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before looking for and correcting other causes of excessive
speed pulsation such as:

(a) Unbalanced rotor,

{b) Unequal air gaps.

{c} Poorly aligned shaft or bearing.

(d) On diesel engine-driven units, sticking valves,
incorrect valve timing, or one or more cylinders not oper-
ating satisfactorily.

(3) If the voltage fluctuation at no load is still in
excess of the limit specified in article 61-140 (3), adjust
the govemnor to reduce the speed pulsation, If the
governor has a hunt or compensation feature, adjust
this, if possible, until the speed pulsation is within suit-
able limits. If the govemor has no such feature increasing
the speed droop will decrease the speed pulsatian.

(4) Apply a light load 1o the generating unit operating
dlone, that is, not in parallel with any other. Increase the
load 10 about half rated load; worm wp the unit at this food
for about 30 minutes; and then gradually build up to full
rated load adjusting the field theastot to maintain full-load,
rated voltage. Run ot full load for one hour and then check
the generator voltoge, current, and speed. If necessary,
readjust the load, governor, and field rheostat until the
qenerating set is operating at full load rated current, volt-
age, and speed,

(S) Gradually reduce the load on the generator to zero
without changing the governor or the field theastat settings,
Note the na-load speed ond no-load voltage.

(6} Adjust the shunt field rheostat until the voltage at
no lood is equal to the rated full-load voltoge. Increase
the load to full load without changing the governer or field
theostat settings. Note the full load speed and voltage.

(7} Compare the observed speed requlation and voltage
rise with table [. The speed regulation is the no-load
speed minus the full-load speed expressed as a percentage
of full-load rated speed. The voltage rise is the no-load
voltage minus the full-load voltage expressed as a percent-
age of full-lood rated valtage. The voltage drop is defined
similatly, Note that when measuring voltage rise, the
ghunt field rheostat is set to give rated full-load voltage
when the machine is carrying full load; but when measuring
voltage drop, it is set to give tated full-load voltage when
the load is zero. In both cases the field rheastat is then
left unchanged while the load is changed. The generator
operates at different points on the saturation curve in
these two cases, which is the reason for the difference
between voltage rise and voltage drop as given in the
table,

TABLE
Combined unit
Maximum
Prime mover per:;uzble_ Voltage rise | Voltage drop
° spel regd full load to | no load to
ation
erent) no load full load
(p { percent) { percent)
Turbine --~=--=-===- 3.5 T8 9-12 1/2
Diesel enginel ----- 4.0 Two 8 9-12

t Certain diesel engines have isochronous or constant
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speed governors. The speed requlction on these should be
practically zero,

(8) Adijust the prime mover governor, if necessary,
until the speed at full load is equal to the speed rec-
ommended by the manufacturer, the speed requlation
is within the limits given in table [, und the voltage Huctu-
atlon at no load and any load between 20 percent and 100
percent of full load is not greater than the values given In
article 61-140(3). The adjustments should be made grad-
ually. After each small change, apply full load ond re-
check, It may not be possible to obtain by the speed
adjustment alone a voltage rise and drop which are in
accordance with table I but the adjustment should be made
to approach this condition as closely cs possible, For
example, if the speed requlation is less than 3.5 percent
for a turbine-driven unit and the voltage rise is less than
seven percent, adjust the govemor to increase the speed
requlaticn (though not to above 3.5 percent) as a change in
this direction will increase the voltage rise.

{9) I, ofter the speed adjustment has been completed,
the voltage rise ard drop are not within the limits shown
in table [, the voltage requlation must be adjusted. Always
stop the generator before making an adjustment. Three
methods of adjustment are possible:

{(a) For machines having adjustable shunts or diverters
cannected in parallel with the series fields on the genera-
tors, satisfactory voltage requlation can usually be ob-
tained by changing the resistance qf the diverters. To in-
crease the difference between no-load and full-load voltage,
decrease the resistance of the diverter.

{b) For generators without series field diverters, the
voltage requlation edjustment must be made by shifting the
brushes, The brush position selected by the manufactures
will be indicated by marks or pointers on the brush rigging
and corresponding marks on the generator frame, Adjust-
ments will usually be simplified by initiulfy setting the
brushes in this position. To increase the difference be-
tween no-load and full-load voliage, shift the brushes in
the direction ot rototion of the generator. Only a small
change {about 1/32 inch} should be made in brush position
for each adjustment. After the final adjustment, check the
commutation. If there is still objectionable sparking after
operating under load for one hour, it will be necessary to
reset the brushes.

{c) For generators equipped with diverters, method (a)
can be supplemented by methad (b).

(10) When the genetating unit has been adjusted to
have the desired speed requlation and voltage rise and
drop, operate 1t no Joad; adjust the field rheostat to give
rated voltage; and then increase the load to rated load in
stepa of approxdimately 20 percent of the rated load without
changing the governor or Held rheostat setting. Note and
record the values required in table I! under **Voltage Drop,’’
When increasing the load during this test, and when de-
creasing it (see art. 61-141(11)) to obtain the data for
#Yoltage Rise,’! do not bring the load back to a point
which has been skipped unless the load change has first
been caried to completion, that is, from no load to full
Yoad or from full load to no load.
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may be used as feeder breakers in some installations.

Since these breakers cem interrupt the fault current, they
can also replace the ACB "back up’ breakers. AQB
breakers are used on the load side of AQB-LF breakers.

If the AQB breaker has a smaller frame size than the
AQB-LF breaker and the AQB breaker cannot interrupt

the fault, the AQB-LF breaker will. If there is cable

with sufficient impedence and the AQB-LF bredker,

the AQB-LF hreaker fuses will limit the fault current
thereby protecting itself and the AQB breaker in serles
when the fault current is higher than the AQB breaker can
interrupt. A fault at B would trip the feeder xeaker, but
not the generator or bus tie breakers, A fault at C would trip
both bus-tie breakers. A fault at D, on switchboard Ne. §,
would trip Ne. 1 genemator circuit breaker and one or both

of the bus-tie breakers. In each case, the faulted section
of the system is isolated, but power is continued on as much
of the system as possible in view of the location of the
fault. The circuit breaker settings which give best
protection are naturally not the same in all installations.
For full information on a specific instnllation, it is neces-
sary to refer to the ship's plan, which shows circuit breaker
time-current characteristics for that ship in curves similar
to those in figure 9621-9.

6. Attainment of selective tripping requires careful
coordindation of the time-current characteristics for
different circuit breakers. For example, if the system
illustrated in fiqure 96218 is operating “split plant” (bus-
ties open) and if the bonds shown in Fiqure 95219 for the
ACB feeder breaker and ACB generator breaker were inter-
changed, a fault at B in Figure 9621-8 weuld tip the No. 1
genemtor off the line, tut would leave the feeder connected
to the switchboard. This would cut off power to all equip-
ment served by No. 1 switchboard, but would not isolate
the fulted section. Conseguently, unauthorized changes
should not be made in circuit breaker trip settings since
the scheme of protection based upon selective tripping
could be completely disrupted. Adjustments are made at
the factory and sealed.

9621.64. CIRCUIT PROTECTION WITH FUSES
It is not feasible to provide system protection by selec-

tive tripping of circuit treakers on all types of naval ships
or for all circuits. For instance de distribution systems on
older ships and cll lighting circuits use fuses clmost entire-
ly. Time delay can be incorporated only insofar as fuse
characteristics permit. Progressively larger fuse sizes from
load to generator give some degree of selectivity for over-
load or limited fault protection. Care should be exercised
in the replocement of fuses to ensure thats

1. fuses are of the proper voltage rating

2. fuses are of the proper interrupting capacity

3. for special fast acting fuses supplying electronic
equipment there may be no equivalent types. In which
case, replacement fuses must be identical.

9621.65. VOLTAGE AND FREQUENCY PROTECTIVE
MONITORING
Electronic equipment can be damaged by continued
operation under abnormal voltage or frequency conditions,
The 400cycle systems on new ships are, therefore, checked
by voltage or voltage and frequency menitoring devices.
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Occasionally, this may also be done on 60-cycle systems.
When the voltage or frequency exceeds allowable limits for
a predetermined length of time, the power supply circuit
breaker is tripped. When the generator bus is being moni-
tored, the device senses both voltage and frequency and is
set to trip the generator breaker. When the devices are
monitoring the output of a line voltage requlator, the device
senses only voltage and is set to trip the circuit breaker
supplying that line voltage regulator. When protective de-
vices are installed, they are set to interrupt the supply
within 0,25 seconds when the voltage or frequency exceeds
the transient limits. Where monitors are installed, inter-
ruption will be initiated under the following conditions:
Types [ and I Power

QOvervoltage: In excess of 125 percent + 5 percent

of nominal volage.

Undervoltage: Below 75 percent + 5 percent of

nominal voltage.

Overfrequency: 430 +5 cycles per second for 400
cycle systems and 65 1 cycles
per second for 60 cycle systems.

Underfrequency 370 15 cycles per second for

400 cycle systems and 55 * 1
cycles per secand for 60 cycle
Systems.

Type III Power

Overvoltage: In excess of 115 percent * 5 per-

cent of nominal voltage

Undervoltuge: Between B5 and 90 percent of

nominal voltage

Overfrequency: 420 cycles or aver

Urderfrequency: 3BC cycles £ 5 cycles or less

SECTION Il. OPERATION
9621.71. CHARACTERISTICS OF ELECTRICAL
INSTALLATION
The characteristics built into naval electrical installa-

tions qre simplicity, ruggedness, reliahility, and fexihility
to permit continued service after part of the equipment has
been damaged. It is the function of those who operate these
plants to make full use of their inherent capahilities, and to
maintain, as far as possible, uninterrupted availability of
electric power where it is needed. To be able to do this,
operating personnel should possess:

1. through knowledge of operation and maintenance
of the component parts of the electric plan

2. complete familiurity with the electric plant as @
whole )

3. comprehensive understanding of system opetation

4. ability to apply general principles to specific
installations

5. knowledge of a few simple rules of system opera-
tion which are applicable to all naval installations,

9621.72. INSTRUCTIONS FOR SPECIFIC ITEMS
Instructions for specific items of electrical equipment

are to be found in other chapters of this manual and in

manufacturers’ technical manuals. See particularly:

Chapter 9640, . ..., iient Tables of Engineering
Data
Chapter 9641, Section IV, ... .. Electric Propulsion
Installations
31
ORIGINAL

1 April 1964



Chapter 9600 ............... Electric Plont-

General

Chapter 9610 «vvvevrnrnnn.. Electric Generators
and Voltage
Requlators

Chapler 9621 +.vvenvnvnennn Electric Power
Distribution
System

Chapter 9622 ............... Portable Storage
Batteries and Dry
Batteries

Chapter 9623................ Submarine Storage
Batterles

Chapter %30 . .............. Electric Motors and
Controllers

Chapter 9640 ............... Lighting

Chapter 9650 ............... Interjor Communication
Installations

Chapter 9660 ............... Searchlights

Chapter 9670 +.vvvravrnnanns Electronics

Chapter 9690 ............... Electrical Measuring
and Test Instruments

Chapter 9710 «ovvvenvrnnnnes Fire-Control
Instellations

Chapter 9814 ............... Degaussing
Installations

Chapter 3890 ............... Motion Picture
Equipment

Chapter 9920 +1vvivesvinanns Welding and Allied
Processes

9621.73. FAMILIARITY WITH ELECTRICAL SYSTEM
Familierity with the electrical system as a whole can be
galned by study of information relating specifically to that
installation. Valuable information on a ship’s electrical
installation is to be found in the Ship Information Book,
Farticularly Volume 3 for power and lighting systems and
in the book of #onboard plans’’ carried by the ship, in
treining oid booklets, and in manufacturers’ technioal
manuals supplied with many items of equipment. Study of
these should be supplemented by o thorough study of the
system itself so that generators, switchboards, distribution
panels, and cables are not merely symbols en a plan but
physical entities, the location of which is definitely known,
whaose functions and relations to the rest of the system are
tharoughly understood,

9621.74. GENERAL PRINCIPLES OF SYSTEM OPERATION
General principles of system operation serve as a quide

to the procedures which should be followed to mainmin
continuous availability of electric power, The general
principles considered here relate to:

1. Split plant operation

2. Choice of power source

3. Prevention of overloads

4. Operation under casualty conditions

§821.75. SPLIT PLANT OPERATION

1. Consider a ship with two or four ship service
switchboards, operating under battle conditions with gll
bus-ties clased and all generators running in parallel. A

Chapter 9621

hit on switchboard No. 1, for example, or on a load center
or cables connected to switchboard No. 1 may cause a short
circuit. This will draw cument from all generators, will
momentarily affect the entire system, and may trip all
generatars off the line and result in a temporary loss of all
ship service power, System protection is provided for the
purpose of localfzing the fault {see article 9621.63}, but
automatic protective devices, unfortunately, do not always
hunction as intended. In addition, the overcurrent
protective systems are not designed on the basis of handling
the awailable fault currents when all the ships service
generators are operated in purallel. (Refer to Ship
Informertion Book, Volume 3). Fer this reason, the best
arrangement for preventing loss of all power is to operate
“gplit plant,” that Is with all bus-ties open. Each switch-
board with its generators and loads then foms a system
Independent of the others. A hit on switchboard No. 1

will result in loss of power for the loads fed fram this
switchbeard, but will not affect the loads fed from the
othets,

2. Split plant operation should, therefore, be used
under battle or other canditions for maximum assurance
against loss of all ship service power. If a switchboard is
fed by two or more generators and if some of the generators
are lost, split plant operation can be continued by using
the remaining generators to supply power far same of the
loads fed from the switchboard, and shifting other loads
normally fed from the switchboard to altemate feeders
cannecting to other switchboards (see article 9621.12 (6)).
If all generating capacity for a switchboard 4s lost, the
bus-tie circult breckers can be closed to energize the
switchboard from one of the others. The chief utility of
the bus-tie connection is obtined when oll generating
capacity for one switchboard is lost, or when operating at
light loads at anchor or under cruising conditions such that
a temporary loss of all ship service power could not endanger
the ship,

3. On ships having diesel generatars, split plant opera- -

tion should not be used unnecessarily, if it results in loads
of less than 40 percent rating of the engines. (See article

41-329.) -l

9621.76. CHOICE OF POWER SOURCE

When both normal and alternate feeders are Installed to a
lcad, the nommal source of power should be used except when
loss of part or all the generating capacity at the switch-
board supplying normal power makes it advisable to shift
to the altemate source (see articles 9621.75 (2) and
9621.78 {1)).

