling valves allow slippage in the
marine hydraulic transmission. This allows
low-speed vessel operations at higher (and
cleaner-operating) engine speeds.

With the trolling valves disengaged (that is,
pushed all the way forward), the throttles
operate as if there were no trolling valve: push
the throttle levers forward to increase engine
speed, and pull back to reduce speed. The far-
thest aft is the IDLE position.

To engage the trolling valves, throttle the
engines back to idle, and pull the trolling valve
levers all the way aft.

Throttle movement is now restricted to a
significantly lower maximum engine rpm. and
slippage in the transmission allows very low-
speed vessel operations with the engines
operating at above idle rpm.

To disengage the trolling valves, simply
push the trolling valve levers all the way for-
ward.

Engine Synchronizer (Optional) Controls

ACAUTION

Do NOT use your synchronizer when
maneuvering or when in confined waters. A
failure of this device could cause your
vessel to make sudden, unplanned
maneuvers.

The engine synchronizer compares the rpm
of the "slave" engine to that of the "lead" en-

1A-4 --- See Part il for Maintenance Information ---

gine. When the rpm do not match, the
synchronizer makes the necessary correction to
the slave engine throttle.

In your Bertram, the port engine is the
"lead" or master engine and the starboard en-
gine is the "slave".

Y ou should use the synchronizer only when
you are in open waters, not in confined areas or
when maneuvering.

©1990



Bertram 72 Operator's Manual: Part II

Maintenance

Make sure the fluid level is correct. There
is a sight glass indicator at the unit located in
front of the starboard engine on the outboard
side.

For operating instructions and maintenance
information on this device, see the
manufacturer’s Operator’s Manual included
with your vessel’s documentation.

Trim Tab Controls

Maintaining Original Trim

Your Bertram is designed to carry compara-
tively heavy loads without appreciably reduc-
ing performance; however, for the best
performance results, you should maintain
original trim. This is with a slight (about 5
degrees) bow up attitude.

Therefore, we suggest that you spend at
least a few minutes becoming familiar with the
way the vessel behaves at this trim and to just
get the feel of your vessel, especially the visual
relationship of the bow to the horizon when she
is first launched, and before any extra equip-
ment is put on board.

From the first, you will find that your
Bertram handles easily and creates little wake
at idle speed. However, as you increase speed,
she will initially increase her bow-up attitude.
As your speed increases further, she will level
off and assume a planing attitude. This is her
most efficient attitude: about 5 degrees bow up.

When you first operate your Bertram, or if
you have made any significant load change to
her, such as adding a fishing tower, note your
engines’ rpm at the maximum bow-up attitude.
Plan to cruise either under or over that speed.

NOTE:

Do not hold your Bertram at maximum
bow-up attitude any longer than absolutely
necessary. For the most fuel efficient
operation and the smoothest ride, the
sooner she is up on plane, the better.

As a rule, Diesel cruising rpm should be
about 10% less than wide open rpm. Gasoline
engine cruising rpm should be about 15 to 20%
less than wide open rpm.

©1990

You will leamn to judge the best running
trim of your vessel (about 5° bow up) by watch-
ing the bow’s relationship to the horizon.

Trim Tab System

Your trim tab system is electro-hydraulic
and is powered from the flybridge 24Vdc dis-
tribution panel (Figure 10B-3).

The two trim tabs (one on each side of the
transom) can adjust your Bertram’s underway
trim. They can also adjust list if you are navigat-
ing adverse seas or wind conditions or if you
have unusual load conditions.

You operate each trim tab with a rocker-
type switch mounted on the lower starboard
side of the flybridge instrument panel (Figure
1A-1). The top of the trim tab switch panel is
marked BOW DOWN.

When you depress and hold the lower part
of a trim tab rocker switch (BOW UP), the trim
tab raises to its top position. UP is the normal
operating position and is the best for most
cruising conditions and speeds.

When you depress the upper part of a trim
tab switch (BOW DOWN), the hydraulic
cylinder extends, pushing the trim tab down. If
you hold the switch BOW DOWN, you will
lower the trim tab to its maximum down posi-
tion.

Under some sea and operating conditions,
some BOW DOWN trim tab can adjust your
vessel’s trim to a smoother riding, more fuel
efficient attitude of approximately 5° bow up.

