
CHAPTER 18

SURFACE PRESERVATION

Just about everyonehasbeen involved in cleaning,
preserving, and maintaining something. Painting the
family homeor washing and waxing your car aregood
examples. What you did was to protect a surface from
theeffectsof weather or exposure, to extend itslifetime,
and to improve its appearance.

TheU.S. Navy has a far greater problembecauseall
Navy shipsoperatein amuchharsher environment than
your home or car. Constant exposure to the sea and
saltwater corrosion can quickly turn the exterior of a
ship into a mass of rust. Interior spaces have their
problemsaswell. Constant changes in theweather and
in the surrounding water temperature cause moisture,
humidity, and chemical reactions that affect electrical
systems and machinery. To overcome these harsh
conditions, the Navy expends a great deal of time,
effort, andmoneyapplyingsurfacepreservatives.These
preservatives range from detergent and fresh water to
paint and lubricants. Howwell thesepreservatives work
depends on you.

CLEANING

Learning Objectives: When you finish this chapter,
you will be able to—

• Recognize the purpose of cleaning and
preserving.

• Identify the cleaning bill.

• Recall the purpose of compartment cleaning,
sweepers, cleaning process, field day, and zone
inspections.

Maintaining clean conditions aboard ship and
ashoreisanimportant job.Cleaninginvolvespractically
every member, from the compartment cleaner to the
inspectingoff icer.Navy lif erequireseachof ustohavea
personal interest in our living and working areas, not
only for the sake of appearance but for our health and
safety as well.

THE CLEANING BILL

Each area of the ship is divided into various
departments for upkeep. The Cleaning, Preservation,
andMaintenanceBil l describestheseareasandoutlines
thedepartment that is responsible for them. Thisbill is
carefully planned to make sure all interior areas and
exterior areasof theship’s hull areassignedtopersonnel
for upkeepandthat noareas overlapor areleft out. Each
division within the department assigns its personnel to
thespacesit’s responsiblefor. Division personnel carry
out thedutiesof cleaning,preserving,andmaintaining.

COMPARTMENT CLEANING

Thetermcompartment cleanergenerally appliesto
persons assigned to clean living or berthing
compartments or spaces, such as passageways and
heads. If you areassigned compartment cleaner duties,
you wil l be responsible for keeping your spaces clean,
preserved,andingoodorder. Newly assignedpersonnel
are closely supervised to make sure they understand
what to clean and how to clean it. Items, such as
electrical and mechanical devices, might beunfamiliar
to you. Thesetypesof itemsarelocated in almost every
space aboard ship. With this in mind, caution must be
observed at all times. Ask your supervisor to point out
any hazardous items located in your compartment and
observe all special cleaning instructions.

Cleaninggear isstocked inand issued fromthe first
lieutenant’s storeroom. Each division is periodically
issued cleaning gear and is then responsible for its
proper stowageand care. Becausecleaning compounds
andsolventsareoften flammableor toxic, or both, they
mustnever be left unattended or improperly stowed.
You should alwaysread warning labelsand follow their
directions carefully. Gear, such as brooms and swabs
(mops), must be cleaned after each use and placed in
their stowageracks. Gear adrift, such asrags, clothing,
or personal gear, must be “policed up” immediately. If
left adrift, these items are atripping or fire hazard—or
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worse, theymight clog up dewatering equipment if the
space were flooded.

SWEEPERS

“Sweepers” is piped shortly after reveille, before
theendof theregular workingday, andat other timesas
scheduled. At these times, all persons assigned as
sweepers draw their gear and sweep and swab down
their assignedareas. Al l trashanddirt arepickedup ina
dustpan and placed in a trash receptacle.

NOTE

If dirt isswept over theside, thewindmay blow
it back onboardor thedirt may stick to theside
of the ship. In either case, additional work is
necessary to clean the ship.

At this time you should empty all butt kits (make
sure no butts are still burning) and trash receptacles as
instructed.Never dumptrashor garbage over thesideof
the ship without first obtaining permission from the
off icer of thedeck. At times, all trash must be kept in a
safe area aboard the ship until it can be properly
removed.

CLEANING P ROCESS

Dirt, soil, and contamination all describe the same
thing—a foreign material on a surface where it is not
wanted. Soil includes grease, oil, tarnish, rust, food
residue, and stains. Most exposed surfaces that have
been soiled may be cleaned with the proper use of
cleaning agents.

Detergents are materials that have the ability to
removecontaminationandsoil. Thereareother waysof
cleaning besides using detergents or cleaning
compounds. These include purely mechanical
processes, such as removing rust from steel by sand-
blasting or cleaning decks by sweeping. For many
cleaning problems, chipping, sweeping, sanding, or
brushing may be needed. However, when detergent
compounds are coupled with the mechanical action, a
cleaner surface is usually produced with less time and
work.

The steps used in most detergent cleaning
operations are as follows:

1. Wetting—Thesoil and thesurfaceof theobject
being cleaned must be wetted. If the surface is not
wetted properly, cleaning resultswil l bepoor. Contrary
to popular belief, water has very poor wetting
properties. Itswetting ability, and thereforeitscleaning
ability, is improved by adding other materials, such as
soap or synthetic detergents. Adding soap or synthetic
detergentscausethe water to flow into tinycrevicesand
around small particles of soil.

2. Scrubbing—Dirt is loosened by themechanical
action of rubbing or scrubbing. For example, oil
droplets are emulsified; that is, they are coated with a
thin film of soap and prevented from recombining, and
then they rise to the surface. In a somewhat similar
manner, solid particles are suspended in solution.

3. Rinsing—Rinsing is very important. Rinsing
removes loosened dirt from the surface along with the
cleaning material.

FIELD DAY

Fieldday iscleaningday. Periodically, a fieldday is
held. Al l hands“turn to” and thoroughly clean theship
insideand out, usually in preparation for an inspection.
Fixturesand areasthat sometimesareneglected during
regular sweepdowns(overhead cables, piping, corners,
spaces behind and under equipment, and so on) are
cleaned. Bulkheads, decks, ladders, and all other
accessible areas are scrubbed. Knife edges and door
gasketsarechecked; any paint, oil, or other substances
areremoved; all brightwork isshined; andclean linen is
placedoneach bunk.Fielddaysimprovetheappearance
and sanitary condition of the ship, aid in the
preservation of the ship by extending paint life, and
reduce the dirt intake caused by operating equipment.

Becauseof weather conditions, therearemanydays
at seawhen theship’s topsideareascan’t becleaned. At
the first opportunity, all topside surfaces are cleaned
with freshwater and inspected for signs of rust and
corrosion. If suchsignsarediscovered, youshould tend
to the area immediately. A littl e work at that time will
save you a lot of work later.
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DECK COVERS

Aboard ship, deck coverings get more wear than
any other material. Unlessdeck coveringsareproperly
cared for, costly replacement is required. There are
several materialsused for covering decks, but only two
types are covered here. These are the resilient and the
nonslip (nonskid paint) types.

Resilient deck coverings include vinyl tile, vinyl
asbestostile,andlinoleum.Thesedeck coveringsdonot
need painting; however, daily sweeping and wiping
away spills as soon as possible are required. Resilient
deck covering is clamped down (cleaned with adamp
swab) frequently, allowed todry, and then buffedwitha
buffer. For more thorough cleaning when the deck is
unusually dirty, apply a solution of warm water and
detergent with a stiff bristle brush or buffer and rinse
withclean water toremoveresidual detergent.Stubborn
dirt and black marks left by shoes can be removed by
rubbing lightly with ascouringpad, finesteel wool, or a
rag moistened with mineral spirits.

After thedeck covering is washed and dried, it can
bepolished (with or without waxing) with a buffer, or it
may be given acoat of self-polishing wax and allowed
to dry without buff ing. Deck coverings can be buffed
several times before rewaxing.

No wax shouldbeapplied to thedeck whentheship
isgoingout toseaor whenheavy weather isanticipated.
This is an added precaution against slipping, even
though theapproved floor waxesaredesigned tobeslip
resistant.

Nonslip (nonskid paint) deck coverings contain
pumice, which provides a better footing. To clean a
nonskid painted deck, use a cleaning solution of
detergent and dishwashing compound. To make the
solution, mix 1 pint of detergent and 5 tablespoons of
dishwashing compound. You can mix this compound
withfreshwater tomake20 gallonsof cleaningsolution.
Apply thesolutionwith ahandscrubber, let it soak for 5
minutes, and then rinse with freshwater. Don’t wax or
paint nonskid deck coverings. Waxing or painting
reduces their nonskid properties.

NOTE

If it becomes necessary to spruce up the

appearance of a nonskid deck cover, brush it

with deck paint diluted with mineral spirits.

The diluted paint should be as thin as possible

so that the nonskid properties are not affected.