9621,77. PREVENTION OF OVERLOADS

L. Sole reliance is placed upon the vigilance of the
operator to quard agalnst moderate overcutrents and power
overloads which, if long continued, would cause excessive
heating of generators. Ammeter readings will reveal the
presence of overcurents; wattmeter readings, of power
overloads.

2, If o switchboard controls two or more generators and
less than the full number is being used t¢ supply power,
the load on the switchboard may Increase to a point which
will overload the generators In use. When the switchboard
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Instruments reveal this condition, or when it is anticipated
very soon, another generator should be added. (See Chapter
9610 of this manual for instructions on the operation of
geneators,)

3. Emergency switchboards are connected by feeders to
loads which may sometime need emergency power. The
emergency generatars are not of sufficient capacity, however,
to proytde power for the simultoneous operation of all loads

Chapter 9621
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NAYAL SHIPS TECHRICAL MANUAL

CHAPTER 9190—PRESERYATION OF SHIPS IN SERVICE
2/1/87

This printing supersedes Chapter 9190 of 11/1/65 and in-
cludes all changes prior 1o this dote
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Part 3. Spray Application, 5190.61 to 9190.63
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SECTION |. GENERAL INFORMATION

9190.1 INTRODUCTION

It is the purpose of this chapter to provide instructions
for painting and for opplication of other measures to pre-
vent corrosion an ships and boats in service. Additional
information appears in the following publications. In those
instances where information contained in other publica-
tlions differs, the requirements of this Manual must be fol-
owed

1. Marine Fouling and lts Prevention, 1.5, Naval In-
stitute, Annapolis, Maryland (1952).

2. Mare Island Bocklet Number 1, Description and In-
structions for Use of Wet-Sandblasting Equipmant.

3. Mare Islond Booklet Number 2,Description ond In-
structions for Use of Hot Plastic Spray Equipment, More
tslond Type.
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4. Mare Island Boaklet Number 3, Description and In-
structions for Use of Cold Plostic Spray Equipment, Mare
Islond Type.

5. NAVSHIPS 250-342-1, *'Handbook of Cleaning Prac-
tices.*!

6. The following training films obtainahle from District
Tralning Aid Sectlons are tabulated below:

Film No. Title Running
time
MC 4196 Use, Care, and Maintenance of Spray 26 minutes.

Painting Equipment.
SN 107 Spray-Painting Equipment (Film-strips). §).frames,

MN 76C Painting Ships and Boats . 9 minutes,

MN6788A  Topside Painting-Preparation. 13 minutes,

MN 67888  Topside Painting-Application. 9 minutes.

MN 2528A  Painting Ships Bottoms-Sandblasting . 10 minutes.

MN 2288 Painting Ships Bottoms-Hot and Cold 10 minutes,
Plastic Antifouling Paint.

MN 7498A  Industrial Hygiene-Breathe and Live. 18 minutes.

£190.2 WHEN TO PAINT

1. 'Repaint damaged or badly womn surfaces as soon as
practical to prevent corrosion of the metal or deterioration
of wood,

2. Whenever a directive is issued by the Bureau of
Ships effecting a change in painting proctice, repainting
to conform with the directive should be deferred until re—
painting is necessary unless specifically directed to be
done as soon as practical.

9190.3 FREQUENCY OF REPAINTING AND THICKMESS
OF PAINT FILMS

1. Repaint no oftener than is considered necessary for
preservation.

2. Solled interior surfaces must be cleaned rather
than repainted. When repuinting becomes necessary, apply
minimum number of coats for satisfoctory hiding (usually
one coat is sufficient). When an interior metal surface re—
quires further repainting, and the existing paint coats
amount ta a total of four (not including pretreatment coat—
ing) or an average thickness of 0,005~inch, remove all
paint by scraping, chipping, wire brushing, or other methods,
before any additional applications of paint,

3. Beduction in frequency of repainting interior bulk-
heads is especially important because of the fire hazard.
This is necessary because fire-retardant peints lose fire-
retardancy when applied in thick films. Individual paint
coats, if applied in thick films, are likely to entrap sol-
vents and thinners which burn very rapidly; therefore, they
should be applied in thin films.

4. While a fire hazard exists from the exterior paint,
this is less than those from the interior. Excessive build-
up of paint thickness, particularly on wood hulls, should be
avoided by removing old paint. Much manpower and material
may be saved anexteriar painting by spot touchup and by
net repainting a faded surface of intact paint.
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$190. 4 GENERAL PAINTING PROCEDURE

1. Paints may be applied by spray, brush, roller coat-
er, ot dip.

2. Painting aboard ship should be done under the di-
rection of experienced men qualified for such supervision.

3. Touching up, rather thon complete repainting,
should be done wher possible. When the small areas to be
touched up are clemed to bare metal, the edges of adher-
ing point should be mechanically cleaned to a tapering
edge and repainting done In such a way that the junc -
tion of old and new paint is as nearly unnoticedble gs
possible. When light blasting ("’brush blasting?) is
accomplished, at least one coat of anticarroaive paint
should be applied before applying topcoats or antifouling
paint.

4. Use only stndard Navy issue cleaning compounds,
soap, or soap powder for cleaning painted surfaces. Strong
lye, corrosives, or abrasives must not be used.

5. Unpainted metal surfoces should be kept to a min-
imum. Bedaring surfaces and bright steel surfaces should
be protected with colorless rust preventive compounds in-
sofar as practical, if they are not frequently used or
handled. Where surfaces are not protected they should be
frequently cleaned to prevent carrosion, and care must be
taken not to damage the surface. Unpainted steel not serv-
ing as bearing surfaces can be polished with emery cloth
or abrasives; however, do not use abrasives on galvanized
metal, brass, copper, nickel, aluminum, and corrosion-re—
sisting steel,

6. See chapters 9110 and 9820 of the Maval Ships
Technical Manual for care and maintenance of wood hulls
other than painting.

2190. 5 GENERAL SAFETY PRECAUTIONS

In addition to the precoutions outlined herein, the
safety precautions contained in United Stotes Novy Sofety
Precautions, (OPNAV 34P1)}, particularly chapters 10 and
14, must be complied with,

9190.6 ITEMS NOT TO BE PAINTED

In addition to those specified elsewhere In this chapter
the following items must not be painted:

1. CRES decks, CRES galley equipment, and CRES
bulkheads in wet spaces,

2. Decorative plastic surfaces such as on bulkheads
or tahle tops,

3. Dogs ond/or cperating gear of watertight doors,
hatches, scuttles, and stmilar jtems.

4. Hatch and door rubber gaskets.

5. Identification plates.

6. Insulators.

7. Knife edges of watertight doors and hatches.

8. Porcelainized bulkheads.

9. Threaded parts.
10. Zincs.

11. The following interior surfaces constructed of
aluminum (these surfoces may be waxed where destred for
appearance):

a. Bins, shelves, dressers, drawers, cahinets,
battens, and fittings
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b. Interior gratings, hand rails, and floor plates
c. Internal surfaces of ventilation ducts,

Tt is the policy of the Department of the Navy that
paint products will be ordered in the largest size container
feasibie and practical. In determining the size of the con-
tainer to ordet, consideration will be given to:

1, The total quantity of paint required.

2. The time and labor required in dividing the con-
tents of larger quantities among several paint applicators.:

3. The difficulty of mixing and handling larger con-
tainers,

4, The need for small quantities for touch-up.

5. The statage ond deterioration problem associated
with partially filled containers.

SECTION ll. SURFACE PREPARATION
Part 1. Requirements

9190. 11 GENERAL :

1. The greatest single foctor affecting the perform-
ance of any paint system is the method and care used in
the preparation of the surface to be coated. Surfaces to be
painted must be completely free of rust; loose paint, dint,
scale, oil, grease, =alt deposits, and moisture. Paint
should not be applied during cold weather unless care is
taken to ensure absence of frost o ice on surfaces being
coated. Drying time between coats should be increased as
necessary.

2. When painting over damp extetior surfaces cannot be  dp=

avoided, wiping surfaces with turpentine, methyl ethyl ke-
tone or butyl alcohol will assist in removal of moisture.
Also preferably, the first coat of paint should be brushed on.

3. Never paint over loose and bodly cracked paint.

When painted surfaces show evidence of corrosion, peel-
ing, hlistering, checking, scaling, or general disinte-
gration, remove the paint down to the bare surface.

4. 0ld paint ingood condition is an excellent base for
repainting. When a surfoce is to be repainted and the ¢ld -
paint is not to be removed, the surface must be smoothed
and thoroughly cleaned and dried before new paint is ap-
plied.

5. In touchup painting, when only localized areas o
spots require repainting, it is essential that the removal
of the old paint be carried bock around the edges of the
spot or area until o area of completely intact and adher-
ing paint film, with no rust or blisters undemeath, is at-
tained. Edqes of tightly adherent paint remaining cround
the area to be recoated must be *? feathered.””

6. Solvent type cleaners, as specified in article >y
9190. 23, should be used for removal of cil and qrease, @=b
7. A protective coating should be applied as soon as
practical after cleaning before carrosion or soil forms on

the cleaned surface.

8. Securé scuppers or use drilled wooden plugs with
pipe extensions to carry water clear of work during paint-
ing. )

9. The selection of the proper method or combination
of methods for the job to be done muet be based on an undét-
history, its intended use, a knowledge of the various
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cleaning methods available, and their advantages, peculi-
arities, and limitations. In certain instances, it is prac-
tical to give specific instructions as to the method to be
used. In other cases, the judgment of the responsible ac-
tivity will prevail.

10. Materials and methods for preservation can be
hozardous unless proper care is taken to protect both as-
sociated and adjocent equipment and perscnnel from de-
leterious mechanical and taxic effects. These effects may
arise fram any of the materials and methods used, such as
mint and varnish removers, heat from torches, solvents,
abrasives and abrasive dusts. Preservation methods are
engineering proceduses that must be accomplished in pre-
cise ways and with specific precautions. These methods,
however, often are developed for individual situations and
the interpfetation of the precautions to be taken, become
through necessity, matter af personal judgement. Certain
specific hazards are noted herein under the description of
each material and method.

9190, 12 METALLIC SURFACES

Blast cledning is the most effective method far remov-
ing rust end scale and is preferred for steel surfoces.
Equipment for this operation is not nommally available to
ships’ forces and the latter should use other means to
achieve as bright and clean a surfoce as practical. Far
other metallic surfaces, blast cleaning must be used with
caution to avoid damaging the surface.

9190, 13 WOOD SURFACES )

1. See chapters 9110 and 9820 of the Bureov of Ships
Technical Manual for structural repair.  See chapter 9140
for wood decks.

2. Fill all dents, holes, and checks with putty pricr
to surfacing. Surfaces should be sanded or planed smooth.

3. Use double planking cement, Military Specifica-
tion MIL-5-19653, on frame ends ond stem head and be-
tween all faying surfaces where watertight integrity is
mandatory. In such instances, do not use aluminum paint,

4. After shaping, boring, tnd cutting have been com-
pleted, sodk all lumber except that for which vamish is
specified, for 10 minutes in wood preservative, Military
Specification MIL-W-18142, Type A or B. For lumber
which is to be vamished, treat only those surfaces ad-
jacent to moldings, coamings, and other locations likely
to be exposed to a damp situation favorable to decay.
Treat lumber for which vamish is specified only with Type
B preservative in which no coloring ingredients have been
added, Where fairing, boring, or trimming is necessary
after preservative treatment, the rewotked surfaces should
either be submerqed for fifteen minutes or liberally brushed
with the preservative used criginally. Retreatment of the
outer hull is not required after sonding except in the way
of the quards, Allow all treated lumber to dry a minimum
of 72 hours before painting, calking, or gluing operaticns
proceed.,

5. All seams must be fair and continuous prior ta
calking and must be watertight when calked. Calk seams
in hull planking with treated cotton and ockum.

6. Use calking compound Military Specification MIL-
C—~18969 for paying. The calking compound must be work-
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ed well down to contact the fibrous calking material. Al-
lowance should be made for shrinking and swelling.

9190.14 PLASTIC SURFACES

Surfaces requiring painting should be lightly roughened.
All extraneous matter should be removed by wiping with a
solvent and hand sanding ar by other suitable means,

9190. 15 REMOVAL OF PAINT

1. For the following reasons, do not attempt to re-
move paint from electric cables, fixtures, control enclo-
sures, ot switchboards:

o. Cobles, There is na practical way to remove
paint from cables without injuring the protective amor and
the watertight sheath directly beneath it. Damage of this
nature from scroping tools has been nated on ships where
temoval of paint from cables has been attempted. ‘Damage
to the cable sheath permits entrance of maisture and results
in ultimate grounding of the cable. -In oddition, the twist-
ing and bending of the cable necessary o remove its paint
destroy the watertightness of the packing in the bulkhead’s
stuffing tubes. "However, where there is evidence of corro-
sion of the metallic amor (particularly on cables exposed
to the weather) these locotlons should be sondpapered
lightly for touchup, end corrosion products removed with a
bristle brush.

b. Fixtures and encloswres. Paint dust impairs
the operation of electric equipment and it is not practical
to remove palnt from electric equipment enclosures ond
fixtures without this dust getting into the equipment. \Fur-
thermore, the wall thickness of the sheet metal enclosures
is generally such that if the factory-applied protective
coatings are destroyed, the resultant corrosion will impair
the functian of the enclosure,

¢ Switchboards. Switchboards of the deadfront
type have a factory-applied protective coating ond lacquer
finish. Any attempt to remove these will endanger the
meters and other equipment mounted on the switchboard and
subject the switchboard 1o corrosion. Livefront switch-
boards have an insulating lacquer finish that is improctical
to remove by scraping.

2. When puint is being removed from the ship's struc-
ture, all electrical equipment, such as generators, switch-
boards, motors, controllers in the vicinity of the area con-
cemed must be covered to prevent the entrance of cleaning
agent or dust. Alter completion of the paint removal,
clean all equipment thoroughly, preferably with a vacuum
cleaner, 1o remove any dust.