--- See Part |l for Maintenance Information --- 1A-7



Section 1A: Operating Your Bertram

NOTE:

Do not depress one Trim Tab switch BOW
DOWN and the other BOW UP or hold a
switch in BOW DOWN or BOW UP for an
extended period. Either action will trip the
TRIM TABS circuit breaker on the
flybridge 24Vdc distribution panel, which
you must manually reset to reactivate the
trim tab system.

Trim Tab Use

AWARNING

Before you run an inlet or if you have a

following sea, move trim tabs to full UP

position to reduce the risk of broaching
or pitchpoling.

After starting your engines, always depress
both BOW UP trim tab switches ensuring that
you leave dockside with trim tabs in the full up
position.

Once underway and clear of the harbor, as
sea conditions permit, you can put your
Bertram "on plane." If you want to lower her
bow, lightly depress the BOW DOWN
switches to extend the trim tabs slightly. Con-
tinue to depress and release the BOW DOWN
switches to gradually lower your bow until you
are at the optimum 5° bow up attitude. Your
speed and the sea will determine the extent to
which you will want to lower the trim tabs to
adjust your trim.

Your trim tabs are mounted on the hull
where the transom meets the bottom, and are
vulnerable to damage if used improperly.

NOTE:

Too much BOW DOWN trim at any speed
will reduce the vessel’s speed and may
also degrade the handling charactenistics
of your vessel.

1A-8 --- See Part Il for Maintenance Information ---

NOTE:
Except in an emergency situation, hever
go into reverse or back down quickly from
any speed above idle while either or both
of your trim tabs are in any position except
the full up position. If you do reverse or
back down suddenly, it is possible that the
reverse pressure of the water pushing
against the trim tabs could damage the
trim tab hydraulic cylinders and/or the
cylinders’internal seals.

NOTE:

Always return both trim tabs to the full up
by depressing and holding the BOW UP
rocker switches prior to trolling just in case
it is necessary to "back down" on a fish.
Again, this is to prevent damage to the
trim tab hydraulic cylinders and/or the
cylinders’ internal seals.

NOTE:

Check your running attitude each time you
make a speed change. Normally, the
faster you are going, the less trim tab is
required to maintain the desired attitude.

Always raise both trim tabs to the full up
position prior to docking. This helps prevent
marine growth from developing on the exposed
hydraulic rams. '

Side-To-Side Leveling with Trim Tabs
While under way, you may find that your

vessel lists to one side or the other. This is

usually due to improper loading of gear or

passengers, or due to a beam wind. Underway,

your Bertram can be leveled by changing the

relative positions of the trim tabs. For instance,

if your vessel lists to port:

a) depress the starboard BOW UP switch
momentarily.

b) then depress the port BOW DOWN switch
momentarily.

¢) if your first attempt at trim adjustment does
not completely correct the list, repeat
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operations (a) and (b) until you achieve a
satisfactory adjustment.

d) foralistto starboard, reverse this procedure.

Battery Parallel Switch

The momentary-contact BATTERY
PARALLEL toggle switch, used when starting

the main engines, is located on the lower port
corner of the instrument panel.

Windshield Wiper/Washer Controls

The wiper-washer controls are located on
the face of the control console, port of the helm.

Power Window Contirols

The power window controls are located on
the lower port corner of the instrument panel.
Push the bottom of the switches to lower the

windows; push the top of the switches to raise
them.

Horn Switch

The momentary-contact HORN toggle
switch is located on the lower port comner of the

instrument panel. Push the toggle switch up to
sound the horns.

Propulsion System Performance Instruments

The flybridge instrument panel is shown in
Figure 1A-1.

Refer to the MTU Engine Operator’s
Manual for engine operating instructions.

Estimating Speeds Using the
Tachometer
You can use your tachometer to make a
series of timed test runs back and forth over a
measured course at different rpm readings.
These will give you a good tool for estimating

Magnetic Compass

speed, but there is no direct correlation of rpm
to the speed of the boat across the bottom.
Several factors affect the accuracy of your cal-
culations:

* slippage of the propellers;

the effect of wind on the vessel’s superstruc-
ture;

the effect of tides or currents;

the condition of the vessel’s bottom:;

e variations in load.

Your Bertram is equipped with a lighted,
compensating marine compass mounted on the
forward section of the instrument panel con-
sole.
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ACAUTION

The compass aboard this vessel is not
compensated by Bertram Yacht. Compass
compensation is the responsibility of the
boat owner. It should be performed by a
competent compass technician.

