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HYDRAULICS

Cap End Area,        Area = D2 x .7854

                          D = Diameter in Inches

VENTED RESERVOIR IS THE MOST COMMON TYPE OF

RESERVOIR IN THE COAST GUARD
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UNI-DIRECTIONAL VARIABLE DISPLACEMENT  

THE FLUID TEMP IN THE RESERVOIR SHOULD BE MAINTAINED ABOVE 110 DEG.

PRIME MOVER, ELECTRIC MOTOR

An ACCUMULATOR is a component that absorbs hydraulic shock and stores fluid under system pressure as an auxiliary energy source. Springs, weights, or compressed gas are used to maintain pressure.
GAS-CHARGED ACCUMULATORS – Gas-charged accumulators are the most common in the Coast Guard.
Pressure is created whenever the flow of fluid is resisted.
When the pipe diameter increases, there is a decrease in velocity and an increase in pressure; when the pipe diameter decreases, pressure in the smaller pipe decreases and velocity increases.
LAMINAR FLOW – Laminar flow, the most desirable type of flow, has minimal friction, low velocity, and occurs in straight piping.
TURBULENT FLOW – Fluid particles do not move smoothly parallel to the flow direction. Turbulent flow is caused by a drastic change in direction of flow, reduced cross-section of pipe size, or fluid velocity that is too high.
Bypass check valves are installed to ensure an uninterrupted flow of fluid.
Contamination causes 80% of all hydraulic system failures.
Dynamic seal is primarily used to prevent fluid leakage between a stationary and a non-stationary part.
ELECTRICAL

A CAPACITOR, ALSO KNOWN AS A CONDENSER IS A  DEVICE THAT STORES ENERGY IN AN ELECTRIC FIELD

INCREASING THE CURRENT FLOWING THROUGH THE WIRE CASES VOLTAGE TO BE PRODUCED BY THE MAGNETIC FIELD, WHICH OPPOSES THE CHARGE IN CURRENT, THIS IS KNOWN AS INDUCTANCE
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RESISTOR      

THE SIMPLEST OF ALL DIAGRAMS IS THE PICTORIAL

THE MULTIMETER TYPE OF AMMETER MUST BE WIRED IN SERIES WITH THE LOADS IN ORDER TO MONITOR CURRENT

N ALTERNATIVE TO THE LEAD-ACID BATTERY, WHICH IS MORE COMMONLY USED TODAY, IS THE GEL CELL BATTERY.

TWO 12 VOLT, 200 AMP BATTERIES THAT ARE CONNECTED IN PARALLEL WILL RESULT IN HAVING 12 VOLTS 400 AMPS

RUBBER TAPE IS A SPICING COMPOUND USED WHEN THE ORIGINAL INSULATION IS RUBBER

MATERIALS THAT PERMIT MANY ELECTRONS TO MOVE FREELY ARE CALLED CONDUCTORS

Materials that allow only few electrons to move freely are called INSULATORS. 

A CLOSED CIRCUIT OR ENERGIZED CIRCUIT HAS A COMPLETE PATH OF CURRENT FLOW

WIRES THAT ARE CONNECTED ARE USUALLY DEPICTED ON A DIAGRAM WITH A (DOT)

An atom with an equal number of electrons and protons is said to be ELECTRICALLY NEUTRAL, 

The rate at which work is done is called POWER and is represented by the symbol “P.” 

The PARALLEL CIRCUIT is a circuit that has more than one path of flow for the electrical current. 

The standard unit of measure for capacitance is the FARAD, which has a unit abbreviation of “F.” 

Invisible magnetic lines of force known as FLUX 

The purpose of an ISOMETRIC DIAGRAM is to assist you in locating a component within a system. 

A BLOCK DIAGRAM shows the major components of a system and the interconnections of these components and is often used with accompanying text material. 

Resistance measurements are useful in locating defective circuits and components during corrective 

The number of cycles per second made by voltage induced in the armature is the FREQUENCY of the generator. 

An ACTUATOR is a device that usually moves or controls equipment to give a change in position or direction. 

The most common form of insulator used for terminals is HEAT-SHRINKABLE TUBING. 