3. Critically or highly polished surfoces should be
suitably masked before cleaning adjacent areas.

4. Alumipum, coppet, nickel, and corrosion-resistant
metals must be treated carefully so as not to scar or dam=
age the surface. In the cleaning of aluminum clad, care
should be taken not to perforate the cladding.

8. Wood surfaces can be cleaned of paint by using
torches if the surface is ta be repainted. Torches, how-
ever , must not be used to clean wood surfaces within com-
partments of ships or boats, or to clean wood adjacent to
materials of items likely to be damaged by the heat.
Cleaning with torches alsa is not suitable for wood that is
1o be refinished in its natural state. Wire brushing, scrap-
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ing, sanding, solvent cleaning, milling of swrface, paint
and vamish removers, and combinations thereof are com-
monly used methods to prepare a wood surface for repaint~
ing. Blasting has alsc been successfully used for prepar-
ing wood surfaces. Blasting with mineral shot also is ef-
fective for preparing wood surfices, The method is similar
to the sandblasting of steel hulls and utilizes the same
equipment, except for a plain 3/4-inch pipe reduced from a
1-inch abrasive hose. The material is applied under 80 to
90 pounds of pressure while the hose is moved smoothly and
continuously across the wood grain. The spraying is done
from a distance of 6 to § {eet and at an angle of about 45°
to the hull. Holding the hose too long in ane spot may
cause the wood to become fuzzy. Such areas can be re-
moved by light sanding.

6. The use of metal conditioning compound Military
Specification (MIL-M-15205} is recommended for loosening
rust and scale and reducing further carrosion on steel,
when, due to minpower shortages or other limitatians, it is
not feasible 1o do the required painting as soon as the
need is apparent. The compound should be applied liberally
to the rusty areas by dip, brush, o spray. ‘There are
two types available, a light and a heavy, for use whenever
repuinting is contemplated within 1 month and 3 months re-
spectively. All visible evidence of the compound should
be removed prior to repainting.

7. In dll surface preparation methods, proper meo-
sures should be taken immediately before painting to as-
sure that the suwrface is free from dust, moisture, or any
comosion products that may have formed subsequent to
the cleaning.

Part 2. Materials and Methods

9190.21 PAINT AND VARNISH REMOVERS
1. Allow paint remover to remain on the surface as
long as is necessary to blister and lift; then, paint may be
removed as in other cases. Precautions must be taken to
guerd against the careless use of paint remover as it usu-
ally contains solvents with fire, ancesthetic and toxic, or
mustic qualities.
2. There are three types of paint and vamish remover
in general use:
a. The flommable solvent type (containing benzol,
acetone, and amyl acetate).
b. The nonflammahle type (containing chlorinated
hydrocarbons).
c. The water base alkali type (containing caustic).
3. The use of type (a) in the interior ships is poten-
tially a fire hazard. The use of type (b) remover can
cause serious illness to personnel because of the anaes-
thetic and toxic properties of the chlorinated hydrocar-
bons. The hazards associated with the use of coustic are
inherent in type {c) removers, which must not be used on
cluminum or zinc.

9190. 22 TORCHES

The use of torches to blister paint for removal is seatis-
factory if properly done. The flame should be hot enough
to blister the paint but not to bum wood undemeath nor
to discolor metal, As the torch blisters the surface, the
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paint, while soft and hot, should be immediately removed
with a scraper. Do not use torches to remove hituminous
coatings. Electrically heated devices are also available
for this purpose. Whenever a torch is used for paint re-
moveil, the operator must quard ogainst damage by ac-
cidenta!l ignition cgqused by flammable materials in the
immediate vicinity of both sides of the surface.

9190.23 SOLVENT CLEANING

1. Solvent cleaning is a procedure for removing detri-
mental foreign matter such as oil, grease, soil, drawing
and cutting compounds, and other contaminants from steel
surfoces by wiping or scrubbing the surface with rags or
brushes wetted with solvent, The fingl wiping should be
done with clean solvent and clean rags or brushes, Suit-
dble ventilation and safety precqutions must be observed.
Do not use chlorinated hydrocarbons such as carbon tetre-
chloride for this putpose.

2. Emulsion cleaners or steam cleaning using deter-
gents or cleaners may be used in place of solvents, pro-
vided that after treatment the surface is washed 1o remove
detrimental residues.

3. An acceptable method for cleaning tanks of grease,
oil, rust preventive compound, ond similar materials is de-
scribed in Mare Island Naval Shipyard Industrial Labora-
tory Development Report Number 2297-54 of 22 September
1955, #Vapar Injection Method for Removal of Formula 89
White Plastic from Submorine Tanks.

4. a. Gradel thin-film rust-preventive compound can
be effectively removed with aromatic hydrocarbon sclvents
of reasonchbly high flash point (that is, cromatic petroleum
naphtha, or coal tar naphtha, Military Specification MIL-N-
15178, Type C), before it becomes hard due to aging.

b. The use of methylene chloride type paint removers,
containing a minimum of 70 percent by weight of methy-
lene chloride (that is, "Cosco 819-105 Remover’’ or
#"Turco 3)95*) followed by steaming has been found ef-
fective for removing this type film especially if it has
been applied over paint.

c. Brush cleaning compound liberally on preventive-
coated surfoce. Allow the material to penetrote into the
preservative film about 15 minutes, If the cleaner appears
to be drying, reapply. Hit the area to be clegned with a
jet of steam, holding the top of a steam qun {with approxi-
mately a %-inch nozzle) | to 2 inches from the surface. If
preservative campounds or loose paint remains, brush
more cleming material onto the surface, allow to soak
agaln for 15 minutes and steam the area. In extreme
cases, this cycle may have to be repeated once more.

5. Whenever practical, mixtures of Grade I thin-film
rust-preventive campound and metal conditioning com-
pound should be removed by straight steaming. When
straight steaming is not successful, the following proce-
dure is recommended:

a. Mix Hercules Powder "*Dresinate 87, a liquid
sodium rosin soap and high flash coal tar naphtha in g one-
to-two wedght ratio. Stir until a homogeneous mixture is
obtained.

b. Brush cleaning compound on approximately 30
square feet of area. Allow the material to penetrate into
preservative film for about 5 minutes, [f the clemer ap-
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pears to be drying, reapply a small cmount. Rinse the
surface in g stream of hot water at about 90 to 100 pounds
pressure, A Sellers Type B Hi-Pressure Jet Cleaner, 1,000
gallons-pet-hour capacity, with nozzle number 2351, is
suitable for this purpose. Repeat the cleaning cycle over
the same areq, if necessary. Two cycles should be suf-
ficient,

¢. The naphtho-mosin soap mixture exhibits a low flash

point (about 105° F.) and its use will require fire precau-
tions equivalent to those observed when spray painting.

d. MIL-M-10578, Type I rustremoving compound
{phospharic acid base) diluted with water, as directed in
the specification, can be used for removal of rust in
mesence of light grease and oll.

9190, 24 HAND CLEANING
Hand clegning is a method of preporing surfaces for
painting by removing loose mill scale, rust, and loose
paint by hand sanding, wire brushing, hend scaling, other
hand impact tools, and by a combination of these methods.
This is not too effective except for small patches.

9190, 25 POWER TOOL CLEANING
Power tool cleaning is a method of preparing surfaces
for painting by removing loose mill scale, rust, and loose

Power Cleoning Tools for Shipboard Use

paint with power wire brushes, power impact tools, power
rotary chippers, power grinders, powet sandets, or by a
combination of these methods. The power tools selected
should be such that the surface is not excessively rough-
ened. For example, scaling hammers should riot be used
in a veriical position as this results in a deeply dented
surface with sharp edges. Soft metals such as aluminum
and copper are particularly susceptible to scratching and
gouging. Power tools should be used only where necessary
and then with caution. Only a minimum of surface roughen-
ing should be accomplished on comosion resisting metals,
Scaling hammers must not be used on plate lighter than
one-fourth inch (10 pounds per square foot) or on soft
metals. The Master Allowance List, part IT, group 592-1
contains the basic allowances of power preservation tools
for all ships. The following table lists the power tools com-
mon to most Naval ships. Military Industrial Supply
Agency, FSC Group 5, part 4 contains many tool accesso-
ties which can be used. Changes in shipboard allowance
may be lmplemented by direction of the Type Commanders.

Tool type Stock no.

Power scurce

Use

ERS-Electric portable rotary scaling
and chipping tool with cutter bundles

Replacement cutter bundles

Electric deck acaling machine,
Tennant Model K

G5130-288-6577

G5130-287-5199
Open purchase from
G.H. Tennant Co.,

115 a.c. d.c.

220 a.c., 440 ac.,
550 a.c.

Minneapolis 11, Minn,

Electric portable deck acaling
machine, Tennant Model 2C
ES-Electric portahle dlsc sander

Open purchase from
G.H. Tennant Co.
G5130-203-4857

with three disca {7-inch)
G5130-203-4856
{9-1/8-inch)
EG-Electric portable aerial grinder G5130-224-6504
with abrosive whesl {5-inch)
G5130-540-0120
{6-inch)
PWG-Pneumatic vertical grinder G5130-184-0090
without wheals or brushes (8-inch)
PG-Pneumatic horizontal aerial G5130-242-0581
grinder without wheeals or brushes {@-inch)
G5130-150-6434
{8-inch)
EHS-Electric portable scaling G5130-294-9508
hammer without gccessories
PHS-Portable pneumatic scaling G5130-190-6442

hammer
PSC-Pneumatic hammer with 3
chisela: ,Ceco 5C-3 scaler

Open purchase from

Houston , Texas

230 d-c. 220/440

For shipboad use-to temove
rust, paint, scale, etc.

For scaling, wire brushing
or sanding largs deck
surfaces

For scaling, wire brushing

a.c. or sanding large deck suarfaces
Universal Motor For shipboard use—
115 v. can be adapted for use

Universal Motor

with wire-cup brushes,
saucer grinding wheals,
and planer head

Can be used with cup

115 v. or wheel wirs brush
Air For use with o wheels
and cup type wire brushes
Alr Can be used with radial
type or cup type wire
Alr brushes

Universal Motor

For removing rust and paint.

115 v. (0,495 Inch-shonk diometer)
Adr For removing rust and
point
Alr For removing rust and
paint

Cleco Diviaton, Reed
Roller Bit Company,
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9190. 26 FLAME CLEAMING

Flame cleoning is a method of preparing steel swfaces
by passing high-temperature, high-velocity, oxygen-acety-
lene flanes over the entire surfoce and then wire-brushing
to remove loosened scale and rust. This procedure will
not remove mill scale. Sultable precautions must be ob-
served to avoid possible damage.

9190. 27 BLAST CLEANING

1. Blast cleoning is a preferred method of preparing
metal surfaces by removing mill scale, rust, rust-scale,
paint, or foreign matter by use of abrasives (sand, grit, or
shot) propelled by alr or water through nozzles or by cen-
trifugal wheels (see 9190, 12)

2. Surfaces may be cleaned by any of the following
methods:

a. Dry sandblasting.
b. Wet sandblasting
c. Grit blasting

d. Shot blasting.

3. For wet sandblasting, use a rust inhibitor in the
slurry, followed by a rust-inhthiting wash. 'For galvanized
surfaces, emit this inhihitor. -Rust inhibitor solution is to
prevent rusting of surfaces before painting, ‘Use a4 to 1
mixture of diammonium phosphate and sodium nitrite as
follows: Add 2 pounds of the mixture (fill a quart con about
four-fifths full of diammonium phosphate and then to the
top with sodium nitrite) to 300 pounds of sand and 15 gal-
lons of water in the blasting unit or the solution may be
pumped into the discharge line of the blasting unit. -Two
pounds of mixture are added to 40 gullons of water to make
up rust-inhibiting wash for washing down the abrasive from
the blasted area. 15ince this solution decomposes to form
gases on standing, stock solutions of the Inhthitor must
not be employed.

4. Grit or shot may be metallic or nonmetallic (min-
emal). Use of steel grit or shot on other than steel or cast
Lron surfaces should be avolded.

5. Dry blasting with silicious grits (sands, granite,
etc.) will likely produce a high dust and health hozard,
Certain by product mineral qrits and shots are low in free
silica content, and produce considerably less dust., Dust
conditions ond danger of silicosis are less in wet sand-
hlasting than in dry sandblasting,

6. Unless suit1ble reclaiming equipment is used, me-
tallic grits and shots, o manufactured abrasives, which
are relatively more costly, should not be used except
where warranted by local conditions,

7. To prevent resusting, the blast cleaned surface
must be coated as soon s practical after cleaning, The
freshly exposed bare metal will rust quickly under condi-
tiohs of high humidity, or when wet. It is best to apply
pretreatment formula 117 or primer within 2 hours after
blast cleaning.

8. Air-fed respirators must be wom at all times by
the hlasting qun operator during blasting operations. Pro-
tective masks also should be wam by other workmen sub-
jected to dusty conditions.

9. Abrosive blosting within ship should not be accom-
plished unless steps are taken which will positively pre-
vent contamination and spread of abrasives and dust to ad-
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jacent compartments, machirery and equipment, and when
extensive removal of machinety is occomplished for other
than painting purposes. After any interior blasting or con-
tamination of ship interiors, the equipment or components
blasted or contaminated must be thoroughly cleaned and
tested prior to use in service. -

10. Suitable precautions should be taken to protect
nearby equipment and structhwes, Dyop cloths and masking
will revent darasge through impact of the abrasive mate-
rial; temporary divisional shields and other sealing or
blanking-off measures will prevent abrusives from entering
machinery, pipes, and pump wells through various openings.

11. Additional precoutions should be taken to the ex-
tent necessary to protect adjacent ships, bulldings, and
stores. Abrasives and dust can enter ships through open
sea valves, hatches, ventilation systems, temporary open-
Ings, and normal entry ways frequently opened and closed,
or entry ways forced to remain open due to other wark.
Should there be instances where abrasives enter g ship,
even though all possible preceutions are taken, all machin-
ery critical surfaces and parts, including electric and elec-
tronic equipment, should be adequately sealed or otherwise
protected. Especially vulnerable are machinery components
in various stages of disassembly. Personnel in or near the
blasting area should be warned of the possibly hazardous
conditions. In all circumstances, close cooperation between
ship and shipyard personnel is required.