ZONE INSPECTION

Frequent inspections are held to make sure that all
spaces, machinery, and equipment are in asatisfactory
state of operation, preservation, and cleanliness. One
typeof inspection, thezoneinspection, dividestheship
or station into various sections. Each zone is then
assigned toan inspectionparty or team. Usually theCO
wil l head one team, while an off icer or chief petty
off icer wil l headeachof theremaining teams. If youare
assigned to present a compartment, you present the
space to the inspecting off icer by saluting and greeting
the inspector in the following manner: “Good morning
(afternoon), sir/ma’am; SeamanApprenticeFrost (your
rank and name) standing by compartment (name or
number), for your inspection, sir/ma’am.” Youwil l then
stay with theinspecting off icer during theinspection of
your spacestoanswer questionsandprovideassistance.
Such things as stowage cabinets, lockers, and drawers
should be unlocked before the inspection for easy
access. Usually the inspecting officer will give an
overall grade to the space; for example, a grade of
outstanding would indicate that no new discrepancies
were noted and all previous discrepancies have been
corrected. You can be proud of an outstanding grade.

REVIEW 1 QUESTIONS

Q1. The responsibility for cleaning and maintaining
certain spaces in the ship is listed in what
publication?

Q2. What person isgenerally assignedtoclean living
or berthing spaces?
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Q3. You should pick up and put away gear that has

been left adrift for what reason?

Q4. True or False. When sweeping exterior decks,

you can sweep dirt over the side.

Q5. List the three steps used in most detergent

cleaning.

a.

b.

c.

Q6. List two types of deck covers.

a.

b.

CLEANING SOLVENTS

Learning Objectives: When you finish thischapter, you
will be able to—

• Identify types of cleaning solvents.

• Recall the precautions to be followed when
working with cleaning solvents.

No matter what the job, from paint removal to
swabbing the decks, take precautions against
carelessly using cleaning solvents. Look at the
following example:

Seaman Joe Frost didn’t read the labels on the
chlorine-based cleaning material he was using
to clean thecommode. Hedecided to clean the
drainsat thesametimeand added agranulated
drain cleaner to the chlorine-based cleaner.
Then he left the head. A few minutes later he

heard a loud explosion. The reaction between
the chlorine-based cleaner and granulated
cleaner caused the explosion. Luckily, no one
was hurt, but the head was a mess.

Solvents used in paints, adhesives, rubber and
plastic materials, and degreasing solutions are
hazardous to your health. Most solvents are toxic and,
with a few exceptions, are flammable. Take the
appropriate measures to reduce their toxic and
flammable effects. In addition, solvents that come in
contact withyour skincancauseseriousskinproblems.
When using solvents, always observe the following
precautions:

• Make sure the space in which you are working
has adequate ventilation.

• Wear protective clothing, goggles, respirators,
gloves, and other appropriate equipment.

• Makesureaccessible fire-fighting equipment is
nearby.

• Take every precaution to prevent excessive
vapors from contaminating the air.

• Check the labels on all containers of liquids.

• Wipe up spilled solvents immediately.

• Avoid contact with your eyes, skin, or clothing.

• Never swallow solvents.

• Avoid breathing the vapors.

• Keepsolvent containerstightly closedwhenyou
are not using them.

• Checkcontainers for leakage.

• Transfer solvents from a defective/leaking
container to a new container.

• Make sure containers are empty before you
discard them. You must observe the approved
practices for disposal of solvents, cleaners, and
their containers.

• Label all containers used to store solvents.
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• Read and comply with all instructions and

precautions on the label.

PRECAUTIONS

Always follow safety precautions when working
with solvents.Never use solvents in an unventilated
space under any circumstances. Special clothing
requirements also must be observed when using some
solvents. Always follow safety precautions!
Carelessness on anyone’s part could cause a mishap,
resulting in injuriesor evendeaths. By observingsafety
precautions, you will reduce mishaps and save lives.

Ventilation

When you think of ventilation, you usually think of
air conditioning and cooling. However, when working
with solvents, the term ventilation means providing
fresh air and exhaust to the area in which you are
working. Make sure the work area is properly
ventilated. That includestopsideareasof ashipbecause
sometopsideareasareenclosed on threesidesand will
not allow proper ventilation.

When applying flammable coatings or using
solvents, youmustprovideadequate ventilation, which
wil l help prevent accidental ignition. You may haveto
use extra fans or local exhaust to ventilate a space,
especially in spaces where pockets can develop. A
pocket is the buildup of vapors and poisonous air in an
area, causing an explosion.Always follow safety
precautions and make sure spaces are ventilated
properly when solvents are used! When in doubt,
contact your supervisor for additional guidance.

Preventing Excess Vapors

Anytypeof solvent wil l giveoff sometypeof vapor.
These vapors may be toxic or flammable. Always use
proper ventilationtoprevent a buildupof vapors.Asyou
have learned, some vapors can linger in pockets of
spaces; therefore, makesure thecomplete work area is
fully ventilated. Before starting a job, ask a gas free
engineer to examinetheareafor toxic gasesand ask for
theproper ventilationplanfor thespace. Besuretohave
the space checked frequently for excessive vapors. If
vapors are found to be excessive, stop all work

immediately andhaveall personnel clear theareauntil it
is safe to return.

Protective Clothing

When working with solvents, you always face the
risk of their contacting your skin through splatters or
spills. Some caustic solvents wil l actually eat the skin
off your body. Makesurethat youhaveall theprotective
clothing needed for the job.

When working with solvents, youmust wear
adequateprotective clothing and glovesto prevent skin
contact withthesolventsandcleaningmaterials.Donot
wear jewelry or clothing with cuffs, loosepockets, rips,
or loose ties. Observe the following safety precautions
when working with solvents:

• Wear chemical splash goggles at all times.

• Wear acid-resistant aprons,face shield with
goggles,gloves,andbootswhenhandlingacidor
caustic cleaners.

• Wear nonskid rubber-soled shoeswhen working
in enclosed spaces or when flammable vapors
may be present (spark prevention).

• Never work in an enclosed space without using
the buddy system.

• Respiratory protection, with either an organic
vapor cartridge or supplied air, should be worn
when dispensing, handling, or cleaning using
solvents.

Using solvents for cleaning saves time; but, make
sure you read all the labels before using the solvent.
Many solvents are corrosive and can irritate or cause
serious injuries to your eyes, skin, and lungs.Always
check the caution labels before using any solvents!

Fire-Fighting Equipment Required While
Using Solvents

Nothingruins aCO’s day faster thanreceiving word
that theship is burning. A firecan causeinjury and loss
of life and take aship off thelinefor along time. When
working with solvents, you haveno room for error. If
you’reon a work detail that requirestheuseof solvents
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or solvent-based paint, make sure the proper
fire-fighting equipment is located close to the work
area.Onelittl espark canset the vaporsof somesolvents
into aroaring fire that can take lif e and destroy aship.
Proper equipment may include fire extinguishers,
charged fire hoses, or foam. You always need to be
prepared. An ounceof prevention goes along way. Ask
your supervisor to check the type of fire-fighting
equipment youaregoingtousetoseeif moreequipment
or some other type is needed for the job at hand.

While working with people using solvents or
solvent-basedpaint,makesureyouknowthelocationof
the nearest fire alarm. Also, make sure all the people
working know the nearest fire escape route. Always
notify damage control central (DCC) when you are
using flammable materials.

Wiping Up Solvent Spills

Whenusingsolvents, becareful not tospill themon
the deck or get them on anything except what you are
cleaning. Solvents may cause paint to bubble and peel
off surfaces. Thecorrosive natureof somesolventscan
damage equipment. When mixed with some tile
compositions, solvents can form toxic vapors that can
irritate your lungs and make you sick. If you spill
solvent, clean it up assoon aspossible. If you think the
spill has caused some type of damage, contact your
supervisor for guidance.

When aspill involvesmorethan 5 gallonsof solvent
or presents athreat to theship or thehealth of thecrew,
report it immediately to your supervisor, DCC, or the
OOD. Each ship has ahazardous material response kit
to handle such emergencies. Spilled material and
contaminated clothing or ragsbecomehazardous waste
and must betreated ashazardousmaterial (HAZMAT).
Your supervisor will tell you the proper disposal
procedures for your command.

Dangers

Workingwithsolventsisdangerous. Avoidinhaling
vapors.Personnel with ahistory of chronicskindisease,
allergies, or asthma should not be permitted to work
with paint, solvents, and thinners.

Whenyouhandle asolvent, don’t let it contact your
skin. If a solvent does contact your skin, flush it with
clear water assoon aspossible. If solvent contactsyour
skin or eyes, report to the nearest medical facility as
soon as possible for treatment.

When working with solvents, wear an approved
respirator and protective clothing at all times. If you
think that your respirator isn’t working properly,
request an air linemask. Thesafety department of your
ship usually provides these items.

If you breathe some of the vapors given off by
solvents, get to a doctor as soon as possible.