This tubing shrinks to approximately one-half its original diameter when heated 

OUTBOARDS

TWO-STROKE ENGINES USE REED VALVES AND OPEN AND CLOSE BY PRESSURE DIFFERENCES

ON THE DOWNSTROKE THE PISTON MOVES TOWARD THE CRANKCASE, THIS MOVEMENT PRESSURIZES THE AIR/FUEL MIXTURE IN THE CRANK CASE

TO SUPPLY COOLING WATER THROUGHOUT THE ENGINE, A PUMP HOUSING A RUBBER IMPELLER IS USED

THE MAJOR ADVANTAGE OF THE FUEL INJECTOR SYSTEM ARE THAT THE AMOUNT OF FUEL CAN BE MORE PRECISELY CONTROLLED

NEVER USE WING NUTS TO FASTEN BATTERY CABLES; ALWAYS USE LOCK WASHERS AND HEX NUTS

THE DRIVE SHAFT IS SPLINED TO THE CRANKSHAFT IN THE POWERHEAD AND TURNS AT ENGINE SPEED

In order to harness enough electricity that will provide a good spark, the electricity must be stored or collected in a device called a CAPACITOR

PISTON STOPTOOL-

THERE ARE TWO TYPES OF COMPRESSION TESTERS; THREADED AND HANDLED

AVOID ACCIDENTAL STARTING OF THE ENGINE WHILE SERVICING BY TWISTING AND REMOVING ALL SPARK PLUG LEADS

MEATAL RINGS ON THE PISTON CREATRE A SEAL BETWEEN THE PISTON AND CYLINDER WALL

OUTBOARD FUEL FILTERS ARE THE SPIN ON TYPE

 SEQ CHAPTER \h \r 1The BATTERY supplies the needed voltage to turn the starter motor. 

 SEQ CHAPTER \h \r 1An in-line FUSE protects the low amperage part of the starting system (figure 3-2) from damage due to faulty wiring or operator error. 

The STARTER SOLENOID is a remotely operated, semiautomatic, switch used to relay power from the battery to the starter motor The low-voltage side of the ignition system is called the PRIMARY CIRCUIT. 

ORIFICE DRIVER – This hand tool (figure 4-7) is used to remove the fuel jets or orifices from the carburetors. 

AMMETER – This meter (figure 4-19) is used to accurately measure amperage. The ammeter is inserted into a circuit within a series, causing all of the electrons’ flow/current to pass through the meter. 

AC &R

CONDENSATION- HEAT REMOVED FROM A VAPOR TO CHANGE IT TO A LIQUID WITHOUT A CHANGE IN TEMP

NEVER FILL A CYLINDER OVER 80% FULL THERE MUST BE ROOM IN THE CYLINDER TO ALLOW THE REFRIGERANT TO EXPAND

EXPANSION TAKES PLACE AT THE METERING DEVICE THAT ALLOWS HIGH- PRESSURE, HIGH TEMP LIQUID REFRIGERANT TO PASS THROUGH AN ORIFICE AND THEN RAPIDLY EXPAND IN VOLUME

CAPILLARY TUBE IS A PRE DETERMINED LENGTH OF COPPER TUBING, USED TO MAINTAIN CONSISTENT REFRIGERANT FLOW

REFILLABLE NON SHATTERING CYLINDERS ARE USUALLY PAINTED ORANGE

 SEQ CHAPTER \h \r 1SENSIBLE HEAT is measurable heat that causes a change in temperature without a change in the state of the matter and can be detected by touch and thermometer. 

LATENT HEAT is hidden heat.

Refrigerants are categorized based on two characteristics: 

• Their chemical makeup. 

• The amount of damage they will inflict on the Earth’s ozone layer if released into the atmosphere. 

Refillable nonshattering 

• Used by military and commercial technicians. 

• Normally painted orange in color. Stenciled with the refrigerant they contain on each side. 

• NEVER fill a cylinder over 80% full. There must be room in the cylinder to allow the refrigerant to expand. 
NEVER allow liquid refrigerant to contact the skin, or frostbite may occur. 

The CONDENSER and EVAPORATOR are the only two components where there is a direct pressure temperature relationship: 

In the condenser, the latent heat of condensation is removed from the refrigerant by the cooling medium. 

A METERING DEVICE controls the amount of refrigerant entering the evaporator coil.

Disposable filters are the most commonly used filter on shore bases and many ships. 