12. Mil. Spec. MIL-5-22262(SHIPS) should beused as a
basic specification for the local procutement of hlasting
abrasives and modified or implemented as necessary.

9190.28 ACID PICKLING

Acid pickling is'a method of removing rust, mill scale, ond
other contaminants from steel by chemical means prior to
painting. This method is complex and is used by shipyards
primarily to prepare steel plate prior to fobrication. Visual
standards for Grode M steel, illustrating desired surface
conditions of various stages of the pickling procedure, are
available in all naval shipyards. Visual standards far other
grodes of steel are under development. Visual standards may
be obtained from the Noval Applied Science Laborotory, New
York Naval Shipyard. Dwing pickling, the steel plate shall
be handled on edge ond shall not be laid flat. The pickling
procedure shall comply with the following sequence:

1. Precleaning: Bolvent cleaning is the best method
for removing waxes from metal surfaces. Oll and arease
applied to the steel by suppliers, or otherwise present, may
be removed by the use of 1 to 2 amnces of steam cleaning
compaund (Fed. Spec. P-C-437) per gallon of water in a
steam-cleaning machine, or applied with a simple aspirat-
ing-type steam gun. Where the volume of steel requiting
precleaning is large, and tank space pemits, a cleaning
tank containing caustic solution (far old paint films) or
steam cleaning compound {for oll, grease, wax, etc.) is re-
commended. When alkali is used, steel shall be thoroughly
rinsed between precleaning and pickling. This is best ac-
complished by usinga rinse tank. Removal of heavy rust by
mechanical condition of existing coatings or by other work
in connection with repairs should be accomplished in accord-
ance with the shipa’ ariginal palnting achedule if touchup 1a
done; if the surface is cleaned to bare metal, painting
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pickling may be used to decrease immersion time in the
acid bath. Each ship should obtain a copy of the original
painting schedule.

2. Pickiing solution (bath 1):

a. This bath shall consist of a sulfuric-acid
solution. The acid concentration shall be maintained between
3-1/2 and 5 percent by valume. Initially, each 100 gallans of
solution shall be composed of 5 gallons of 66° Baumé
sulfuric acid and 95 gallons of water. The bath shall be
inhibited with pickling inhibitor, Federal specification
04501, type II, class a. Pickling inhibitor shall be used
at the concentration recommended by the manufocturer.
Since these inhibitors tend to lose their inhibiting propert-
ies in approximately 18 months, procurement should be
limited to a one-year's supply. The bath shall be
maintained between 170 and 180° F. Acid concentration
and iron content of the pickling solution shall be determined
os frequently as necessary, but not less than once a week.
When the sulfuric acid is replenished, proporticnal
quantities of the pickling inhibitor shall be added. When
the weight of iron in solutlon recches S percent of the total
weight of the bath, the entire bath shall be discarded.

b. Where acid pickling is used for special-
reatment and high yield strength steels, sodium chloride
shall be added to the pickling solution (bath 1} to make a
1-1/2-percent solution. Sodium chloride shall be added as
required to maintain this concentration. This modified
solution also may be used for medium and high tensile
steels. Pickled and primed special 4reatment and high-
vleld strenqth steels shall be aged a minimum of 24 hours
befare fabricating or welding.

c. The time of pickling shall be sufficient to
remove the rust and mill scale completely. It will vary

= from 10 to 75 minutes depending on the thickness, conti-

nuity, and tightness of the scale, and the acid srength of
the bath. Plates shall be withdrawn from the bath after no
more than 30 minutes of pickling and examined for presence
of scale. Plates should be withdrawn sooner if experience
indicotes complete scale removal in less than 30 minutes,
as may be the cuse for medium and high tensile steels, If
complete scule removal has not been achieved aiter 30 min-
utes, plates shall be reimmersed for successive 15 minute
periods. An chmmeter test as described hereinafter may be
used to confirm visugl estimation of completeness of scale
removal. Medium and high tensile steels usually appear a
clear uniform gray upon removal from the pickling bath,
Special weatment and high yield steels will probably have
slight to extensive soft dark smut deposits not removed by
the acid bath. On visual examination these smut deposits
may be confused with mill scale.

d. After pickling, the plates shall be withdrawn
slowly from the acid and allowed to drgin over the pickling
tank far at least one-half minute to conserve acid and pre-
vent carryover of aeid to the rinse tank, The smut on the
special treaiment and high yield steels shall be removed by
wiping with burlap or with a stiif bristle brush prior to or
just after rinsing. (If smut is to be removed prior to rinsing,
necessary precautions should be taken to protect operator
from acid splatter. )

e. Ohmmeter test — Determine presence of ab- 43
sence of mili scale using an chmmeter {0 to 10 chms, full
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scale) fitted with test prongs. Press one prong tirmly against
theplate surface. With moderate pressure, slowly draw
other prong along the plate surface for o distance of at least
2 inches. In the absence of mill scale the needle will not
fluctuate and will remain below 0.5 chms. The presence of
mill scale is mdl.cated by needle fluctuations and resistance
above 0.5 ochms.- Alternatively, the meter moy be replaced
by a suitably housed 2-cell flashlight with the test prongs

in the bulb circuit. Flickering, dimming, o no light will
indicate presence of mill scale. A bright steady light will
indicate absence of mill scale. Sufficient individual checks
should be made on each plate to assure that all mill scale
has been removed, especially on dark areas remaining after
removal of smut, At least one determination should be made

for each-100 square feet of sigface. ;

-
3. Water rinse {bath 2) *a
a. This bath shall consist of fresh water main-
Aained above 190° F. 1t is important that the rinse water
kept free from excesive contamination. Combined con-
centrations. of sulfuric ocid and iren concentration (as fer-
rous} shq:]l not exceed 2. () grams per gallon. The water
shall be tested for acid and iron concentration as frequently
as necessary, but not less than once each week. When
impurities have exceeded the maximum limit, the water shall
be discdrded, sludge removed; and the tank refilled with
fresh watef. The steel shall be immersed in the water rinse
fur about 2 minutes. Repeat dips with a shart drain period
between dips should be encouraged to insure ample rinsing.
i | 1 1b. The presence of a powdery coating on the
pickled steel indicates improper conditions in the pickling
operation and further pickling should cease until test
samples indicate that immersion times, bath concentrations,
ot temperatures have been carected, This powdery coating
shallbe removed by brushing or wiping befare painting. If
copper Jeposits are observed on steel plate after pickling
and rinsing, 0.] percent by weight of diethylthiourea should
be added to the sulfuric-acid pickling solution. A similar
addition of diethylthiourea should be made on the reappear-
ance of copper depasits.
4. Rust-inhibiting selution {(bath 3):
a. This bath shall be made up in accordance with
the following formula for 1,000 gallons (full strength):
Sodium dichromate, technlcal grade: 63 pounds.
Phosphoric acid, 75-percent grade: 56 pounds
{4.2 gallons).
Fresh (tap) water: remaining volume to 1,000

qallons.
b. The bath shall be maintained between 190 ond

05° P, Steel shall be immersed for not less than 2 nor more

‘thon 5 minutes. When removed from the bath, steel shall
have a typically clean gray appearance. bl
c. An analysis of the bath shall be wade as fre-

'quently as necessary, but not less than ance per week. So-

divm dichromate concentration shall not be allowed to drop
Below 50 percent of its full strength. When increasing the
bath concentration, proportional quantities of the chemicals
specitied shall be added. Regardless of the concentratian
of chemicals, the bath shall be discarded when the steel
comes out In a dirty condltion because of accumulation of
frém and sediment in the solution.
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d. The steel shall be allowed to dry after removal
from the rust-inhibiting bath.

e. Pretreatment, Formula 117, may be applied in
lieu of the rust inhihiting bath. Formula 117, if used, sholl
be applied as soon as procticable after steel is removed
from the water-rinse bath.

5. Analytical control methods: Pickling procedures
specify determination of bath concentrations ot least once
a week. The technical assistance of a shipyard chemical
laboratory should be requesied for this purpose. It is in-
tended that determination shall be made as frequently as
necessary, but not less than once each week. Frequent
analysis by the chemical laboratory is strongly recommended
until the depletion rate of the companents of the three baths
is determined {rom local experience. Where practical, fre-
quent field tests, in addition to weekly labaratory checks,
are recommended. If desired, simple test sets for analyzing
pickling baths for acid and iron, for use by personnel un-
familiar with stondard laboratory practice, may be obtained
for this purpose from the American Chemical Paint Company,
Ambler, Pennsylvania. Methods which may be used by the
chemical laboratory are given below. If solutions cantain
sludge or sediment, they should be allowed to settle and o
clear sample decanted for analysis. Altemately, the solu-
tion may be filtered through a dry filter and funnel, discard-
ing the first 50 ml. of filtrate, and using the remainder of
the filtrate for analysis.

a. Pickling solution (Bath 1)

(1) Specific gravity-A reading with a Twaddell
or Baume hydrometer shall be taken and used to calculate
specific gravity as follows:

Specific gravity = 1 + Twaddell reading

200

Specific gravity = 145

145 - Baume reading

{2) Acid cancentration-Dilute 5 ml. of pick-
ling solution with 50 mi. of water in a porcelain dish. Add
2 qrams of unadjusted sodium hexametaphosphate and stir
unti] it is dissolved. Add 3 drops of methyl purple indicator
and titrate with standard 0.5 normal NaOH solution to ap-
pearance of gray-green color. Percent sulfuric acid (by
volume} = ml. NaOH x nomality x 0.574.

{3) Percent irn-To 5 ml. of pickling solution,
add 50 ml. of water and 5 ml. of dilute phosphoric acid
{1:1) in a porcelain dish. Titrate with standard 0.1 nomal
potassium permanganate until a faint pink color appears.

Percent iron {by weight) = 1.117 x ml. KMnO, x normality

Specific gravity

b. Woater rinse {Both 2)-Methods of analysis de-
scribed above may be used.

c. Rust-inhibiting solution {Bath 3) Rapid control
tests of the sodium dichromate concentration may be mode
with theKlett-Summerson {or similar) colorimeters, compar-
ing the transmission data with curves obtained by measure-
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ments with known concentrations of sodium dichromate and
phosphoric acid. For control purposes, it may not be neces-
sary to measure the concentration of phosphoric acid, since
it is depleted at eszentially the same rate as the sodium
dichromate.

'SECTION HI. METHODS OF APPLIC‘TION

Part 1. Genersl

9190. 41 FiLM THICKNESS OF PAINTS
Knowledge of the thickness of dry paint films is

of value to assure that coatings areof adequate thickness
and are not excessively thick to couse ewly failure. Rec-
ommended dry-film thickness per coat of paint {for metal
surfaces) and the approximate spreading rate (sq. ft. per
gallon) which will give that thickness as follows:

1. Fomula 117 - 0, 5mil at 220-230 sq. ft. per
gallon

2. Formulas 20, 30 and 104 - 1.5 mil at 295-305
sq. ft. per gallon.

3. Fommulas {84 ond 84D) - 1, 5 mil at 310-320 sq.
ft. per gallon

4 Formulas SH, 20L, 42, 116, 1160- 1.5 mil at
325335 5q. ft. per gollen

5. Formulas 5L, 5N, (5-0), 6, 23, 24, 38, 39, 40,
41, 46, 109, 111 and TT-E-00490-1. 5 mils at 340-350 =q,
ft. per gollen

6. Formula 43-1.5 mils at 375-385 sq. ft, per
gallon

7. Formulos 119, 120, 122 - 1, Smils at 145160
sq. ft. per gallon

8. Formulas 124, 125, 126 - 1.5 mils at 365375
sq. ft. per gollon

9. Formula 121-2 mils at 185195 sq. #. per
gellon

10. Formula 129-2-2 mils at 235-245 sq. ft. per
gallon

11. Fomulas 105 & 146/50-3. S mils et 120-130
sq. ft. per gallon

12, Formula 34-5 mils at 125135 sq. ft. per gallon

13, Fomula 15 HP-30 mils at 30-35 sq. fi. per
galion

?190. 42 MEASUREMENT OF FILM THICKNESS

Several measwring devices are avallable for determing
paint film thickness. These include the following:

1. Gemeral Electric Type B Thickness Goga, The
General Electric Type B gage is o rugged, reasonahly
portable instrument operating from a 115-volt, 60-cycle pow
er supply. It operates on o magnetic principle and can
only be used to measure coatings on a mognetic substance,
The instrument is tapid and easy to use and can be used
on slightly curved as well as flat surfaces. In practice, it
is necessary to standardize the scale with a foil of known
thickness on a bare area of the same thickness and type
of surface os the one on which the measurement is being
mode, as different surfaces will give different readings,
Measurements should not be made close to edges and cor-
ners as this will cause variations in the readings. The
accuracy of the result varies with the thickness of foil
used to standardize the instrument. For best results, the
standardizing foil should be close to the actual thickness
of the paint film helng measured,
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3. Genercl Electric Permanent Magnet Thickness
Gage. This goge is a portable, self-contained gage with o
dual scale, The low scale covers the range from 0 to 7
mils and the high scale from 1 w 60 mils. The instrument
is also provided with a **go-not go feature’ which can be
set for a minimum and maximum thickness.

Part 2. Brush Application

9190.51 EQUIPMENT

Many types of brushes are carried in stock listed in
Federal Supply Catalag (Department of Defense Section),
FSC Group B0. Each krush is made for a particular purpose,
and for best results, the right brush for the job must be
used. (See Bureau of Ships Technical Publication Number
17.} The Revised Master List, Part IIl, contains the allow-
ances of paint brushes for all ships.

9190. 52 TECHNIQUE

1. Work paint well into brush before starting to apply.

2. The brush should be dipped into paint not over
half-way up the bristles and excess paint removed by pat-
ting the brush gently on the side of the can and not on the
top. In painting, the brush should be held at right angles
to the surface, and paint applied horizontally in one di-
rection, lifting and applying a parallel stroke, This is
termed “*laying on.” Edges and sharp comners should be
coated as a pretiminary to the overall coat.

3. After laying on a small area of parallel strokes,
the work should be crossed at right angles to eliminate
streaks and brush marks, This is called *laying off.

4. The surface should be finally smoothed out to a
thin coat.

5. Some of the fast drying paints will not pemmit "lay-
ing off.” In such cases, the paint should be applied,
spread rapidly, and then left undisturbed.