Respirators

TheNational Institute for Occupational Safety and
Health/Mine Safety and Health Administration
(NIOSH/MSHA) must approve all respirators and
pumps. Usersmust bemedically qualifiedand fit-tested
before wearing a respirator. The following text
describes the air-purifying respirators and air-supplied
or self-containedbreathingapparatus(SCBA) approved
for use by the Navy:

• Air-purifying respirators use a filter, achemical
cartridge, or a combination of the two to remove air
contamination. Filterscaptureparticlesof dust or metal
fumes.Thecartridgesmay contain achemical or carbon
to absorb vapors or gases. A combination of f ilter and
cartridge is used for a combination of hazards, such as
spray painting. The filter capturesthespray mist andthe
cartridge absorbs the paint vapors, protecting the
wearer.

• Air-supplied or self-contained breathing
apparatus(SCBA) providesfresh air when the vapor or
gas concentration is too high or the area lacks oxygen.
Air-supplied or SCBA is required for all internal
shipboardspray paintingoperations.Ai r for suppliedair
masks is provided by certified breathing air
compressors or breathing air pumps.

Theuseof proper equipment may saveyour lif eand
thelivesof your shipmates. If youareindoubt about the
type of equipment to use, be sure to check with your
supervisor.
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Keep Solvent Containers Tightly Closed

Most fires in paint and solvent storage areas are
caused by a buildup of vapors. Usually, vapors escape
fromcontainersthat arenot closedtightly. It only takesa
small spark to ignite these vapors. Since vapors can
quickly displace the oxygen in a storage space, there
may not be enough oxygen left to sustain life.

Al l containersmust be tightly closed when not in
use. Besidesthedanger of vaporsaccumulating, air can
cause achemical breakdown of some solvents. After a
short time, the solvent may evaporate or decay to the
point that it can’t be used.

Check Containers for Leakage

The Navy uses many types of corrosive materials
that can eat through a container. You must make sure
thisdoesn’t happen.Howcanyoudothat?Don’t accept
containers until they are inspected! If you are
inspecting thecontainers, check all theseamscarefully
for leaksor cracks. Check thesidesof thecontainersfor
dents. If acontainer isdented, that meansthesideof the
container may havebeen weakened and wil l eventually
leak. Don’t sign for material in damaged containers. If
you areunsureof thecondition of a container, ask your
supervisor to inspect it.

If youdiscover aleakingcontainer whileinspecting
your storage areas, find the name of the material or
solvent on thelabel of thecontainer. Then immediately
inform your supervisor of theproblem. Thematerial or
solvent in the container may be caustic and highly
flammable. You and your supervisor should inspect the
damaged container and the surrounding area. Then the
material or solvent should be transferred to another
container using a standard Navy transfer pump. This
container must be equal to or surpass the storage
requirements of the damaged container.

Ensure Containers Are Empty Before
Discarding

One of the most dangerous practices is to discard
(throw away) a container partially filled with asolvent
or some type of caustic or flammable substance. For
example, several years ago a container of highly
flammable liquid was discardedinto a dumpsterin
Charleston,SouthCarolina.Thedumpsterwastakento

thetrashdisposal areawherethedriver, thinkingthat the
dumpster only contained burnable trash, dumped the
contents of the dumpster into a small fire. As the
flammableliquid drained from thecontainer, it ran into
the fire and created an explosion that was heard for
miles around. The dumpster and the truck were
destroyed, and the driver was killed instantly.

Solvent containersareconsideredhazardous waste,
so youmust disposeof them according to local hazmat
regulations. When at sea,never throw solvent
containers over the side; they contaminate the seas.
Stow containers in a disposal storage area until you
reachyour next port of call andthenhavethemdisposed
of in the proper manner.

Label All Containers

Onboardnaval ships, paintsandsolventsarestored
in a storeroom designated for flammable liquids. The
storeroom should be neat, clean, cool, and dry. Make
sure alabel appearson thedoor of thespacetoshowthe
space contains flammable liquids. Store paints or
solvents in tightly sealed cans or containers. Mark the
container with the name, formula number, solvent
composition, Navy hazard identification label or
Department of Transportation hazard identification
label, and manufacture date of the paint or solvent it
contains.

Inspect the contents of any paint or solvent
container morethan 2yearsold. If thecontainer isunfit,
properly dispose of it. If you’re not sure whether the
paint or solvent isusable(particularly largequantities),
send samples to the nearest laboratory for testing.

Working in Closed compartments

Tests are performed with a combustible gas
indicator (explosimeter), toxic gas detectors, and an
oxygen indicator. Personnel who test a space are
required towear anoxygen-breathingapparatus(OBA)
or air-linemask. If theatmosphere is found unsafe, the
space is thoroughly ventilated and provided with
adequate forced fresh air circulation. Only after the
space has been retested and pronounced safe to enter
can personnel without an OBA or air-linemask enter it.
After personnel (other than testing personnel) have
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entered adeclaredsafespace, periodic testsaremadeto
determine that it is still safe. Upon the detection of an
unsafe condition, an order must be given for all
personnel to evacuate the space.

Because a space cannot be guaranteed to remain
safe, you should be aware of the symptoms of bad air.
Symptoms of bad air include the following:

• Labored breathing

• Excessive fatigue from slight exertion

• Headache

• Dizziness

If you feel any of thesesymptoms, warn othersand get
to fresh air immediately.

A moredangeroussituation existsif acompartment
has no, or very little, oxygen. If this happens, aperson
can lose consciousness almost immediately without
warning. If such an incident occurswhileyou are in an
area,donot enter thespacewithout wearinganOBA or
air-line mask; otherwise, you wil l become acasualty.
Alwayssummon (call for) help beforemaking arescue
attempt. Also, have apersonstationedat theentranceto
maintain communications while watching to see that
you are not overcome.

TYPES OF SOLVENTS

As you havealready learned, the Navy uses many
types of solvents for many cleaning assignments. You
also know that many of these solvents are highly toxic
andsomearehighly flammable. Takespecial carewhen
usingmanyof thesesolvents; makesureyoustorethem
in cool, dry areas. Material Safety Data Sheets
(MSDSs) list thestoragerequirementsfor solvents. You
should refer to theMSDS for solvents you are using.

Most cleaning solvents contain toxic substances.
Thesesubstancescan causeinjuries if theyare inhaled,
absorbed by the skin, or ingested. Al l toxic materials
must be handled carefully to prevent injury. Many of
themhaveadditional hazards,suchasflammability.The
following paragraphs contain information about
general categories of toxic cleaning solvents. If you
haveany questions about the solvent you are going to

use, check the Maintenance Requirement Cards

(MRCs) for the task or ask your supervisor.

The three types of solvents covered in this section

are chlorinated cleaning solvents, organic cleaning

solvents, and fluorocarbon refrigerants and solvents.

Chlorinated Cleaning Solvents

Chlorinatedcleaningsolventscanbehighly toxic if

used improperly. They may be irritating to skin and

toxic if ingested. In confined spaces, in spaces with

inadequate ventilation, or whenthe vapor concentration

isincreasedby heating, toxic vaporsmay causedamage

to the lungs, eyes, and nervous system. Solvents

decompose at high temperatures and produce gases

moretoxic than thesolventsthemselves. Solventsreact

with alkalies, oxidizers, and powdered metals to

produce toxic gases.

Commontypesof chlorinatedcleaningsolventsare
trichloroethane (inhibited methyl chloroform),
trichloroethylene, tetrachloroethane, and tetra-
chloroethylene (perchloroethylene, dry-cleaning
solvent). Becauseof the extremedangers involved, the
Navy severely restricts the use of these solvents.

Youshouldobservethefollowingprecautionswhen
working with chlorinated cleaning solvents:

• Never stow chlorinated cleaning solvents near
heat sources or open flames.

• Don’t allow them to come in contact with hot
surfaces.

• Makesurestowageareasarewell ventilated and
monitored regularly by the gas free engineer.
Don’t stow these solvents near incompatible
materials. (NOTE : Incompatible materials
include strong alkalies, such as sodium
hydroxide; oxidizers, such as calcium
hypochlorite and sodium nitrate; or powdered
metals, such as aluminum.)

Whenhandlingchlorinatedcleaningsolvents, wear

the following personal protective equipment (PPE):

• Neoprene gloves
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• Safety gogglesthat wil l protect against splashes,
or a face shield

• A chemical cartridge respirator for protection
against small amounts of organic vapors or for
protection for a short duration; or an air-line
respirator (or some other type of supplied-air
respirator) if use is extensive or in a confined
space

• Coveralls

Makesure work areasin which you usechlorinated

cleaning solventshaveproper ventilation. For enclosed

spaces, an air change every 3 minutesisrecommended.

Consult the gas free engineer to determine if the

ventilation is adequate.