A TOTAL TEST KIT (figure 1-49) detects moisture and acids in one test. The unit is connected to the compressor at the suction or discharge service valve. 

PUMPS

MOST CENTRIFUGAL PUMPS USE MECHANICAL SEALS 

WHICH PART OF THE PUMP TRANSMITS CENTRIFUGAL FORCE TO THE FLUID SPINNING AT A HIGH NUMBER OF RPM(S? IMPELLER
EXCESSIVE DISCHARGE PRESSURE: CHECK PUMP VALVE ALIGNMENT

 SEQ CHAPTER \h \r 1If dowel pin locations are not specified in technical manual, they should be installed in front feet (feet closest to the coupling) of each unit. 

When aligning a pump, exercise extreme care, in consideration for thermal growth. 

For HORIZONTAL pump unit alignment, rim and face method can be performed 

For VERTICAL pump unit alignment, it is necessary to use both rim and face readings (not simultaneously). 

The main purpose of a strainer is to remove larger particles of contamination within a fluid system. 

GAUGES AND THERMOSTATS

IF THE SOURCE PRESSURE IS GREATER THAN ATMOSPHERIC PRESSURE, THE LIQUID WILL BE DRIVEN DOWN IN THE LEG CONNECTED TO THE SOURCE PRESSURE AND UP TO THE ATMOSPHERE

IF THE PRESSURE IS BELLOW ATMOSPHERIC PRESSURE (VACUUM) THE LIQUID WILL BE DRIVEN DOWN THE LEG OPEN TO THE ATMOSPHERE AND UP IN THE LEG CONNECTED TO THE SOURCE PRESSURE

BOURDON TUBE GAGES CAN BE USED TO MEASURE BOTH PRESSURE AND VACUUM

THERMO WELLS ARE USED TO PROVIDE ISOLATION BETWEEN A TEMPERATURE SENSOR AND THE ENVIRONMENT. LIQUID, GAS, OR SLURRY

It is important that you select a gauge that has a pressure range, temperature range, and material construction that is compatible with the system you intend to install it in.
Additionally, when selecting a pressure gauge, you will need to ensure the gauge meets the following criteria:

• It has a range in which the anticipated maximum normal working pressure is about 66% of maximum scale reading.

• Its system normal working pressure is in the middle third of the scale range (33-66%).

• The relief valve setting for the system is less than the maximum scale reading.
VALVES

A SPRING-LOADED CHECK VALVE CAN BE INSTALES IN ETHER A HORIZONTAL OR VERTICAL POSITION

SEWAGE VALES ARE PAINTED GOLD

Brass and bronze valves are never used in systems where temperatures exceed 550 degrees Fahrenheit 
Advantages and disadvantages of each of the configurations are as follows: 

	Advantages 
	Disadvantages 

	NON-RISING 
	Less likely to leak. 

Takes up less space. 
	Cannot tell by looking at it whether it is open or closed. 

	RISING 
	Easy to tell whether it is open or closed. 
	Because the stem moves up and down, the chance of a packing leak is greater. 

Requires more space to operate. 

	OUTSIDE SCREW AND YOKE 
	At a glance, watch stander or operator can determine if the valve is open or closed. 
	Because the stem moves up and down, the chances of a packing leak is greater. 

Requires more space to operate. 


The GLOBE VALVE is the most common type of stop valve found on board Coast Guard cutters and small boats. 

You can mount a spring-loaded check valve in either a horizontal or vertical position. 

	Type of Fluid/System 
	Color of Valve Handwheel and Operating Lever 

	Steam 
	White 

	Potable Water 
	Dark Blue 

	Nitrogen 
	Light Gray 

	High Pressure (HP) Air 
	Dark Gray 

	Low Pressure (LP) 
	Tan 

	Oxygen 
	Light Green 

	Salt Water 
	Dark Green 

	JP-5 
	Purple 

	Fuel Oil 
	Yellow 

	Lube Oil 
	Stripped Yellow/Black 

	Fire Plugs 
	Red 

	Foam Discharge 
	Stripped Red/Green 

	Gasoline 
	Yellow 

	Feed Water 
	Light Blue 

	Hydraulic 
	Orange 

	Hydrogen 
	Chartreuse 

	Helium 
	Buff 

	Helium/Oxygen 
	Striped Buff/Green 

	Sewage 
	Gold 


PROPULSION SHAFTING SEALS 

The stern tube shaft seal assembly incorporates an inflatable seal to provide emergency sealing of the shaft and to allow for inspection, maintenance, or repair to the seal while the ship is under way. 