9190, 53 CARE AND MAINTENANCE

1. ‘Before using, rinse hrushes with paint thinner. - New
brushes should be soaked in hoiled linseed oil for about
48 howrs to0 make the brush more flexible and easier to
clean. )

2. Brushes that are to be reused the following day
should be marked for white, light colors, or dark colors.
Brushes may be suspended by the handle, with the
bristles immersed to just below the bottom ferrule in paint
thinner or linseed cil in a closed container. The weight of
the brush should not rest on the bristles.

3. Brushes that are not to be immediately reused
should be carefully ¢leaned with thinner (at least three
washings) and then washed. They should be stored, sus-
pended from the handle on racks or wrapped in paper and
stored flat.

4. Bristles are generally set in rubber or similar com-
position. Soaking in water to tighten loosened bristles
causes the metal ferrule to rust, and often times split, due
to swelling of wooden handles.
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Part 3. Spray Application

9190.61 EQUIPMENT

1. A paint spray qun is a mechanical means of bring-
ing gir and paint together, atomizing or breaking up paint
stream into a spray, and ejecting it for the purpose of ap-
plying a coating. The Revised Master Allowance List,
part II, qroup 892-1 contains the allowances of paint
spray equipment for all ships. Special procedures are
covered in section V.

2. A spray qun consists of the qun body assembly and
removable spray head assembly.

3. The principal parts of the qun body assembly are:

a Spreader adjustmant volve. This controls the
air to the spreader hom holes to the air cap. This valve
is generally equipped with graduated didl for facilitating
adjustments, 1Changing the setting will affect the spray
pattem. -

b Air valve and fluid velve. These control the
supply of air and paint to the gqun and are opened and dosed
by the pull and release of the trigger.

c. Fluid needle adjustment. This is a valve con-
trolling the amount of matetial possing through the nozzle
by contrelling the movements of the fluid needle.

d. Locking bolt. This locks the spray head and
gqun hady together,

4. The principal paris of the spray heod assembly are:

a. Alr cap. The air cap is that part at the front of
the qun which directs the air into the paint stream to atom-
ize the material and form it into a spray pattem. External
mix quns mix air and paint cutside the air cap. Internd
mix guns mix air end paint inside the air cap. An externdl
mix cap is equipped with two spreader homs and a center
orifice and sometimes quxiliary orifices through which air
is ejected and then mixed with the paint auwxdliary orifices.

b. Fluid tip ond fluid nesdle, The fluid tip is
that part at the front end of the qun which meters and
directs the paint into the air stream. The fluid tp fits
inside the air cap and is available in several standard
nozzle sizes, 'The nozzle refers to the size opening in the
fluid tip. The fluid needle is actuated by the trigger and
meters the paint passing through the fluid tip into the air
stream. 'When the trigger is teleased, the fluid needle cuts
off the palnt flow.

5. Cne of the recent improvements in the paint applica-
tion field has been the development of the hot-spray process.
Such equipment is now commercially available. In most
cases, paints are heated to fairly high temperatures before
spraying, thereby reducing viscosity one-third to one-fourth
the viscosity at 70° F. Benefits from this process include
the following:

a. Elimination or reduction of holidays in the film.

b. Smoother and less porous f{inishes with fewer
orange peels, sags, runs, etc.

¢. Reduction in waste of paint in the form of over-
spray or fog.

d. Elimination of thinner additions to paint to reduce
paint to spraying consistency where necessary.

e. Reduction of atomizing air pressures.

f. Minor qun adjustments over a wide range of weather
conditions because of control of paint viscosities by mainte-
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nance of constant spraying temperatures, and therefore more
consistent results.

q. Application of heavier mats requiring fewer coats
for multiple-coat system and resultant reduction in time.

h. Reduction of clean-up time where paint is recircu-
lated ovemight.

?190. 62 TECHNIQUE

1. It is extremely important that all paint be thorough-
ly mixed and strained through a wire screen or a cloth
to rid it of skins or coarse and {foreign particles before
spraying, thus preventing clogging in the nozzle with
resultant uneven opplications.

2. Be sure that on air filter is connected to the main
air supply line to prevent mixing of moisture or oil parti-
cles with the paint discharged from the qun, The proper
pressure to maintain depends upon the consistency of the
paint, length of the hose, or the height the qun is used
above the paint reservoir, ad the speed of application.

3. The qun should be held from 6 to 8 inches from the
surface being painted. Begin the stroke before pulling
the trigger and release the trigger before ending the stroke.
This prevents “/piling up'* paint at the beginning and end
of each stroke. Always keep the qun at right angles to the
surface, Swinging the gun in on arc results in uneven ap-

plication and excessive over-spray at the end of the
strokes, When spraying comers, first spray to within 1 to
2 inches of the comer. - Then, holding qun sideways,
spray comer in such position that both sides are sprayed
at once. Speed of application depends on material being
sprayed, tote of paint flow, and surface to be coated

4. Having made initial odjustments to air and liquid
pressures, fingl odjustments are made by observations of
spray patterns. Normal spray patterns will appear as il-
lustrated in figure 9190-1 and 9190-2. Imperfect spray pat-
temns usually are due to clogging of passages o improper
balancing of air and fluid pressures,

5. Imperfect patiems due to clogged passages wiil
take the following forms: '

a. Heavy top pattem (see fiqure 9190-3).

b. Heavy bottom pattern (see figure 9190-4).

c. Heavy right side pattem (see figure 9190-5).
d. Heavy left side pattem (see fiqure 9190-6).

6. Imperfect spray pattems due to improper balance of
air and fluid pressures will take one of the following
forms:

a. Heavy centered pattemn (see figure 9190-7) due to:
(1} Too low a setting of spreader adjustment
valve,
(2) Too high fluid pressure.
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FIG. 9190-I
NORMAL

FIG.9190-2
NORMAL

FIG. 9190-3
HEAVY TOP

FIG.9190-4
HEAVY BOTTOM

FIG.9190-8 FIG.9190-6
HEAVY RIGHT HEAVY LEFT
SIDE SIDE
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FIG. 9190-7 FIG. 9190-8
HEAVY SPLIT SPRAY
CENTERED
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FiG. 9190- FIG.9190-2 FiG. 9190-3 FIG.9190-4
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FIG.9190-5 F1G.9190-6 FIG. 9190-7 FiG. 9190-8
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SIDE SIDE CENTERED

Part 4. Roller Coat Application

9190. 71 EQUIPMENT

Dip coat roller coaters in 7-inch and 9-inch sizes which
are available in standard stock.
9190. 72 TECHNIQUE

1. A flat pan or container is required into which the
roller can be dipped to receive the paint which is simply
rolled onto the surface to be painted.

2. Inaccessible areas may be painted by attaching a
long handle to the roller coater,

3. This technique is not suitable where discontinuity
of the surface is encountered (that is, corners, crimped
joints, rivets, and cther places).

9190.73 CARE AND MAINTENANCE

Roller coaters should be cleaned immediately after use
by washing tharoughly in the thinner recommended for the
paint which was used. After cleaning with thinner, the
cylinder cover shauld be woshed thoroughly with soap and
water, rinsed, and dried on the roller to prevent shrinkage.
Combing the pile of the fabric while damp will revent
matting.

Chapter 9130

Part 5. Dip Application

9190, 81 EQUIPMENT

A receptacie 1o hold the paint is required. In general,
the receptacle should be just large enough to conveniently
permit the insertion of the article to be coated. Some
method of agitation must be provided to keep a uniform mix-
ture of pigment and vehicle.

9150.82 TECHNIQUE

1. The thinner used is an important factor in the oper-
ation of a dip tank. The optimum consistency is that which
movides coverage at the highest point and yet allows the
paint ta draw off well from the lowest point of the article
being coated.

2. -Suspend article in a manner moviding the shartest
drain without developing pockets of paint, Immerse in
paint, remove slowly and reqularly, and allow to drain.

9190. 83 CARE AND MAINTEN ANCE

When dipping operations dare interrupted for several
hours, paint should be removed and placed in sealed con-
tainers.
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SECTION IV, DETAIL PAINTING REQUIREMENTS
Port 1. Genercl

9190. 91 COATINGS AND APPLICATION

1. Surface preparation should be in accordance with
the requirements of section II. Repainting required by the
condition of existing coatings or by other work in connec-
tion with repairs should be accomplished in accordance
with the ships’ original painting schedule if touchup is
done; if the surface is cleaned to bare metal, painting
should conform to the schedules herein, Each ship should
chbtain a copy ofthe briginal painting schedule.

2. Where more than one coat is specified, do not ap-
ply subsequent coats until the preceding coats have dried
and, if necessary, have been suitable touched up to ensure
unifarm thickness and total coverage.

3. Painting of equipment not mentioned herein should
be as required in the purchase specifications for that
equipment,

4. Where minimumn film thicknesses are specified
"herein, take measurements after the coating has dried.

5. The terms ‘‘exteriar’ and *'interior’’ sirfaces as
used herein refer to the weather surfoces and surfaces in-
side the ship respectively.

Part 2. Pretreatment and Priming

9190.101 PRETREATMENT

1. ‘Unless otherwise specified, apply oné coat of pre-
treatment coating, formula 117, to all bare metal and plastic
surfaces to be painted, as scon a8 practical after surface
preparation and prior to application of primers. - {See

¥ 0150, 162 for application instructions.) However,” Formula

117 should be omitted where intetier painting is accomplished

M=b by ships force. If necessary, fill shallow pits in plates

with cement, -formula 62, or with approved epoxy hull-re-
pair compourgls, The epoxy hull-tepair compounds listed
in article 9190. 170 are approved for filling and tepairing
correded or pitted metal and minor damages in wood surfaces
prior to painting. Hull-repair compounds are not approved
for repair of severe deterioration as defined in chapter
9110.51. The repair procedures of chapter 9110 must be
followed.

2. The following table should be used as a quide for re-
pairing corroded or deteriorated aluminum and steel strue-
tures and fostenings:

Treuble Couse Methed of Repuir

Buckled plating Electrolytic corrosion. Remove corrasion

at lap of alu- Accumulation of deposits from
minum and cormroslon products joint; clean
steel. at faying surface, plate, paint,
and insulate.
Missing aluminum Chemical corrosion  Replace

rivets of gluminum due

to envirenment

Chapter 9190

Trouble Couse Method of Repair

Corroded alumin- Chamical corrosion
um-pits and of alominum due
bolen. to environment.

_Fili depressions
and small holes
with spoxy re-
palr compound
listed in article
9180, 170 or with
renin-glass
cloth snpplied
in repair kit
MIL-R-19907;
where commodad
beyond repair
by this method,
crop out cor-
roded area and
replace.

Ciean and blast
surface, fil1
depressions
with epoxy re-
palr compound
listed in article
9190,170 or
with resin-qlass
¢loth supplied in
plastic repair
kit MIL-R-19907.
(This method
of mepair should
e gsed where
strength s not
Important.)

Corroded steel Chemical corrosion

of stael.

9190, 102 UNGALVYANIZED STEEL

1. To minimjze misidentification in transfers from one
shipyard 1o another {as a result of local color-coding), the
following system should be used for identification of plates
and shapes from which mill scale has been removed:

Grade Steel Steel Specifications Color

M MIL-5-22698 Yellow

HT MIL-3-24084 Dark Green
HY-80 MIL-5-16216 Brown
HY-100 MIL-3-16216 Dark Brown
STS MIL-5-20154A Red

These colors may be obtained as follows:
a. Yellow; Formula 84/47.
b. Dark green: Formula B4D/47.
c. Formula B4R or mix one gallon red, formula 40,
with four gallons yellow, formula 84.
d. Brown: Formula 84B (Fed-Std-595, Color No.
30117},
e. Dark Brown: Formula 84 modified to approximate
FED-STD-595 Color 30118,
2. The above color code is not required for the following:
a. Steel used by private shipyards for Naval work.
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ing objects should be given an additional coat of primer.
Areas which become bare or show rust should be cleaned
and touched up with one coat of formula 116 on interior
surfaces and two coats on exterior surfaces. Pretreatment
tormula 117 should be used prier to application of primer,
wherever proctical. In interior locations, where necess-
ary safety precautions nommally are not practical, formula
117 may be omitted except under vinyl paints. Formula
117 may be omitted in all instances when painting is ac-
complished by ship's force, except under vinyl paints.

9190. 103 GALYAMNIZED STEEL
1. Paint all galvanized steel unless painting is specif-
ically excluded elsewhere herein. * Apply one coat of for-
mula 117 and one coat of formula 116 to surfaces that are
to be painted. Formula 117 may be amitted for interior
galvanized steel where painting is accomplished by ship’s
force. The specified number of coats of formula 119 should
be usedin lieu of formula 116 where a vinyl system is
specified.
2. Paint welds and damoged areas of galvariized sur-
faces as required for the surtcunding galvanized area
3,. Where painting is not required, apply ene ofthe fol-
lowing coatings to welds and damaged areas:
da. One coot of inorganic zine silicate (MIL-P-23235,
Cl3)
b. Two coats of galvanizing repair paint (MiL-P-
21035)
c. Twe coats of zing dust paint (MIL-E-15145,
Formula 102}
Paint should be applied ta a cleaned surface, preferably
by abrasive blasting. (Abrasive blasting is required for
inorganic zine silicate. )

9190.104 ALUMINUM ALLOY

1. Exterior surfaces should be given two coats of
primer, formula 84 and/or 84D over farmula 117.

2. Interior surfoces which are to be pairited should be
given one coat of formula 84 or 84D,

3, See article 9190.7 for interior syrfaces which are
not to be painted.

9190. 105 FAYING SURFACES — ALUMINUM

1. The most effective methods of preventing bimetallic
corrosion lie in careful design and assembly and assembly
practices. Excellent workmanship 1s required to effectively
insulate dissimilar metals, Properly applied films of the
paints and {nsulation tape specified will increase durability
ond prevent corrosion. It is impertant in the installation of
insulation material that no place in the joint be left open
where woter can collect and form a leidge between steel and
aluminum.

2. For ships in service, where no insulating tape appears
to have been uged or where existing tape has deteriorated,
horizontal joints exposed to the weather should be sealed
with calking compaund.