Organic Cleaning Solvents

Organic cleaning solvents include the following:
• Toluene

• Xylene

• Some alcohols

• Acetone

• Methyl ethyl ketone

• Ethyl acetate

• Dry-cleaning solvent

• Kerosene

• Petroleum

• Ether

• Turpentine

• Morpholineand other related compounds

These compounds are highly flammable and highly to
moderately toxic.Somearealsocorrosive. Inhalationof
concentrated vapors may cause dizziness, nausea, or
vomiting.

Organic cleaning solvents should be stowed as
follows:

• Stow organic cleaning solvents in a flammable
liquid storeroom, ready service storeroom, or a
flammable locker.

• Keep them away heat, open flames, or
spark-producing devices.

• Stowthem away fromoxidizers, suchascalcium
hypochlorite, sodium nitrate, and hydrogen
peroxide.

When handling organic cleaning solvents, wear the
following PPE:

• Neoprene gloves

• Safety splash goggles

• Protective coveralls (recommended)

Inaddition, if vaporsaccumulate over 100partsper
million (ppm), wear an OBA and notify the gas free
engineer.

Fluorocarbon Refrigerants and Solvents

Fluorocarbon refrigerants and fluorocarbon
solvents, such as trichlorotrifluoroethane (Freon 113,
Freon TF, Genetron 113, R-113), arecommonly found
aboard ship. They are used in food storage compart-
ments and air-conditioned spaces and as solvents in
engineering spaces.

Fluorocarbon vapors have the fol lowing
characteristics:

• They are colorless and almost odorless.

• They cannot be detected without special
instruments.

• They are nonflammable and nonexplosive;
however, exposureto flamesor hot surfaceswill
cause these compounds to generate hydrogen
chloride, hydrogen fluoride, and other
poisonous gases.

• They aren’t irritating, but contact may cause
frostbite.

Operations involving trichlorotrifluoroethane (Freon
113) areconsidered hazardous. An industrial hygienist
or a gas freeengineer must evaluateand approvethese
operations to ensure the work process meets safety
requirements.
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When exposed to the atmosphere, fluorocarbon
vapors will accumulate in low spaces unless local
ventilation is provided. Since these vapors are heavier
than air, they can displace oxygen. Inhaling vapors at
high concentrations (4,500 ppm or greater) wil l cause
dizziness or narcosis. If fluorocarbon vapors displace
oxygen, suffocation occurs.

When handling fluorocarbon refrigerants and
solvents, wear the following PPE:

• Rubber gloves

• Safety splash goggles

• Protective clothing

In addition, if vaporsaccumulate over 1,000 ppm, wear
an OBA or air-line respirator; and notify the gas free
engineer.

REVIEW 2 QUESTIONS

Q1. When you are working with solvents, what does
the termventilationmean?

Q2. List the protective equipment you should wear
when handling acid or caustic cleaners.

a.

b.

c.

d.

Q3. How must thematerial and ragsused to clean up
a solvent spill be treated?

Q4. List two types of respirators used by Sailors
when handling solvents.

a.

b.

Q5. What causes most fires in paint and solvent

storage areas?

Q6. List the symptoms personnel might havewhen

working in a compartment having bad air?

a.

b.

c.

d.

PAINTING AND PRESE RVATION

Learning Objectives: When you finish this chapter,

you will be able to—

• Identify the equipment and procedures used for
surface preparation.

• Identify types of paint and recognize their use.

• Recall f ixtures, devices, andsurfacesthat should
not be painted.

• Recall painting safety precautions.

• Recall methods used when painting to include
care of brushes and rollers.

TheNavy uses from 25 to 30 million gallonsof all
types of paint a year. Roughly 20 million gallons are
used for preservation, some of which you wil l apply.
Paintbrushpurchasesalsorun intomillionsof dollars. It
isno exaggeration to state that millionsof man-hoursa
year are expended in cleaning, chipping, and painting.

To paint a ship’s exterior with one coat takes 20
gallonson atugboat, 50 gallonson asubmarine, and as
much as 950 gallons on a carrier. The average basic
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paint requirementsfor preservationof adestroyer every
60 to 70 days are 270 gallons. Al l of this is a way of
saying theNavy uses alot of paint. Themoreattention
you pay to thebasic instructions, thelesspaint you will
have to use.

TheNavy usespaint primarily topreservesurfaces.
It seals the pores of steel and other materials, prevents
decay, and arrests (stops) rust and corrosion. Paint also
servesseveral other purposes. It is valuableasan aid to
cleanliness and sanitation because of its antiseptic
properties and because it provides asmooth, washable
surface. Paint is also used to reflect, absorb, or redis-
tribute light. For example, light-colored paint on a
ship’s interior distributesnatural andartificial light toits
best advantage.

Learning to paint properly requirestheselection of
suitablepaintsfor thesurfacestobecovered, theproper
preparation of the surfaces before painting, and the
correct methodsof applyingpaint.Thoughtheselection
of suitable paints won’t concern you now, you should
knowhowtopreparethesurfaceandhowtoapply paint
with a brush and roller. Improper surface preparation
and paint application, in that order, are the greatest
reasons for paint failure.

PREPARING THE SURFACE

For paint to stick to a surface, all salt, dirt, oil,
grease, rust, and loose paint must be removed
completely,andthesurfacemust bethoroughly dry.Salt
andmost dirt canberemovedwithsoapor detergent and
freshwater. Firmly imbedded dirt may require
scrubbing with scouring powder. When scrubbing
won’t removeoil andgrease, theymay beremovedwith
paint thinner or other approved solvents. After
scrubbing or scouring, always rinse the surface with
freshwater.

Equipment and Procedures

Theremoval of rust, scale, and loosepaint requires
the use of hand tools or power tools, paint and varnish
removers. Hand tools are usually used to clean small
areas. Power toolsareused to clean larger areasand for
completely cleaning decks, bulkheads, and overheads
covered with too many coatsof paint. Paint and varnish
removers are used to remove paint from wood.

HAND TOOLS.—Themost commonly used hand

tools are sandpaper, wire brushes, and hand scrapers.
Sandpaper.—Use sandpaper to clean corners and

to feather paint. (NOTE: To feather paint, you taper the
edges of chipped areas down to the cleaned surface so
that no rough edges remain.) Paint wil l bond best to a
clean surface that has been lightly sanded.

Sandpaper is graded from 12 to 600, which
correspondstothesizeof theabrasivegrit onitssurface.
For example, the coarsest sandpaper is 12 grit and the
finest is 600 grit. Very fine emery (a natural abrasive)
paper is sometimes used to polish unpainted steel
surfaces. However,never use abrasives, such as
sandpaper, on unpainted galvanized metal (brass,
copper, nickel, or aluminum) surfaces.

Hand Wire Brush.—A handwirebrush is ahandy
tool for light work on rust or on light coatsof paint. You
can also usehand wirebrushesfor brushing weld spots
and cleaning pitted surfaces.

Hand Scraper.—Hand scrapers are made of tool
steel. The most common type is L-shaped, with each
end tapered to acutting edge like a wood chisel. Hand
scrapers are useful for removing rust and paint from
small areas and from plating less than 1/4 of an inch
thick when it’s impractical or impossible to use power
tools.

Chipping (Scaling) Hammer.—Occasionally, it’s
necessary to use a chipping or scaling hammer.
However, takecareto useonly enough forceto remove
the paint. Too much force dents the metal, resulting in
high and low areas. In painting, the paint naturally is
thinner on the high areas. Therefore, if you leavehigh
and low spots, rust wil l form on the high spots and, in
time, spread under the good paint.

PORTABLE POWER TOOLS .—The most
useful power tool is the portable grinder (fig. 18-1).
Portable grinders are usually equipped with agrinding
wheel that may be replaced by either the rotary wheel
wire brush or the rotary cup wire brush. Light-duty
brushesaremadeof crimped wire. Usethem to remove
light rust. Heavy-duty brushesaremadeby thetwisting
of several wires into tufts. Use them to removedeeply
imbedded rust.
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Scaling isdoneby using either tool shown in figure
18-2. A chisel is used with the pneumatic hammer and
must be held so that the chisel strikes the surface at
approximately a 45º angle. As with the hand scaling
hammer, take care that you don’t dent the surface. The
rotary scaling and chipping tool shown in figure 18-2
(called a deck crawler) has a bundle of cutters or
chippers mounted on either side. As it is pushed along
thesurfacetobescaled, therotatingcuttersdothe work.
This tool is particularly helpful on large deck areas.

The electric disk sander is another useful tool for
preparing surfaces. However, it must beused with care.
If too much pressureisapplied or it isallowed to rest in
one place too long, it wil l quickly cut into the surface,
particularly wood and aluminum surfaces.

POWER TOOL SAFETY PRECAUTIONS.—
You must be trained and qualified before you operate

portable power tools. You must observe the following
safety precautions when working with electrical and
pneumatic (air) tools:

• Wear eye and ear protection while chipping,
grinding, sanding, or wire brushing. If dust is
excessive, also wear a respirator. Do not wear
jewelry or loose fitting clothing.