STUFFING BOXES are used to lubricate and cool various types of rotating shafts. 

When using four or more packing rings, the ends should be staggered 90º apart to reduce leakage. 
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PIPING AND TUBING
CORK HAS GOOD COMPRESSABILITY; IT CAN BE CUT INTO ALMOST ANY SHAPE, TEMP RANGE UP TO 270 DEG

NON RISING VALVES ARE LESS LIKELY TO LEAK

OUTSIDE SCREW AND YOKE REQURES MORE SPACE TO OPERATE

TYPE M COPPER TUBING IS USED WITH SOLDERING FITTING ONLY

THE POURPOSE FOR FLANGE SHIELDING IS TO PREVENT FIRES RESULTING FROM LEAKING FLUIDS AND TO ENSURE SAFETY

DUE TO ITS STRENGTH AND HIGH CORROSION RESISTANT QUALITY, COPPER NICKEL IS USEd
Copper tubing is primarily used in low-pressure applications,
Overall, there are three types of copper tubing that you will be using. The first type is called Type K. It is primarily used for general-purpose plumbing and underground service. The second type is called Type L and it is solely used in a general plumbing environment. The third type of copper tubing is called Type M. This type of tubing is used with soldered fittings only.
 Sealing materials can fall into one of two of the following categories: 

• STATIC SEAL – Seals between two stationary or nonmoving parts. This type of seal is frequently referred to as a GASKET. 

• DYNAMIC SEAL – Seals between two parts where one or both parts move. This type of seal is frequently referred to as PACKING. 

FLUX is the primary material used to overcome problems caused by oxidation
ADMIN

LAMANTE RED TAGS ARE USED FOR DESIGNATED PMS

REMOVED TAGS SHALL BE DESTROYED AFTER THEY HAVE BEEN DELIVERED TO THE AUTHORIZING OFFICER 

THE SECOND COMPONENT IN PMS INDICATED THE FREQUENCY WITH WHICH THE PROCEDURE IS TO BE PERFORMED

THE SHIP(S WORK BREAKDOWN STRUCTURE (SWBS) GROUPS SIMILAR NAVAL ENG. EQUIP. INTO CATIGORIES AND ASSIGNS A THREE DIGIT CODE BETWEEN 001 AND 999.

IN AREAS OF CINFLICT BETWEEN THE NEM AND NSTM, THE NEM SHALL TAKE PRECIDENCE

(MICA) MANUAL CONTAINS DETALED SUPPLY AND TECHNICAL INFORMATION AN EVERY PIECE OF EQUIPMENT ATTECHED TO A SPECIFIC UNIT.

THE FREIGHT DATA RESPONSE SCREEN DISPLAYS IMPORTAINT SHIPPING INFORMATION FOR ANY PARTICULAR ITEM.

MAIN DIESEL ENGINES
TWO-STROKE ENGINES REQUIRE ONLY ONE ROTATION OF THE CRANKSHAFT TO COMPLETE A CYCLE

THE EXHAUST MANIFOLD IS USED ON MULTI-CYLINDER ENGINES TO RECEIVE, COLLECT, AND DIRECT EXHAUST GASES AWAY FROM THE ENGINE

THE ROSS SHELL AND TUBE HEAT EXCHANGER CONSISTS PRIMARLY OF A BUNDLE OF TUBES ENCASED IN A SHELL

UNITS THAT SUBMIT SAMPLES FOR LAB ANALYSIS WILL TAKE SAMPLES EVERY 250 HRS OR QTR.

WHEN USING MICROMETERS BACK THE SPINDLE AWAY FROM THE ANVIL BEFORE STOWING.

5% VISCOSITY LOSS ALLOWED

 SEQ CHAPTER \h \r 1Diesel engines require a speed limiter, commonly called the GOVERNOR, 

Two types of silencers commonly used in the Coast Guard are: 

• Dry. 

• Viscous. 

A BLOWER is also known as a SUPERCHARGER, which is a positive displacement pump that is used to supply the engine with a large volume of low-pressure air. 

A common type of blower found on Coast Guard engines is the roots-type blower. 