This is a magnetic card compass and, like
all magnetic compasses, it is affected by:

» nearby ferrous metal (iron and steel) objects
including tools, some beverage cans, etc.

« magnetic fields generated by nearby electri-
cal or electronic equipment, including other
compasses

« variations in the earth’s magnetic field.

Any time any electronic equipment, gauge,
or instrument is added, removed, or replaced on
or near the instrument panel, compass deviation
should be checked by a competent compass
technician.

Flybridge Overhead Panel

ACAUTION

Any time any electronic equipment, gauge,
or instrument is added, removed, or
replaced on the instrument panel or in its
immediate area, Compass Deviation
should be checked by a competent
compass technician.

Except for the night navigation light, the
marine magnetic compass installed on your
vessel does not need electrical power to func-
tion, and therefore it is not disabled in case of
shipboard electrical difficulties.

ACAUUON

Read the information in Part ll, Section 1B
on Compass Basics.

The flybridge overhead panel is shown in
Figure 1A-2.

Light Switches and Indicators

The light switches are located in the port
section of the flybridge overhead panel. They
include:

* a two-position toggle switch turns the 120V
A.C. ENGINE ROOM LIGHTS on or off;
 two toggle switches turn the optional FWD
and AFT DOCKING LIGHTS on or off;

NOTE:
The docking lights are to be used only for
docking. When underway, only your
navigation lights may be showing.

* atoggle switch turns the instrument PANEL
AND GAGE LIGHTS on or off;

1A-10
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« atoggle switch turnsthe COMPASS LIGHT
on or off.

« two three-position toggle switches control
the ANCHOR and NAVIGATION lights: up
is ON, down is TEST, and the center position
is OFF.

Testing the Lights

To the starboard side of these switches are
three-position TEST LIGHTS indicators. You
can test the ANCHOR or NAVIGATION light
systems by pushing either switch to TEST. The
corresponding lights in the TEST LIGHTS
indicator block should illuminate: when you
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On the starboard side of the flybridge over-
head panel is a digital readout marked EN-
GINE ROOM TEMPERATURE. This unit
indicates engine room temperature in °F. To
starboard of this readout is an indicator marked
HIGH E/R TEMP. The alarm horn sounds and

the indicator illuminates when the engine room
temperature exceeds approximately 120°F,

You can silence the alarm horn by pressing
the SILENCE button. To test the alarm hom
and indicator, press the TEST button; the horn
should sound and the indicator should jl-
luminate.

Air Pressure Indicator and Alarm

On the starboard side of the flybridge over-
head panel is a digital readout marked COM-
PRESSED AIR SYSTEM. This unit indicates
air pressure in the pneumatic system in psi
(pounds per square inch). To starboard of this
readout is an indicator marked LOW AIR
PRESSURE. The alarm homn sounds and the
indicator illuminates when pressure in the
pneumatic system falls below 60psi..

You can silence the alarm horn by pressing
the SILENCE button. You can turn off the light
by simultaneously pressing the buttons on
either side of the display. To test the alarm horn
and indicator, press the TEST button; the horn
should sound and the indicator should il-
Iuminate.

Generator Running Indicators

On the starboard side of the flybridge over-
head panel are two indicators marked A.C.
GENERATORS. The 20 KVA indicator il-

Gauges and Meters Not on the Flybridge

luminates when the port 20kW generator is
running, and the 30 KVA indicator illuminates
when the starboard 30kW generator is running,

Engine Room Electrical Panels

Your Bertram has electrical distribution
and control panels in the engine room. Refer to
« Partll, Section 10A

 Part I, Section 10B
e Partll, Section 11.

Generator Hour Meters

Mounted on each generator (on the control
panel) is a non-resettable hour meter. These
meters accumulate the generators’ running time

and are intended to help you schedule preven-
tive maintenance.

Fuel Vent Tank Monitor

The fuel tank vent monitor is on the
Monitor Panel located in the cockpit in the
engine room entrance well. The waming horn
indicates that fuel is overflowing into the vent
tank.

If the horn sounds, you can silence it by
pressing the SILENCE button on the monitor
panel.

You can test the hom by pressing the TEST
button on the monitor panel.
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Figure 1A-3: Monitor Panel
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