• Donot usedefective tools. If youhaveanydoubt
about the condition of any tool, show it to your
supervisor, who will have its condition
determined.

• Make certain that electrical power tools are
grounded properly. Every portable electrical
power tool must beprovided with aground lead
that connects the tool casing to the ship’s
structure and an up-to-date electrical safety tag.

• Give your full attention to your job.

• Give electricity the respect it is due—115 volts
can and does kill.

• Do not operate power tools in areas where
flammable vapors, gases, liquids, or exposed
explosives are present.

• Donot allowpower cordsandair hosestokink or
comein contact with oil, grease, hot surfaces, or
sharp objects.

• Do not lay power cords and air hoses over
ladders, steps, scaffolds, or walkways in such a
manner as to cause a trip hazard.

• Do not use compressed air to clean clothing
being worn or to blow dust off the body.

PAINT

Paint consists of four essential ingredients:

• Pigment

• Vehicle (known as thebase)

• Drier

• Thinner

Pigment provides the coloring, rust prevention (in
primers), and the lasting quality of thepaint. Themost
common pigments are made of metals, such as lead,
zinc, or titanium.
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The vehicle is the liquid portion in apaint. It wets
thesurfacebeing painted, penetratesinto thepores, and
ensuresadhesion. Until recently, thebaseof most paints
wasoil, suchaslinseedoil, but fewpaintstoday contain
oils. Some have vehicles of processed oils in
combination with synthetic resins; others have vinyl
chlorinated bases that are quick drying.

To add to the drying properties of paint, certain
metallic compounds, called driers, are added to the
paint. When mixed with oil, they act as conveyers of
oxygen, which theytakefrom theair and add to theoil,
speeding up the drying process.

Thinners are used for thinning the paint to the
proper degree for spraying, brushing, or rolling. They
alsoincreasethepenetrationof thepaint intothesurface
and cut down the gloss. Too much thinner affects the
durability of the paint. The most common type of
thinner ismadeof mineral spirits, but theproper typeto
use depends on the paint base.Never use diesel oil or
kerosene to thin paint.

Types of Paint

Paints are of many different kinds, and the Navy
constantly works and experiments to improve them.
As a result, you are provided the best paints available
for the type of surface to be covered. Most Navy
paints are named according to color and/or use, such
as exterior gray deck and pretreatment coating
(primers).

PRIMERS.—Primersarebasecoatsof paint that
stick firmly to bare woods and metals, providing a
smooth surface for finishing coats. They also serve to
seal the pores, and those applied on steel are rust
inhibitors as well.

A minimum of two coats of primer should always
be used after the surface is cleaned down to the bare
metal. A third coat should be added at all outside

corners and edges. At least 8 hours of drying time
should be allowed between primer coats.

SYNTHETIC PAINTS .—Synthetic resin
coatings, such as epoxies, urethanes, and inorganic
zinc, are used for areas subject to severe service or
exposure, such as bilges, tanks, and decks. The base
coating is mixed with aconverter (hardener) to cure or
harden the paint film.

EXTERIO R PAINTS .—Vertical surfaces above
the upper limi t of the boot topping (waterline area,
painted black) are given two coats of haze gray.
Horizontal surfacesarepainted with exterior deck gray
(darker than haze gray) except the underside of deck
overhangs, which are painted white.

A nonskid deck paint is used on main walkways,
flight decks, and hangar decks. It contains a small
amount of pumice, which helpsto give abetter footing.
Top-hamper areas subject to discoloration from smoke
andstack gasesandthetopsof stacksarepaintedblack.

INTERIO R PAINTS .—Depending on theuseof
individual compartments, several colorsareauthorized
or prescribed for interior bulkheads, decks, and
overheads.

The choice of colors for berthing, messing, and
recreation spaces usually is left to the individual ship.
All other shipboard spaces are painted the color
prescribed by the Naval Sea Systems Command. Deck
paint colors, for example, are dark green in the ward-
room and off icers’ quarters, dark red in machinery
spaces, and light gray in enlisted personnel living
spaces.

Some common bulkhead colors are green for
offices, radio rooms, the pilothouse, and medical
spaces; gray for the flag plot, the combat information
center, and thesonar control room; and whitefor store-
rooms and sanitary and commissary spaces. Overhead
colors are either the same as the bulkhead or white.
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REVIEW 3 QUESTIONS

Q1. List themost commonhandtoolsusedtoremove

paint and rust from small areas.

a.

b.

c.

Q2. How should you preparechipped edgesof paint

to make ready for painting?

Q3. List the two main reasons for a bad paint job.

a.

b.

Q4. List thefour mainessential ingredientsinpaint.

a.

b.

c.

d.

Q5. How many coats of primer should be applied to

bare metal?

WHAT NOT TO PAINT

Never paint the following items:

• Start-stop mechanisms of electrical safety
devices and control switchboards on machinery
elevators

• Bell pulls, sheaves, annunciator chains, and
other mechanical communications devices

• Composition metal water ends of pumps

• Condenser heads and outside surfaces of
condensers made of composition metal

• Sprinkler piping within magazines

• Exposed composition metal parts of any
machinery

• Glands, stems, yokes, toggle gear, and all
machined external parts of the valves

• Heat exchange surfaces of heating or cooling
equipment

• Identification plates

• Joint faces of gaskets and packing surfaces

• Lubricating gear, such asoil holes, oil or grease
cups, grease fittings, lubricators, and surfaces in
contact with lubricating oil

• Lubricating oil reservoirs

• Machined metal surfaces (working surfaces) of
reciprocating engines or pumps

• Metal lagging

• Rods, gears, universal joints, and couplings of
valve operating gear

• Rubber elements of isolation mounts

• Ground plates

• Springs

• Strainers

• Threaded parts

• Zincs

• Working surfaces

• Hose and applicator nozzles

• Knife edges; rubber gaskets; dogs; drop bolts;
wedges; and operating gear of watertight doors,
hatches, and scuttles
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• Electrical contact points and insulators

• Theoriginal enamel, lacquer,or crackle finishon

all radio, electrical, andsoundequipment, unless

existing damage makes refinishing essential

• Decorative plastic, such as tabletops

SURFACES TO PAINT

The Navy uses a variety of metal, metal
compounds, and synthetic materials to build a ship or
boat. Each type of surface requires special preparation
and special primersand paint to extend its lif e cycle. In
this section, you wil l learn about various surfaces and
the procedures needed to maintain them properly.

Aluminum Surfaces

Aboard ship, aluminum surfaces are a special
problem. If they’re not treated properly, corrosion
results. Corrosion isgreater whendissimilar metals(for
example, aluminum and steel) are in contact with each
other and are exposed to seawater. Seawater is an
electrolyte (an electrical conductor).As such, the
seawater causes an electrical current to flow between
the steel and aluminum surfaces, resulting in galvanic
corrosion of thealuminum. The first sign of aluminum
corrosion is awhite, powdery residuein theareawhere
the two dissimilar metals make contact. Later, the
aluminum surfaceispitted and scarred. Finally, thereis
acompletedeteriorationof thealuminumarea. Holesin
aluminum plateenlargeand screws, bolts, or rivetspull
out, or they may even disintegrate.

Before joining aluminum to another metal, give
each surface apretreatment formula and two coats of
primer formula.

NOTE

Never use red lead as a primer on aluminum.

If thejoint is exposed to theweather, useinsulation
tape between the two surfaces, and fil l the joint with
caulking compound. When aluminum is joined to
wood, give the wood one coat of phenolic varnish.
Replaceanymissing fasteners(screws,bolts, rivets,and
so on) with items of the original type. (NOTE :

Replacements of stainless or galvanized steel may be
used.) When painted, the best way to prepare the
aluminumsurfacefor repainting istousehandscrapers,
handandpower wirebrushes, or finegrit sandpaper. Be
careful if you use a power sander to

Neveruse scaling hammers on aluminum.

prepare the
aluminum surface for repainting.

NOTE

Steel Surfaces

When painting a steel surface, preparation of the
surfaceisimportant. Steel surfacesmustbecompletely
free of rust, loose paint, dirt, scale, oil, grease, salt
deposits, and moisture before they are painted. Old
paint in good condition is an excellent base for
repainting. Smooth, thoroughly clean, and dry the
surface before applying new paint.

In touch-up painting (when only small areas or
spotsneed repainting), removeold paint to theedgesof
thespot or areauntil anareaof completely intact paint is
reached. (NOTE: This area must be free of rust or
blisters underneath the paint.) Feather the edges of the
remaining paint.

Whencompletely reworkinganoldpaintedsurface,
taketheold paint down to thebaremetal. Then apply a
primer beforepainting.Never leave abasemetal surface
exposed overnight. Alwaysput on aprimer coat before
you secure for the day.