3. Frequent inspection of aluminum structure and fas-
tenings should be made by ship’s force to determine con-
dition of surfaces. Bare surfaces should be painted as soon
as practical ta prevent corrosion and maintoin the state of
preservation.

Chapter 9190

4. The painting of faying surfaces of aluminum in con-
tact with aluminum in non-weather areas is not required.
Where exposed ta weather, faying surfoces of oluminum shall
be coated with one coat of zinc chromate primet, formula 84,
except in way of welding.

5. Where aluminum will be joined to other metals, includ-
ing galvanized steel, or to wood, each metol faying surface
should be protected by ane coat of pretreatment formula 117
and two coats of primer formula 84. If a vinyl system is to
be used, apply two coats of formula 120 in lieu of formula
84. Wood In contact with aluminum should be coated with
one coat of phenolic vamish, formula B0.

6. In addition, where cne or both sides of joint are ex-
posed to sea water, weathet, or wet spaces, ane of the fol-
lowing Insulation tapes, minimum thickness 20 mils (two
thicknesses of MIL-I-7798 tape), and of suificient width,
should be installed between faying surfaces to extend beyond
the edge of the joint:

MIL-1-7798, 10-mils thick, pressure-sensitive cne
side.

Trontex V-20 vinyl tape, 20-mils thick, manufactured
by Johns Manville Company, pressure-sensitive one side.

EC-1202 butyl rubber tape, 1/16-Inch thick, manu-
factured by Minnesota Mining and Manufacturing Company,
pressure sensitive both sides.

Other Bureau -approved equivalents,

7. Ditficulties may be experienced with applicaticn of
ptessure-sensitive tape where procedures require insertion
of insulating material after final drilling and cleaning cut
of faylng surfaces. Wetting pressure-sensitive tape with
kerosene or dusting lightly with talc prior to installation
should facilitate insertion. No insulotion tape is required
for joints in dry spoces, and anly one coat of primer for each
faying surface is required.

8. Faying surfaces of oluminum in contact with ather
metals requiring stop waters or oil stops should be treated
as specified in paragraphs 5 and 6, and all joints sealed
with calking compound MIL-C-18969. For watertight-
ness, horizontal joints exposed to the weather should be
sealed with calking compound. This is not required where
butyl or neoprene rubber tape has been used.

9. Label plates should be instalied in accardance with
BUSHIPS Hull Type Drawing 5-2803-380208.

9190, 108. MISCELLANEOUS METALS

In genexdl, corrosion-resisting steel, brass, nickel-
coppet alloy, and copper-nickel alloy are not required to be
painted unless they abut painted surfoces in living, messing,
recreation spaces and passageways and painting is desired
for appecrance. Where exterior areas are painted for cam-
ouflage reasons, apply formula 117 prior ta application of
finish paint.

9190. 1072 WOOD

1. Wood which is to bevarnished (finished bright)
should be filled with wood filler, Fed. Spec. TT-F-336b,
stained to the shade desired and given a miming coat of
varnish, formulo 80,

2. Prime wood which is to be painted should receive
one coat of aluminum paint (9190.111 (p) ), except on
underwater surfacesand under vinyl paints,
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3. Apply formula 117, under vinyl paints, to bare wood

b jeated with wood preservative, for underwater surfaces,

9190. 108. FAYING SURFACES, W0OD

Apply two coats of formula 105 to outer surfaces of hull
planking behind teredo-protective wood sheathing and to
inner surfaces and seams of the sheathing. Except for
surfaces exposed to sea water, apply one coat of aluminum
paint, before assembly, to all butted-end joint faying sur-
foces and end grain of all members not otherwise speci-
fied to be calked or sealed.

9190. 109. PLASTIC

Plastic surfaces which are to be painted shall receive
a coat of pretreatment, formula 117. ‘Primer coats are not
required.

Part 3. Serface Ships
2190.111. EXTERWOR
Coat exteriors of all ships and craft in accordance with

tables 1 and 2:

TABLE 1. PAINT SYSTEMS FOR EXTERIOR METAL
SURFACES

TABLEZ PAINT SYSTEMS FOR EXTERIOR WOOD

Paint system (num- Parographs
ber of coats-form-
uia No.)

ltem  Surfoce

1 Keel to lower a. 1-117; 3-14N; (@) (b) (c} (d)

boottopping 1-15 HP or (e} (£}
Limit
b. 1-117; 3-14N (a} (b} {d) (e}
3-105. ()
c. 1-117; 4119 (@) {(b) (d) (e}
or 120; 2=121.  {f) (v)
2 Lower to upper a, 1-117; 3-14N; {a) (b) (e) (f)
boottopping 3-146/50. (@)
Limit
b. 1-117; 4119; (4} ()
2-122-1 or
2-129
All exterior and  1-117; 2-118; (b) (e} (b} (1)
near vertical 2-54 (k) {u)
surfaces from
upper. boot-
topping limit
4 Exterior horizontal 1-117; 2-116; (b) (e} (h} {1)
surfaces and 2-20 k) ) (r} (t}
waterways.
3 Rudders and See note {m)
struts (external
suwrfaces).
Fittings and ex-  1-117; 2-84 or (e} (h) (i) (k)
terior piptng 116; 2-5H or 20. {n}
Chapter 9190

SURFACES
item Surfoce Paint system {num- Poragrophs
ber of coota-form-
ula Ne.}
1 Keel to lower boot- a, 1-117; 3-105 (b) (d) (N
fopping limit. or
b. 1-117; 2-121 (b} (d) () (=).
2 Lower to upper FII7; 3 146/%0; (b)Y (D (Q.
beottopping
limit.
3 Upper boottop- Y Aluminum paint;  {p).
ping limit to 25K,
main deck.
4 Exterior vertical ~ L-Aluminum paint; (j)(p).
surfaces {in- 254
cludes near ver-
fical).
5 Exterior horizoa-  1-Aluminum paint,  (j) (1Y (p).
tal sufacesand 220
waterways.
6 Masts and spars 2 Aluminum paint,  (f).
25H
71 Accommodation 80
| adders,
8 Fittings FAlumirum paint;  (§) (n).

or 20,

NOTES TO TABLES 1 AND 2

(d) For complete painting, blast or otherwise clean to
bare steel or to galvanized coating. If antifouling is to be
retained, the coating should be washed down with water
frequently to prevent drying cut of coating. Intact formulo
84 or 116 must be removed prior to application of anticor-
rosive to underwater surfoces.

(b) Apply farmula 117 over bare metal or wood surfaces.

{c) Hot plastic atifouling sheuld be applied in lieu
of cold plastic antifouling whenever possible,

(d) Zincs and waster rings must not be painted,

{e) Altemate coats of darkened shade of paints, such
as 14ND, 84D, 116D, and so on, may be used where
possible to ensure complete coverage of each coat.  Vinyl
primer, formula 119, may be darkened by addition of small
quantities of formula 122.3. Formula 119 also may be al-
ternated with formula 120 to provide contrast between coats.

{f) Hot or cold plastic antifouling may be applied over
intgct viny! paint. A minimum drying time of 4 hours must
be allowed far each coat of anticorresive and cold plastic
antifouling. Under conditions of high humidity and low

temperature a minimum of § hours drying time is recommended

and, where passible, preferably 18 hours. Interval between
the final coat and undocking must not exceed 2 weeks for
hot plastic and preferably should be between 24 and 72
hours for cold plastic. A coat of whitewash may be used

to prevent sagging of hot plastic in hot weather.
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(g) Boottopping areas on ocilets, cargo ships, and simi-
lar craft having a wide variation in service drafts extend
from the normol running light load line to 12 inches above
the maximum water line at which the ship is expected to
operate. The extent of boottopping crea on other surface
ships is from the minimum water line at which the ships
are expected to operate to 12 inches above the maximum
water line except upper hoottopping limit of ice bredkers
may be raised to confine scraping of paint to boottopping
area. The upper and lower boottopping limits shell be
paraliel to the full load and light condition waterlines, re-
spectively, even though the boottopping limits are not par-
allel to each other. Proposals to modify boottopping limits
should be referred to the Bureau with the reasons for pro-
posed change.

(h) See article 9191.157 for painting of hospital ships.

(i) Use deck gray, formula 20 in lieu of haze gray, 5H,
on vertical surfaces of open qun shields.

(i} The paints specified are those required by Cearmou-
flage Measure U. 5. 27 of NAVSHIPS 250-374 except aver-
heads and undersides of harizontal surfaces, where white
is specitied, The provisions of NAVSHIPS 250-374 may be
modified by Fleet and Force Commanders, Examples of
exceptions which might be authorized are:

1. Use of black paint on areas which may be subject
to discoloration from smoke and gases. For quidance,
black paint formula 24 should beapplied to areas between
the highest point and a plane through the lowest point of
the black portion of the stack and parallel to the deck, ex-
cept deck houses, radio and radar antennas, and top hamper
forward of the farword stack.

2. Pdinting of smoke pipes as specified in article
19,191, table 13.

3. Wood decks.

4, Use of white paint to focilitate night replemish-
ment. -

5. Use of haze gray on overheads and undersides
of exterior horizontal surfaces where shadow counter
effects of white paint are not effective,

(k) Use formula 84 on aluminum surfaces. Both for-
mula 84 and 116 may be applied over existing intact primer.

{1) Tops of cylindrical or rounded objects, such as gun
barrels, and harrow surfaces, such as bulwark tops, are
not considered horizontal surfoces. Do nat paint surfaces

r—# in way of deck coverings unless otherwise specified. See
b crticle 9190.153 for flight-deck markings for aircraft carriers.

{m) Struts, strut bamels, and rudder assemblies
{except where plated with special treatment steel) of active
ships of the following types should be coated with coal tar-
epoxy systems, MIL-P-23236, Class 2 paint system, or
2 coats of any of the following coal tar-epoxy systems
("TARSET", CNRRO-BAN's. #TAREP 401*!, Amercoat Cor-
poration’s ''AMERCOAT No. 78", 'AMERCOAT No. 79,
De Soto Chemical Coatings KOROPON .CT*, Inertol
Company's '"POXITAR") applied to @ minimum dry-film
thickness af 15 mils over abrasive blasted steel and {n oo
cordance with manufacturer's specifications, or the com-
plete vinyl-paint system specified in item 1, table I: APD,
CA, CAG, CL, CLG, CVA, CVL, DD, DDG, DE, DL,

DLG, DM and PC, Apply appropriate antifouling paint.

Chapter 9190

Portions of rudder assemblies plated with
special treatment steel should be ¢oated with the same
paint system specified for the underwater hull.

{n} Finish paint to match structure in stowed position.

(o) Prepare aluminum paint by mixing 2 pounds alumi-
num paste with 1 gallon vamish. Add poste in small
amounts to portion of vamish, stirring unti! no lumps re-
main, Add remaining vamish in small increments stirring
after each addition until mixture is homogeneous.

{p) For increased durability a vinyl system should be
used for boottopping areas of ships with a wide varigtion
in service drafts and on ice breakers. (See article 9190.166
for opplication instructions.)

{q) Synthetic rubber-base exterior deck coating {(Minne-
sota Mining and Manufacturing Company EC-2089 or equal)
may be used in lieu of primer and formula 20, particularly in
areas subject to heavy taffic. Dry film thickness of coat-
Ing should be approximately 6 mils (requiring 3 coats; with
4 hours minimum drying between coats), and shouid be ap-
plied to clean, unpainted metnl. For maintenance, syn-
thetic rubber coating or formula 20 should be used. (Forna-
la 20 is compatible with synthetic rubber coating.) Where
durability and a non-skid sutface are required, nonskid
compound Mil. Spec. MIL-D-23003 ghould be used.

{r) Where adhesion is a problem, one coat of formula 119
o 120 may beadded as a tie coat over formula 117.

(s) Pending satisfactory service performence of other
zinc-tich coatings, the use of "Dimetcote No, 3* {s np-
proved for weather decks which are subject to severe apro-
sion and operating conditions -as encountered on LST tank
decks and weather decks of ARS, ARSD, and ATF type
ships,

For steel weather decks on other ships subject to
""normal’’ usage, the following zinc rich coatings are ap-
proved: Dimetcote No. 3, Rust-Ban 190/195, Bust-Ban 191,
Carbo-zinc No, 11 (red or gray), and Cathacoat 301 and
Cathacoat 302. These coatings should provide reduced
maintenance as compared with the stardard deck paint sys-
tem ar the coatings in Note (r) above. Application should
be over abrasive blasted surfaces prepared to a uniform
gray oppearance in accordance with manufacturers’ speci-
fications. Initial application should be by the shipyard.
Touch-up may be accomplished by ships’ force, Zinc-rich

-coatings may be overcoated with farmula 20, for appear-

ance, ar with MIL-D-23003 to mrovide non-slip properties
where required. Formula 117 should be used as a tie coat
after removal of any deposits formed during curing.

(t) Inargonic zine coatings in the foreqoing note (t) also
are approved for vertical weather surfoces from the water-
line and above. Application and touchup should be as
described innote (t). Inorganic zinc coating should be over-
coated with the top coat normally used on the surface in-
volved.

(u) Vinyl System shall be used where economically
practical. Total minimum dry film thickness should be 10.5
mils. Apply vinyl primer to a minimum dry film thickness
of 6 mils. Where application is accomplished by hot spray,
a minimum of two coats may be applied. Apply vinyl anti-
fouling and vinyl topcoats to @ minimum dry-film thickness
of 4 mils,

15
CHANGE 1
15 Janvary 1966

t

t

-l

-
i

-



1

(v) Ships utilizing on impressed current system requite
the standard Navy vinyl paint system or other Bureau ap-
proved coating system on the underwater hull.

9190, 112 INTERIOR COMPARTMENTS

1. Metal Swrfaces. If accumulated paint is greater
than 5 mils thick, clean the entire surface to bare metal
and repaint in accordance with one of the following proce-
dures as applicable (except in tanks, hilges, and voids):

a. One coat pretreatment, formula 117 (use primet
formula 116 in lieu of formula 117 where necessary safety
recautions are not possible); use 2 finish-coats of chlori-
mated alkyd-base paint on bulkheads and overheads.
Chlorinated alkyd-base paints are applied the same as con-
ventional alkyd-base paints. )

b. One coat pretreatment, formuia 117 {(omit for-
mula 117 where necessary safety precautions are not prac-
tical); 1 coat fonnula 116 (use only 84 on aluminum); 2
finish coats on decks.