Fillers

Fill holes, dents, and cracks in all surfaces and
open-grained woods before they are finished. Putty,
wood fillers, and even sawdust mixed with gluecan be
used on wood. Useepoxy fillerson steel and aluminum
surfaces. The method you use varies with the type of
filler. Therefore, follow the instructions carefully.
All ow all f illers to dry and then sand them smooth
before you apply the first finishing coat.

Paint and Varnish Removers

Paint and varnish removers are most often used on
wood surfaces. However, you can usepaint and varnish
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on metal surfacesthat aretoo thin to bechipped or wire
brushed. Thethreetypesof removersgenerally usedare
flammable, nonflammable, and water-basealkali. They
are hazardous materials, and you must strictly observe
safety precautions when you use them. Use these
removers only in well-ventilated spaces. Don’t use the
alkali typeonaluminumor zincbecauseof itscorrosive
properties.

The procedures you follow when using paint and
varnish removers are the same regardless of type. Wet
thesurfacewith asmooth coat of theremover and let it
soak thoroughly until the paint or varnish is loosened.
Then lif t the paint off with a hand scraper. After the
surface is cleaned, wet it again with the remover and
wipe it off with a rag. Finally, wash the surface
thoroughly with paint thinner or soap and water. The
final rinse gets rid of any wax left by the remover and
any acids that may have worked into the grain of the
wood.

Paint and Varnish Remover Safety Precautions

The following safety precautions should be
observed when you use paint and varnish removers:

• Never usepaint and varnish removersaround an
open flame. Some types are highly flammable.

• Do not useremovers in confined spacesbecause
their dangerousanestheticor toxicpropertiescan
kil l or causeinjury if youare exposedto themfor
long periods.

• Do not usepaint or varnish removersif you have
anopencut or soreonyour handunlessyouwear
rubber gloves.

• Donot let theremover touchyour skin; watchout
particularly for your face, eyes, and mouth. If
paint or varnish remover should comein contact
with theskin, wash it off immediately with cold
water; seek medical attentionassoonaspossible
if it gets into your eyes or mouth.

• Never use turpentine or mineral spirits as hand
cleaners because they are absorbed through the
skin pores. Gasolinealso isdangerousand must
never beused. Toclean paint or varnish remover
from your hands, use soap and water only.

PAINTING SAFETY PREC AUTIONS

Painting can bedangerous if one iscareless. Many

paintsarehighly flammable, othersarepoisonous, and

some are both flammable and poisonous. To increase

your chances of remaining alive and healthy, observe

the following precautions:

• Keep paint off your skin as much as possible.
Wash your hands, arms, and face with soap and
warm water before eating. Do not put your
fingers, food, or cigarettes in your mouth if they
are contaminated with paint.

• Besureyou haveadequate ventilation, and wear
an approved paint/spray respirator whenever
there is reason to believe the ventilation is
inadequate in the place you are painting. At the
first sign of dizziness, leavethespaceand get to
fresh air.

• Do not smoke, use an open flame, or use
spark-producing tools in thevicinity of painting
operations.

• Use only explosion-proof lights near painting
operations.

• Do not wear nylon, orlon, or plastic clothing or
covering. These materials generate static
electricity, which may spark and ignite paint
vapors.

• Do not carry matches or cigarette lighters or
wear steel bucklesor metal shoeplates. Toooften
one forgets and strikes a match or lights a
cigarette lighter in areas filled with explosive
vapors. Also, steel buttons, buckles, and tabscan
strike sparks that are invisible to your eyes but
are capable of igniting paint vapors.

• Whenpouringsolvents,makesurethecontainers
are touching each other to prevent sparks.

• Never paint during electrical storms.

• Keep food and drink away from areas being
painted.
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• Do not use gasoline, turpentine, mineral spirits,

or other solvents to removepaint from the skin,

as the skin will absorb them.

• Follow the instructions of your supervisor

carefully.

PAINT ISSUE

Before paint is issued, several events must occur.

1. The division petty off icer inspects the area to
make sure all preparations havebeen made. The petty
off icer will check for the following:

• Are all items not to be painted properly
identified or masked?

• Are all safety precautions understood and
properly observed?

• Is the surface ready to be painted?

2. Having checked out these items, you must fill
out thepaint request; anddescribetheareatobepainted,
including thepaint color, type, and approximately how
muchpaint isneeded. Completing thepaint request chit
reducesthe wasteof materialsand timespent redoing a
paint job. Your divisionoff icer may also inspect thearea
to be painted before signing the paint chit.

3. The next step is the approval of the request by
the first lieutenant, who regulates the issue of paint.

As you can see, sometimes getting ready to paint
takeslonger than theactual painting. Remember, if you
spill paint (oil, grease, and so on), you are responsible
for cleaningit up.At theendof workinghours, returnall
paint and brushes to thepaint locker. Store thepaint in
its proper container, and clean all brushes and rollers.

PAINTING

Three means of applying paint are used in the
Navy—brush, roller, and spray. Themajority of Sailors
don’t usepaint sprayers; therefore, theyaren’t covered
in this section. However, you wil l learn about using
brushesandrollerstoapply paint. Everyonein theNavy
should be familiar with these items.

Paint Application by Brush

Smooth and even painting depends as much on
good brushwork as on good paint. There is abrush for
almost every purpose. You should use theproper brush
and keep it in the best condition.

The two most useful brushesare the flat brush and
the sash tool brush. These brushes and some others
commonly used aboard ship are shown in figure 18-3.
With aflat brush, you can paint almost anything aboard
ship. Flat brushesarewideand thick. Theycarry alarge
quantity of paint and provide amaximum of brushing
action. Sashbrushesarehandy for paintingsmall items,
for cutting in at corners, and for hard-to-get-at spaces.
The fitch brush also is useful for small surfaces. The
painter’s dusting brush is used for cleaning surfaces.

Thefollowingarehintstohelpyouuse apaintbrush
properly:

• Grip the brush firmly, but lightly as shown in
figure18-4. Don’t put your fingerson thebristlesbelow
the metal band (ferrule). The grip shown permits easy
wrist andarmmotion. Tohold it otherwiserestrictsyour
movements and causes undue fatigue.

• When using a flat brush, don’t paint with the
narrow edge. Thispracticewearsdown thecornersand
spoilstheshapeandeff iciencyof thebrush. Whenusing
an oval brush, don’t revolveit toomuchor it soonwears
to a pointed shape and becomes useless. Do not poke
oversized brushes into corners and around moldings.
Such apractice bends the bristles, eventually ruining a
good brush. Use asmaller brush that fits into such odd
spots.

• Dip thebrush into thepaint, but not over halfway
up the bristles. Removethe excess paint by patting the
brush on the inside of the pot. (Avoid overfillin g the
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brush; otherwise, paint wil l drip on the deck or other
surfaces and run down the handle.)

• Hold the brush at right angles to the surface
being painted, with the ends of the bristles just
touching the surface. Lift the brush clear off the
surface when starting the return stroke. If the brush is
not held correctly and is not lifted, the painted surface
will be uneven, showing laps and spots and a daubed
appearance. Also, a brush that is held at any angle
other than a right angle will soon wear away at the
ends.

For complete and even coverage, follow the Navy
method and first lay on, and then lay off. “Laying on,”
means applying the paint first in long strokes in one
direction. “Laying off,” means crossing your first
strokes. Theproper method isshown in figure18-5. By
using the recommended Navy method and crossing
your strokes, you can distribute the paint evenly and
completely with a minimum amount of paint being
used.

Always paint the overhead first, working from the
corner that is farthest from the entrance of the
compartment. By painting the overhead first, you can
wipe drippings off the bulkhead without smearing the
bulkhead paint.

When overheadsurfacesarebeingpainted, sections
should normally be painted in afore-and-aft direction;
beams, in an athwartship direction. But wheresections
of the overhead contain many pipes running parallel
withthebeams, it isoftendiff icult tolay off thepaint ina
fore-and-aft direction. In such situations, better results
are obtained by laying off the paint parallel with the
beams.

To avoidbrushmarkswhen finishingupanareayou
have painted, use strokes directed toward the last

section finished, gradually liftin g thebrushnear theend
of the stroke while the brush still is in motion. Every
timethebrush touchesthepainted surfaceat thestart of
astroke, it leaves amark. For thisreason, never finish a
section by brushing toward theunpainted area. Instead,
alwaysendupby brushingback toward theareaalready
painted.

When painting pipes, stanchions, narrow straps,
beams,andangles, lay thepaint ondiagonally, asshown
in figure 18-6. Lay off along the long dimension.

Always carry a rag for wiping up dripped or
smeared paint. Carefully removeloosebristlessticking
to the painted surface.

Cutting In

After you master the art of using a paintbrush
properly, learntocut in.Cutting in is asimpleprocedure
that you can learn in a short time.