¢. Fire zone bulkheads shall receive two coats of MIL-
C-46081 over the properly prepared and primed surface,

2. Wood surfaces. In general, coat wood surfaces in
accordance with the fallowing procedures {except in tanks,
bilges, and voids):

0. Painted wood: 1 coat aluminum paint; 2 coats

finish paint.

b. Unpainted wood: Wood filler, Fed. Spec. TT-F-
3%b, staln; formula 49, 50, 51, 52, 54 3 coats vamish,
formula 80. N

3. Fibvous Gloss Boerd. One finished coat of chlori-
nated alkyd base paint (use 2 if required for hiding).

4. Rubber Items. Rubber items such as gaskets, ex-
pansion joint components, and so on, in contact with paint-
ed or cemented surfaces should not be clamped in place
under pressure until paints or cements in contact with the
rubber have dried sufficiently. Painted surfaces should be
allowed to dry tack free, that is,surfaces should not be
sticky and a slight pwessure of the finger should not
leave a mark, Do not apply paint to rubber surfaces ex-
cept when specified; for example, rubber accoustical sur-
faces of sonar equipment. Allow solvent to evaporate from
cement which has been applied,until surfaces retain only a
slight tackiness before putting rubber items in place. Allow
an additiongl 3-hour drying period before applying pressure.

5. Bulkhecds ond Overheods, The chlorinated alkyd-base
paints listed in tabie 3 should be used for overheads
end hulkheads of living, messing, and recreation spaces
md connecting passageways. Fibrous glass board should
be painted to match surrounding structure. Antisweat paint
shouid be gpplied to uninsulated surfoces of compartments
subject to sweating in accondance with article §190. 165,
followed by the finish paint specified, allowing sufficient
drying time prior to application of chlorinated alkyd paint
to eliminate wrinkling. Do not apply paint to porcelainized
bulkheads or those constructed of corrosion-resisting steel

r (unless otherwize specified) or plastic. Antisweat paint
& should not be applied where hull damping is to be installed.

6. Decks and Walking Surfaces. Decks for which

r—® coverings are specified do not require finish painting where

the deck covering consists of false decking, gratings, rugs
or portable material. Do not paint surfoces of aluminum,
or corrosion resisting steel. Bottoms and edges of steel

Chapter 9190

floor plates in main and auxiliary machinery rooms should
be given two coats of formula 116, Unless otherwise speci-
fied, finish paint all decks with gray, formula 20 L.

7. Color schemes.

a. A suggested list of color schemes is contnined
in the *'Habitability Manual. ! Type Commanders may
specify uniform painting schemes for ships under their
command or may permit each ship to adopt its own scheme
for living, messing and recreation, commissary and sanitary
spaces, and the passageways setving them. The choice of
colars, however, must be restricted to those specified for
decks, bulkheads, and overheads. The minimum reflectance
of 70 percent is mondatory for overheads except light traps
(reflectance may be determined in accordance with Method
6121 of Federal Standard No. 141).

b. Interior deck colors may be carried up onto the
bulkhead adjacent to the deck to a height of appeeximately
b inches. Table 3 paints may also be used for deck
barders in spaces where rugs are installed. Interiors of
weather doors may be finish-painted to match the surround-
ing bulkhead. Overhead coloes may be carried down onto
the adjacent bulkhead to a line at the level of the bottom
of the overhead framing.

TABLE 3. INTERIOR-FINISH PAINTS (CHLORINATED
ALKYD BASE).

Color Formulo

-
o
3

Specification

White
Puastel green
Bulkhead-gray
Rosewood
Beachsand
Yellow gray
(Green gray
Pearl gray
Sun glow
0 Clipper blue
l Fastel blue

124/58
125/58
126/58

MIL-E-17970C
MIL-E-1%71C
MIL-E-17972C

— O QD =] ON N b W) B
BRI R R R B pa B e

NOTES:

{a) Paint suitable for overheads, that will provide a
reflectance of 70 percent or more, is white or blends of
one part of color with four parts of white (one quart to
one gallan).

{b) These colors are prepared by tinting white formula
124/58 with tinting colars specified in MIL-C-22325, in
the ratio of 1/2 pint of the tinting color to one gallon of
white. If these colos are to be used for overheads, add
1/4 of the one-alf pint of MIL-C-22325 tinting color to
one gallon of the white paint.

8. Finish paint all other compartments in accordance
with table 4. Space and station names cre segregated into
functional groups as designated in $28-3-¢ of the General
Specifications.
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TABLE 4.~SURFACE $HIPS COMPARTMENT FINISHES

Overhead

Item Compartment Bulkheads
1 Air control and
associated spacen:
a. Air operations Green, 125/58 Green, 125/58
b. Air radio room Green, 125/58 White, 124/58
¢. Carrier control Gray, 126/58 Gray, 126/58
appreach room. (B)
d. Other spaces (a) White, 124/58 White, 124/58
2  Commissary spaces White, 124/58 White, 124/58
Domage control apaces:
a. Cenftral control Green, 125/58 White, 124/58
station
b. Other spaces White, 124/58 White, 124/58
4 Elsctronica spaces:
a. Radar contrel rcom  Gray, 126/58 Gray, 126/58
(b)
b. Sonar contrel room Gray, 126/58 Gray, 126/58
(b}
¢, Other spuces Green, 125/58 Wwhite, 124/58
5  pfachinery onmd asso- White, 124758 White, 124/58
ciated spaces (e)
57 Fire contro! and
gunnery apaces [d):
a. Gun mount enclo-
sure (q) White, 30 White, 30
b. Powder test room  Green, 125/58 White, 124/58
<. Surface battery plot Green, 125/58 White, 124/58
d. U B plot Green, 125/58 White, 124/58
e. Other spaces White, 124/58 White, 124/58
7 Flag spaces:;
a. Flag plonning Gray, 126/58 Gray, 126/58
center {b)
b. Flog plot Gray, 126/58 Gray, 126/58
(b)
c. Flag radio center  Green, 125/58 White, 124/58
d. Secondary flag Green, 125/58 Green, 125/58
plenning
e. Support control Green, 125/58 Creen, 125/58
room
f. Supparting arms Gray, 128/58 Gray, 126/58
coordination center )
8  Medical and dental Green, 125/58 Green, 125/58
spaces
Offices Green, 125/58 White, 124/58
10 Ship control and
aasociated spaces:
a, Captain plot Gray, 126/58 Gray, 126/58
3]
b. Cuaptain tactical Gray, 126/58 Gray, 126/58
message center (b)
c. Chart room Green, 125/58 Green, 125/58
d. CIC({{) Cray, 126/58 Gray, 126/58
(&)
e, Pilot house Green, 125/58 (Green, 125/58
f. Secondary conn Grean, 125/58 Green, 125/58
g. Other spaces Cxreen, 125/58 White, 124/58

Chapter 5190
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TABLE 4.—Ceat'd.
{tem Compariment Bulkheods Overhead
11 Workshops (h):
a. Aviation Green, 125/58 Green, 125/58
photographic
laboratory
b. Welding bay (<) Black, 104  White, 124/58
¢, Othet apaces White, 124/58 White, 124/58
d. Print shop photo-  Green, 125/58 White, 124/58
graphic darkroom
12 Storercoms, issue White, 124/58 White, 124/58
roams and lockera
13 Utility spaces:
a, Light traps (f} Black, 104 Black, 104
b. Other spaces White, 124/58 White, 124/58
14 Sonitaty spaces White, 124/58 White, 124/58

NOTES TO TABLE 4

(0} Hagar deck crea not covered with deck-covering
should be painted with gray deck paint, formula 20, Bulk-
heads of hagar bay areas should be finish painted with
gray deck paint, formula 20 to four feet above the deck.

(b) The area directly behind vertical plotting boords
and status boards plus a margin determined by o plane poss-
ing through the edges of the board at 45° to the bulkhead
should be painted dull black, formula 104, Spaces con-
taining electronic equipment in which scopes, dials,
meters, and gauges are not read frequently (that is, not
normally manned spaces and spaces where electronic equip-
ment is not monitored continuously) bulkheads should be
painted green and overheads white.

(c) Where welding with the electric arc is regularly
cartied on, the walls of the welding bay should be finish
painted dull blak, formula 104.

{d) Decks of powder magazines, ammunition Stow-
age and handling spaces should be finish painted with
white, formula 6.

{e) Gratings and handrails should not be painted.
Decks and bulkheads should be finish painted with red,
formula 23 (or with epoxy-type paints specified in Table 6,
Ttem 16) to 2 feet above lower grating level. .In minecroft
generatar and enginerooms, if practical, one heavy brush
coat of wood preservative, Mil. Spec. MIL-W-18142
should be used over bare wood In leu of painting..

(f) Deck should be finish pointed black, fermula 104.

(g) Deck should be finish painted gray, formula 20,

(h) Deck should be finish pointed red, farmula 23.

(i) In lieu of gray, CIC spoces with Broad Band Blue
Operation Lighting Systems shall be painted as fallows:
Bulkheads—light pastel blue, Fed. Std. 595 Colar No.
25526 (made up by modifying pigmentation of Farmula
124/58 o by adding 1/2 pint pastel blue tinting pigment
Mil. Spec. MIL-C-22325 to | gallon formula 124/58.
Ovetheads—-Mil. Spec. MIL.-E-5556 Insignia Blue, Fed.
Std. Color No. 35044.

9, Surfoces to be coated with antisweat paint are
specified in chapter 9390.
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10. As an altemote to machinery gray, formula 111,
the use of the following paints as described below is ap-
proved for mochine shops and engine rooms aboard ship
when prescribed by the Type Commander,

TABLE 5.=MACHINE SHOP AND ENGINE ROOM PAINTS

Fed.

Std.

595
Color Color No. Uses
Brilliont yellow* 13538 Crane heoks and pulleys
Vivid onmm;e1 12246 Exposed hazards
Clear blye! 15177 Switch box control puanels
High light buff' 13578 High light creas to con-

centrate attention
To maich Bady of machinery
formula
Ne. §11

mMachinery gray®
'Fed. Spec. TT-E-480.
*BUSHIPS Formula No. 111.
9190. 113 TANKS, BILGES, AND YOIDS

1. Tanks, bilges, and voids shall be painted in accerd-
ance with tables 6 and 7,

TABLE 6.~ TANK COATINGS (METAL STRUCTURE)

Item  Spoce Coatings (number Paragrophs
of coats-fermula
No. )
1 Catapult gravity . 1-117;2-11%; {a}(b)
tank 2-132X
2 Chain locker Cluss 2 ar 3 of {(dXd)()
MIL-P-23236
3 Drainage tanks Class 1, 2, or 4 {a)(d){j)
of MIL-P~23236
4 Feed water tanks Bureau approved  (a)(t)
coating
5 Floodable but nor-  Mil. Spec. {c)gi(h)
mally empty voids MIL-C-16173, gr. 1
-] Fresh water tanks Bureau approved  (a)(d)(f)
coating {t)
7 Fuel and ballast ()
8 Fuel ofl tonks None (€)
9 Cargo gasoline end 5-113, Class 1, (a)(1)(1)
JP=-5 tanks on oil- 3, or 4 of MIL-P-
ere. 23236
10 JP-4 tanks on See art. 9190.169 (a}
carriers

Il Gasoline tanks
on carriers

None {a}

12 JP=-5 emergency Class 1, 3, or 4 (d)

tonk s of MIL-P-23238
13 Lubricating oil None {a)
tanke

14 Nonfloodable voids 1-117;1-116;1-30 (c){d){e)

(q){k}
(<)(d)(q)(k)

15 Peak tanks 2-116:2-30
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Item  Space Coatings {number Paragraphs
of coats-formula
No.)
16 Salt water tanks:
a. LSD's and LST's Class 1, 2, or 4 (cHi)(s)
of MIL-P-23236
b. Cther ships 1-117;2-14N (c)(dMe)(l)
(4}
17  Sanitary tonks Class 2 of MIL-P- {a)(d}{j}
23236
18 Small inaccessible Mil. Spec. {c){d)(m)
voids MIL-C-16173, gr. 1 {(u)
19 Structure and 1«117;2-14N or {c)(e)(n)
fittings 116; 2-23 or Mil, (1)
below floor Spec. MIL~-P-
plates in - 23236, class 1 or

machinery spaces 2
(bilges, bilge wells
and sumps ).

20 Silicon bronze
diesel fuel-oil
tanks

5113 (q}

TABLE 7.-TANK COATINGS (WOOD STRUCTURE)

ltem Spoce Coatings (number of  Parographs
coats-formula No.)

1 Chain locker 2-alumioum paint (o).

2 Bilges Unpainted (p)

NQOTES TO TABLES6& AND 7

(d) Remove dfter pickling primer by mechanical blast-
ing.

{b) H4B catapult gravity tank if made accessihle by re-
location and H2-1, H4C, and HS catapult gravity tanks,
Until stocks are available, procure aluminum vinyl paint
formula 132X commercially in accordance with formulation
obtainable from the Bureau.

This system must not be used for tanks containing
MIL-H-19457 phosphate ester or chlorinated hydrocarbon
type hydraulic fluids. In such instances, see article
9190.172. Gravity tanks for H4-1 ond H4B system (unless .
made accessible by relocation) should nat be painted.

{c) Retain after-pickling primer,

{d) No coating required for galvanized surfoces in good
condition.

(e} Apply formula 117 only over bare metal surfaces.

In locations where necessary safety precoutions are
normally not practical, fermula 117 may be omitted except
under vinyl paints.

{f) See article 9130. 164 for application instructions.

(g} Floodable but normally empty voids are those flood-
ed only for damage control purposes or piped for small
amounts of drainage. Tanks nomally void but piped for use
as fresh water tanks should be considered as fresh water
tanks. Norefloodable (dry voids) are cofferdams ond inner
bottom compartments not piped for flooding. Substitute
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"TABLE 7.-TANK COATINGS (WOOD STRUCTURE)

hem  Space Codatings (number of  Paragraphs
coats-formula No. )
1 Chain locker 2-aluminum paint (o).

2 Bilges Unpainted (p)

NOTES TO TABLES6 AND 7

{0) BRemove after pickling primer by mechanical blast-
Ing.