Suppose you haveto cut in the angle between an
overhead and a bulkhead, asshown in figure18-7. Start
at onecorner.Holdyour brushat anangleof about 76ºto
80º fromthe bulkheadandabout 10º fromthe overhead.
Draw your brush along in fairly long, smooth strokes.
This isonejob where working slowly doesnot produce
better results. The slower you stroke, the wavier your
line will be.

Use of Rollers

Thetypeof paint roller (fig. 18-8) used in theNavy
is equipped with a replaceable cylinder of soft fabric
over asolvent-resistant paper core. It rotatesontheshaft
of a corrosion-resistant steel frame.
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Largeareas, such asships’ decksand sides(freeof
rivets, bolts, cable, pipes, and so on), can be covered
with paint quickly by the roller method. The paint
should be laid on and laid off the same way as when
brushesareused. Apply amoderateamount of pressure
to the roller to make sure the paint is worked into the
surface. If pressureisnot applied, thepaint doesn’t stick
and soon peels off. When the paint roller is properly
used, it wil l apply a more even coat and use less paint
than with a brush.

CARE OF BRUSHES AND ROLLERS

Unfortunately, too many good paintbrushes and
rollersareruined becausepaintershavelittl eor no idea
how to carefor them, or theyaretoo lazy to clean them.

To avoid ruining paintbrushesand rollers, pay attention
to the following hints. Treat applicators as though you
paid for them yourself, and replace them when theyno
longer are usable.

• Do not let a brush stand on itsbristlesin a pot
of paint for more than a few minutes. The
weight of thebrush bendsthebristles, making it
almost impossible to do a good job.

• Never allow paint to dry on a brush. If you
intend to leave a paint-filled brush for long
periods, as over thenoonhour, fold wax paper or
other heavy paper around thebristlesand ferrule
in such a way that air is kept away from the
bristles. Twist the paper around the handle and
secureit with ropeyarnor sail twine. Cover your
pot of paint, and placeboth it and thebrush in a
safeplace. Beforestarting to paint again, stir the
paint thoroughly with a paddle—not the brush.

• At the end of the day, clean as much paint
from thebrush aspossibleby wiping it across
the edge of the paint pot or mixing paddle.
Then turn in your paint and brush to the paint
locker.

Ordinarily, the person or persons working in the
paint locker wil l clean and stow the brushes turned in.
Occasionally, though, theyrequirehelp; andyoumay be
detailed to the job. If so, follow instructions carefully;
and do a thorough job of cleaning the brushes.
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Figure 18-8.—Parts of a paint roller.



Paint lockers usually havecontainers with divided
compartments for stowing different types of brushes
(that is, paint, varnish, shellac, and so on) for short
periods of time. These containers normally havetight
coversand areequipped for hanging brushesso that the
entire length of the bristles and the lower part of the
ferrulearecovered by thesolvent or cleaner oil kept in
thecontainer. Brushesaresuspendedso that thebristles
don’t touchthebottom,preventingthemfrombecoming
permanently misshapen.

Brushes to be used the following day should be
cleaned in the proper cleaner and placed in the proper
compartment of the container. Those not to be used
again soon should be cleaned, washed in soap or
detergent and water, and hung to dry. After drying, they
should be wrapped in heavy paper and stowed flat. Do
not leave abrush soaking in water. Water causes the
bristles to separate into bunches, flare, and become
bushy.

Theproper cleanersfor paint applicatorsareshown
below:

Paint rollersarecleanedin adifferent fashion. After
use, the fabric cylinder is stripped from the frame,
washed in thecleaner recommended for thepaint used,
washed in soap and water, rinsed thoroughly in fresh
water, and replaced on the frame to dry. Combing the
pile of the fabric while it is damp prevents matting.

REVIEW 4 QUESTIONS

Q1.What is the first sign of aluminum corrosion?

Q2. Trueor False. Oldpaint ingoodconditionmakes

an excellent base for repainting.

Q3. For paintingsmall areasandcutting intocorners,

what type of paintbrush is best?

Q4. What method of painting does the Navy use to

completely and evenly cover an area?

SUMMA RY

We live close together aboard ship. The daily
routineof cleaning theberthing compartment and head
areas is not only beneficial for our own welfare but for
our shipmatesaswell. It also makes those long cruises
easier if we take the time to make our living spaces as
pleasant as possible. The occasional zone inspection
wil l help in keepingall our spacesup tospeed. Looking
for problems that exist, or ones that could arise in the
future, will benefit us all.

We also discussed some of the more important
aspectsof surfacepreservation. Most of our shipsserve
for over 20 years, and in the case of carriers, over 30
years. That is testimony to how well theNavy caresfor
its ships. This care would not be possible without
personnel having the proper equipment and materials,
beingproperly trainedinthecorrect applicationof these
materials, and takingprideindoing agood job.Anyone
can paint, but taking that extra step to ensure the
assigned job iscompleted with thebest possibleresults
is thedifferencein ajob that really lookssharp and one
that just gets by.

REVIEW 1 ANSWERS

A1. To find the responsibilities for cleaning and

maintaining spaces, you should refer to the

Cleaning, Preservation, and Maintenance

Bill .

A2. The compartment cleaner is responsible for

cleaning living and berthing spaces
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PAINT/FINISH SOLVENT/CLEANER

Natural and synthetic oil-
base paints and varnishes;
chlorinated alkyd paints

Turpentine or mineral
spirits

Latex emulsion paints Water

Chlorinated rubber paints Synthetic enamel thinner
xylene

Shellac Alcohol (denatured)

Lacquer Lacquer thinner



A3. You should pick up and stow gear that has been
left adrift. This reduces tripping and fire
hazards and keeps dewatering equipment
from clogging.

A4. False. Youshouldnot sweepdirt anddebris over
the side.

A5. The threestepsused inmostdetergentcleaningare

a. Wetting

b. Scrubbing

c. Rinsing

A6. The two types of deck covers are—

a. Resilient

b. Nonslip

REVIEW 2 ANSWERS

A1. When working with solvents, the term
ventilation meansfresh air moving in and
through the space with proper exhaust.

A2. When handling acid or caustic cleaners, you
shouldwear thefollowingprotectiveequipment:

a. Acid-resistant apron

b. Face shield with goggles

c. Gloves

d. Boots

A3. Treat material andragsusedtocleanup asolvent
spill asHAZM AT material.

A4. The two types of respirators used by Sailors
when handling solvents—

a. Air-purifying

b. Air-supplied

A5. Most fires in paint and solvent storageareas are
caused byvapor buildup .

A6. Personnel who work in a compartment having
bad air might haveone or all of the following
symptoms.

a. Dizziness

b. Headache

c. Labored breathing

d. Excessive fatigue

REVIEW 3 ANSWERS

A1. The most common hand tools used to remove
paint and rust from small areas are—

a. Sandpaper

b. Wire brush

c. Hand scraper

A2. To prepare chipped edges of paint for painting,
you shouldfeather the edge of chipped paint
with sandpaper.

A3. The two main reasons for a bad paint job are—

a. Improper surface preparation

b. Improper paint application

A4. The four main essential ingredients in paint
are—

a. Pigment

b. Vehicle

c. Drier

d. Thinner

A5. At a minimum, two coatsof primer should be
applied to bare metal.

REVIEW 4 ANSWERS

A1. The first sign of aluminum corrosion isawhite,
powdery residue.

A2. True, old paint in good condition makes an
excellent base for repainting.

A3. When painting small areas and cutting into
corners, you should use thesash tool brush.
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A4. To completely and evenly cover an area, you
shouldusetheNavy layingon and thelaying
off method.
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1. Your department is responsible for cleaning
all the areas listed on which of the following
documents?

1. The compartment checkoff list
2. The Watch, Quarter, and Station Bill
3. The Maintenance and Material Manage-

ment System
4. The Cleaning, Preservation, and

Maintenance Bill

2. Cleaning gear is stocked and issued from
what area?

1. The supply department
2. The first lieutenant’s storeroom
3. The aft deck storeroom
4. The common gear locker

3. When using cleaning agents, such as
detergents, you should take which of the
following steps to ensure good cleaning
results?

1. Wetting and rinsing only
2. Wetting, scrubbing, and rinsing
3. Scrubbing and drying only
4. Scrubbing, wetting, and drying

4. Which of the following is the definition
of a field day?

1. The day before an important personal
inspection

2. A period set aside for the maintenance
of personal clothing

3. A day designated by the captain for
participation of all hands in organized
sports

4. A period when all hands thoroughly
clean the ship inside and out

5. Field days accomplish which of the following
functions?

1. Reduce the dirt intake caused by operating
equipment

2. Aid in the preservation of the ship by
extending paint life

3. Improve the appearance and sanitary
condition of the ship

4. All of the above

6. Vinyl deck coverings should be given what
care frequently?

1. Scrubbed, waxed, and buffed with an
electric buff ing machine

2. Clamped down, dried, and buffed with
a buffer

3. Buffed with scouring pads and mineral
spirits

4. Swabbed with detergent and waxed with
self-polishing wax

7. What material is added to nonslip deck
coverings to provide better footing?

1. Pieces of sandpaper
2. Small pebbles
3. Pumice

8. What type of inspection is taking place when
the ship or station is divided into sections?

1. Cruise inspection
2. Zone inspection
3. Captain’s inspection
4. Shakedown inspection

9. Solvents should NEVER be used in un-
ventilated spaces under any circumstances.

1. True
2. False
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10. When using solvents, proper ventilation must
be provided in which of the following areas?

1. In voids only
2. In exterior spaces only
3. In interior spaces only
4. Each of the above

11. Which of the following precautions will
reduce the possibility of vapor buildup in
an area?

1. Wearing protective clothing, goggles,
and gloves

2. Keeping oxygen and first-aid equipment
nearby

3. Using extra fans for ventilation
4. All of the above

12. When working with solvents in an enclosed
space, you must take which of the following
precautions?

1. Wear an OBA at all times
2. Always use the buddy system
3. Ensure that the installed CO2 system

is operational
4. Have damage control personnel present

to assist with spills

13. When using solvents, you must make sure that
your personnel know the nearest escape route
in case of fire and the location of the

1. head
2. nearest fire alarm
3. roving patrol
4. gas free engineer

14. Before starting a job that involves working
with solvents, you should take which of the
following precautions?

1. Secure the roving patrol
2. Have the area checked by

the gas free engineer
3. Obtain the ventilation plan

for the space involved
4. Both 2 and 3 above

15. If you are told by the gas free engineer that
harmful vapors have increased to unsafe levels
in the area in which your detail is working,
you should take which of the following
actions?

1. Stop work immediately and clear the area
until it is safe to return

2. Notify damage control central and await
guidance

3. Evacuate the area after the second warning
4. Have each member of the detail don an

OBA

16. Solvents spilled on some types of tile may
cause what type of problem?

1. Radiation poisoning
2. Lung irritation
3. Skin disease

17. A spill must be reported if it presents a threat
to the ship, the health of the crew, or involves
more than what amount of solvent?

1. 1 quart
2. 1 gallon
3. 5 quarts
4. 5 gallons

18. A Sailor with a history of which of the
following medical problems should not be
permitted to work with paint, solvents, and
thinners?

1. Asthma
2. Allergies
3. Both 1 and 2 above
4. Diabetes

19. If a solvent makes contact with a person’s
skin, the skin should be immediately flushed
with which of the following liquids?

1. Clear water
2. Hydrogen peroxide
3. Sodium chloride solution
4. Sodiumhydroxide solution
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20. If someone has breathed vapors from solvents,
which of the following actions should you
take?

1. Relieve the Sailor from the work detail
2. Get the Sailor to a doctor as soon as

possible
3. Place the Sailor on report for unsafe

work habits
4. Make the Sailor wear an OBA for the

remainder of the work detail

21. With reference to a self-contained breathing
apparatus (SCBA), which of the following
statements is correct?

1. It contains a cartridge that may contain
a chemical or carbon

2. It filters out spray mist and absorbs vapors
3. Both 1 and 2 above
4. It is used in areas that lack oxygen

22. In addition to the possibility of fire, which
of the following safety hazards may result
if paint and solvent containers are not kept
tightly closed?

1. The area may become oxygen rich,
causing light-headedness

2. The paints and solvents may evaporate,
causing loss of inventory

3. The fumes and vapors may react with the
deck tile, causing it to become slippery

4. The oxygen in the area may be displaced,
causing a shortage that will not sustain life

23. While inspecting containers of corrosive
material being loaded aboard ship, you notice
a dented can. What action should you take?

1. Refuse to accept the damaged container
2. Sign for the shipment but note the

condition of the can on the bill of lading
3. Sign for the material, but store the

damaged container in a locker designed
for flammable materials

4. Circle the dent on the can with an
international orange marker and use
the can first

24. If you discover a leaking solvent container
while inspecting your storage area, which
of the following actions should you take?

1. Check for the type of solvent by reading
the contents label

2. Immediately inform your supervisor
3. Both 1 and 2 above
4. Post a hazardous materials warning outside

the area and notify the off icer of the deck

25. When transferring solvents from one container
to another, which of the following types of
equipment should you use?

1. An electric transfer pump using 110 volts
ac or less

2. An electric transfer pump using 28 volts
dc or less

3. A battery-operated transfer pump
4. A standard Navy transfer pump

26. When at sea, which of thefollowing methodsis
approved for handling and disposing of empty
solvent containers?

1. Retain all solvent containers onboard to
facilitate transfer in the event of damage
to a stored container

2. Stow the containers in a disposal storage
area until your next port of call; then
dispose of them properly

3. Puncture and discard the containers over
the fantail once outside the 12-mile limit

4. Puncture and discard the containers over
the fantail once outside the 3-mile limit

27. You are inspecting stored paint and solvents. If
you’re unsure whether a large batch of paint is
suitable for use, you should take what action?

1. Return paint over 2 years old to the
manufacturer

2. Forward a sample to the nearest Navy
testing laboratory

3. Paint a test area and observe the results
4. Use the paint
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28. If you  have which of the following symptoms,
the compartment you’re working in might
have bad air?

1. Headache
2. Dizziness
3. Labored breathing
4. All of the above

29. While working in a closed space, a Sailor has
lost consciousness. You should immediately
enter the space to help your shipmate.

1. True
2. False

30. To find the storage requirements for solvents,
you should refer to what document?

1. PMS
2. MRC
3. MSDS

31. Which of the following protective equipment
should be worn when working with
chlorinated cleaning solvents, organic cleaning
solvents, and fluorocarbon refrigerants and
solvents?

1. Neoprene gloves
2. Rubber gloves
3. Safety splash goggles
4. All of the above

32. Painting the exterior of an aircraft carrier
requires about how many gallons of paint?

1. 950
2. 1,000
3. 1,250
4. 1,500

33. Paint consists of a total of how many essential
ingredients?

1. One
2. Two
3. Three
4. Four

34. Paint pigment provides the coloring, rust
prevention, and lasting quality of paint.
Pigment is made from which of the following
metals?

1. Lead
2. Zinc
3. Titanium
4. All of the above

35. What ingredient is the most common one used
to make thinners?

1. Denatured alcohol
2. Mineral spirits
3. Linseed oil
4. Water

36. Which of the following petroleum products
must NEVER be used to thin paint?

1. Kerosene
2. Diesel oil
3. Both 1 and 2 above
4. Mineral spirits

37. What minimum number of coats of primer
should be used on a surface cleaned to bare
metal?

1. One
2. Two
3. Three
4. Four

38. What is the minimum amount of drying time
required between primer coats?

1. 24 hours
2. 12 hours
3. 8 hours
4. 4 hours

39. What color paint is used to paint the underside
of deck overhangs?

1. White
2. Black
3. Haze gray
4. Deck gray

40. The deck of the machinery spaces is painted
what color?

1. Haze gray
2. Deck gray
3. Dark red
4. Dark green

41. Feathering the paint edges of chipped or
scraped areas should be done with which
of the following tools?

1. Scraper
2. Sandpaper
3. Chipping hammer
4. Hand wire brush
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42. What tool should you use to remove deeply
embedded rust?

1. A power-operated heavy-duty wire brush
2. An electric disk sander
3. A rotary chipping tool
4. A pneumatic hammer

43. You would use a rotary scaling and chipping
tool on which of the following jobs?

1. To chip a bulkhead
2. To chip up old tile
3. To chip a large deck area

44. The most important safety precaution to
follow when using portable tools is to make
sure they are properly grounded.

1. True
2. False

45. What is the first sign of galvanic corrosion on
aluminum?

1. Disintegration of the rivets or bolts holding
the aluminum

2. Loose rivets, screws, or bolts holding the
aluminum

3. Pitting and scaling of the surface
4. Appearance of a white powdery residue

46. Which of the following tools should be used to
chip painted aluminum surfaces?

1. Hand scraper
2. Wire brush
3. Sandpaper
4. Each of the above

47. If you have a cut on your hand, what
precaution, if any, should you take when
using paint remover?

1. Use a simple dressing
2. Put a bandage over the cut
3. Wear gloves
4. None

48. How many methods does the Navy use to
apply paint?

1. One
2. Two
3. Three
4. Four

49. What are the two most useful brushes to use
when painting?

1. Flat brush and fitch brush
2. Flat brush and sash tool brush
3. Sash tool brush and painter’s dusting brush
4. Sash tool brush and fitch brush

50. What is meant by the terms laying on and
laying off?

1. Double coat, going from left to right
2. Applying strokes first in long strokes in

one direction and then crossing your first
strokes

3. Spraying 10 inches away and then misting

51. What type of remover should you use to
remove natural oil-based paints?

1. Turpentine
2. Water
3. Alcohol
4 Xylene
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