{(b) H4B catapult gtavity tank if made accessible by re-
location and H2-], HfC, and HE catapult gravity tanks.
Unti] stocks are available, procure aluminum vinyl paint
formula 132¥ commercially in accordanee with formulation
obtainable from NAVSEC.

This system must net be used for tanks containing
MIL-H-19457 phosphate ester or chlerinated hydracarbon
type hydrqulic fluids. In such instances, see article
9190.171. Gravity tanks for H4-1 and H4B system (unless
made accessible by relacation) should not be painted.

(c) Retain ofter-pickling primer.

(d) No coating required for galvanized surfaces in good
condition.

(e} Apply formule 117 only over bare metal surfoces,

In locations where necessary safety precautions are
nosmally not practical, farmula 117 may be omitted except
under vinyl paints,

(f) Floodable but normally empty voids ore those flood-
ed only for damage control purposes or piped for small
anounts of drainage. Tanks nomally void but piped for use
as fresh water tanks should be considered as fresh water
tanks. Non-floodable {dry woids) are cofferdams and inner
bottom compartments not piped for flooding. Substitute
formula 116 for formula 117 where necessary safety pre-
cauticns are normally not practical.

{g) Use rust preventive compound for complete repres-
ervation; this requires only removal of loose rust and
scale and deteriorated paint. For touchup, use coatings
previously applied,

(H) When abrasive blasting is accomplished apply one
coat of NAVSEC approved inorganic zinc silicote. (See
note (r) to Table 1). If light color is desired for inspecticn
purposes, inarganic zinc silicate may be overcoated with
Formula 30. :

(i} Sufoces must be blasted to bare steel.

(i} See chapter 9380 for static dehumidification of voids.

{k) Tanks used exclusively for salt water.

(1) Small inaceessible voids include those in which
application of paint by brush or spray is impractical. Coat
by filling ond emptying.

{m) Includes bottoms and edges of floor plates.

{n} Prepare aluminum paint by mixing 2 pounds alumi-
num paste with one gallon vamish.

{o) Apply heavy coat of wood preservative, Mil. Spec.
MIL-W-18142B.

{p) All cil residues must be removed and the tank sur-
foces must be as clean end dry as possible. Removal of
oil residues shall be accomplished in accordance with
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BUSHIPS INSTRUCTION 9000, 15.  After ail oil is removed
and after the final sea water rinse {step 11 of 9000, 15), the
tenk shall be theroughly rinsed with 1500 fresh water and
dried, Tanks should be roughened by sanding to provide a
toothed surface to improve adhesion. Sandblasting is not
necessary,

{q) Surfoces should be clean and dry and free of all
rust, paint, oil, grease, and other fareign matter. Sanding,
wire brushing ar other mechanical means should be used
to obtain as clean a surface as practicol, Abrasive
hlasting s recommended but should be used only when
economically justified; i.e., when extensive removal of mo-
chinery is accomplished for other than painting purposes.

{r) Approved tank coatings which form hard films, as
described in article 9190, 168, are preferred, However,
flotation type, MIL-R-21006{SHIPS), or spray-on-type,
MIL-C-23050(SHIPS), ballast tank preservatives are approved
as ahternates. - MIL-R-21006 should be applied in-occord-
ance with article 9190, 173, and MIL-C-23050 in accordance
with manufacturer’s specificaticns,

Where MIL-R-21006 or MIL-C-23050 coatings are used,
after pickling primer may be retained.

{s) Approved coatings are listed in article 9199, 168,

{t} Preservative treatment shall not be required within
welded, watertight and airtight small inaccessible voids
whose boundaries are not exposed to the sea or to standing
watet,

2. Locked:in fresh water ballast, —In lieu of the
approved coatings in art 9190, 173, locked-in fresh water
ballast may be meserved with the following carosion
inhibitors';

d. Sodium chromate~2 lbs. per 100 qullons of fresh
water (Stock Numbers - FSN No. 661 0-240-2119 far | Ib.
container and 6810-264-6714 for 100 Ib. container,

Sodium chromate should be dissolved in water (heat
may be used-to effect solution) and then added during tank
filling.

b. Sodium silicate~''N - Brand* sodium silicate manu-
factured by Philadelphia Quartz Co., 1123 Public Ledger
Bldg., Philadelphia 6, Fo. or equal - .25 gal. per
1000 qul. of fresh water to give o concentration of
100 parts per million.

¢. Sodium chromate should not be used where possi-
hility of contaminating potable water exists,

d. Since cafrosian inhibitars are effective anly below
the level of the water, Thin Film Rust Preventive,
MIL-C-16173, Grade 1 should be applied to all areas
above anticipated water line and about two feet below,
if tank is not completely filled.

Part 4. Swbmarines

9190. 121. EXTERIOR
Coat exteriors in accordance with the following table

except as otherwise specified herein. The following vinyl €=

paints and associated solvent thinners are intended for ex-

terior use only and should not be used within the pressure
hull. -
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TABLE 8.—-EXTERIOR PAINT SYSTEMS

Item Space Coatings (number of

coats-formula No.)

Paragraphs

1 Keel to waterline &t~ 1-117; 4119; 2121 (a)(d) (e}
maximum beam.

2 Waterline 2t maximum  E117; 4119, 318 (a) (d) (e).
beam to waterline
in maximum condi-
tion diving trim,

3 Exterior topsides L117; #118; 3122, (a) tb) (¢)¢p)

or {n.

1-117; 4-120; 3122  (eMD)

4 Diving planes Same as Item 2.

5 Rudders and Struts ~ Same as item L

(extemal surfaces).

Wood siat decking

Air Induction
Piping

2104 or 1223

~J <

(9)(e) (@
{i}

NCTES TO TABLE 8

(@) Total minimum film thickness should be 10.5 mils.
Apply primer to ¢ minimum dry film thickness of § mils.
Apply antifouling paint and viny! topcoats to a minimum dry
film thickness of 4 mils. Use formula 120 or darkened for-
mula 119 (prepared by addition of small quantities of black
vinyl, formula 122-3) beneath formula 122 and 129 on steel
surfaces subject to camouflage. Coat free flooding surfaces
and other areas subject to fouling and not visible outboard -
or above with formula 121 in lieu of formula 129. See article
9190. 166 for vinyl paint application instructions. Use vinyl
paints for touchup to the maximum possible extent where
vinyl paints have previously been applied. - Anticorrosive
is not required for plastic surfaces.

(b) Formula 120 only should be used on oluminum sut-
faces. Formula 119 or 120 may be used on steel surfaces.
(c) All pressure hull shell plating and frames, outer
shell plating, and other metd structure (including snorkel,

periscape, and mast supports} above upper boottopping
limit and in contact with water during submerged condition
{except interiors of tanks otherwise specified). Surfaces
not subject to camouflage should be dull black, formula
122-3.. Surfoces subject to camouflage shall receive top-
coats of the appropriate color, ‘Only two coats of formula
122 are required for plastic surfaces.

(d) Because of the ketone solvent in these formula-
tions spray application of vinyl paints in confined areas
such as in ARD may not be practicable. In such instances,
use formula 14N in lieu of 119, formula 105 in lieu of 121
and formula 146 or 146/50 in lieu of formula 129,

(e) Minor touchup by brush application of vinyl paints
in relatively open spaces such as alongside o tender will
not result in high concentrations of vapor. Natural venti-
lation will usually be adequate provided standord precau-
tions pertaining to inflanmable material such os no smok-
ing, buming, welding in immediate areas, elimination of
chipping ond other-spark producing operations, and so on,
are followed.
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(£} It is the responsihility of the Fleet and Force
Commanders to select measures contained in NAVSHIPS
250-374 of January 1953, " &hip Concealment Camouflage
Instructions’” for application to ships of their respective
commands and for new ships scheduled to join their com-
mands, .

(g) Complete painting system should be applied beneath
slip-resistant rubber deck covering.

(h} As an altemative to the vinyl system, DEVRAN
219 system may be used when weather conditions permit
{minimum temperature 50° F.), as follows over bare steel;

2 coats of DEVEAN 201 primer and two coats of DEVRAN
219 to a minlmum dry-film thickness of 10 mils on exterior
superstructure, and two coats of DEVRAN 201 and one coat
DEVRAN 219 (appropriate color) on areas underneath super-
structure to a minimum dry-film thickness of 8 mils.

(i} When galvanized coating on the inside of air induc-
tion piping is found in unsatisfactory condition, exposed
metal shouldbe coated with Class 3 of MIL-P-23236 accord-
ing 1o manufacturer’s instructions.

9190.122 INTERIOR COMPARTMENTS

1. Complete pointing. Where necessary to clean to
bare metal, repaint surfaces in accordance with one of the
following procedures:

a. One coat of primer, Formula 116 or 84, and two *

coats of fire retardant paint should be applied to bulkheads
and overtheads {where painting is required).

b. One coat of primer, Formula 116, and two finish
coats should be applied to decks {where painting is re-
quired).

c. Surfaces lined with cork shall receive the finish
paint only. Number of coats should be the minimum
necessary for satisfactory hiding.

d. Surfaces lined with elastomeric foamed plostic
tnsulation {MIL-P-15280) should be coated either with
Devoe and Raynolds’ *'Devilex’!, Ocean Chemical's
""Ocean Emulsion Fire Retardant Coating No. 634%, or
Amercoat Corp., ‘' Amercoat 1768/,

2. Comportment finish, Compartments should be fin-
ish-painted in accordance with the following:

t. Paints listed in table 3 (article 9190.112) should
be used for overheads and bulkheads except as other-
wise specified.

b. Type Commanders moy specify uniform painting
schemes for ships under their command or may permit
each ship to adopt its own scheme.

c. Red deck, formula 23, or green deck, formula 19
{alkyd-resin phenolic vamish paint) for all decks ex-
cept in way of deck coverings, "Decks for which cover-
ings are specified do not require finish painting except
where the deck covering consists of false decking,
gratings, tugs, or portable material. Enginercom deck
mats may be painted with three coats of green shellac,
formula 25, on both bottorm and top sides.

d. Finish paints to match the surrounding structure
for built-in steel furniture.
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b. Exhaust ventilation to the weather, at o rate of
at least ten changes per hour, shall be maintained during
all painting and for at least 24 hours thereafter, from any
compartment in which mainting is done. Carbon filters
should be changed pricr to demorture for sea.

¢. Where palnt is applied to surfaces which later
will be heated; i.e., thermal piping, lagging, systems shall
be activated (heated), at deckside, where practical befare
submergence, while exhausting to the weather.

d. After appreclable painting has been accomplished
and the mincr omount remaining must be completed within
five days befare departure for seq, it shall be done with
the specified solvent-based paint, not exceeding one quart
of paint per day and exhausting to the weather. Where this
is not practical and painting is considered necessary, the
following proprietary water-based paints may be used in
lieu of chlorinated alkyd paints {Formula 124/58) pending
development of a specification:

Amercoat Corparation
Devoe and Raynolds Company
Ocean Chemicals, Incotporated  **OCEAN 634*/

e. No painting shall be done at sea except after the

last dive on return from patrol.

""AMERCOAT 1768

9190.123. TANMNKS
Paint tanks in accordance with table 10:

TABLE 10. -SUBMARINE TANK COATINGS

Paint system  Minimum
number coats  film thick-
formula Ne. ness

item Spoce Parographs

* "DEVFLEX MD 2707"

Paint system Minimum

1 Bow buoy-
ancy and
main bal-
last tanks

5113 plus
212110 2
feet above
flood valve
opening.

Fuel oil 5113
ballast and
expansion

tanks; neg-

dive tank

and safety

{ank.

Water round 5113

tarpedo and
round
mines ;trim
and asxik
iary tanks,
Normal fuel
oil, clean
fuel oil,
collecting
fuel oil, and
variable
fuel oil
fanks.
Lubricating None
oil sump
and lubri-
stowage

None
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6 mils plus  (a) (c) (d) (D).
4 mils.

& mils

(a){cH(daH(M.

() @).

(b}

{a)

ltem Space number coats  film thick- Paragraphs
Formula No. ness
cating oil
tanks,
6  Poppet 1-117;2-116 5 mils () (e) ().
valve drain or 14N;2-23
tank
113 6 mils (3) () (d).
7, Sanitary tank o
Class 2of 10 mils {a) (a)
Mil-P-23236
Bureau
approved
caating
Potable Bureau {a) {1)
tanks approved
coaating
or
5113{white) 6 mils (a) (c) {d).
9 Surge tanks 2-Dampney Ca. (4]
Apexior No.1
10 Reserve Bureau (a) (i)
feed tank  Approved
Coating
11 Drain col- Bureau (a) (1)
lecting Approved
tank Coating
12 Bilges, 1-117,2-116, 5mils (b} {e) (h)
drainage  or 2-14N;
trenches, 2-23
and missile
ibe eject
chambet
interiors

NOTES TO TABLE 10

{a) Remove after pickling primer.

(b) After pickling primer may be retained; this coat,
touched up as necessary, constitutes first coat of primer
where one or more coats are specified.

{(c) Surface preparation must be occomplished by abra-
sive blasting. For application instruction, see article
9190.163.

(d) Last coat should be white where proctical. Re-
painting of relatively inaccessible areas on non-pressure
structure such as shell behind air flasks may be deferred
until a more appropriate time pravided coating is in good
condition, Surfoce in way of lead ballast and holding straps
should be cocted with 1-117 and 4-119 vinyl system in liey
of saran.

(e} Apply formula 117 to bare metal supfoces prior to
application of primer. Pretreatment is not required over in-
tact primer which is retained or where necessary sofety
precautions cainot be followed.

{f) Approved tank coating systems,as described in
article 9190. 169, may be used in lieu of the paints specified
in the table. Surfoces must be hlasted to bore steel.

(@) Clean to bare steel by suitable means.

(h) Mil. Spec. MIL-P-23236, Class | or 2 coatings
may be used in lieu of paints specified. Surfaces should

21
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be free of all rust, paint, ofl, grease, and other foreign
matter,. Sanding, wire-brushing, or other mechanical
means should be used to obmin as clegn a surface as
macticoble, Do not blast in machinery spaces.

(i) Additional approved coatings are listed in article
9190. 173.

Part 5. Machinery and Piping

7190.131. COATINGS REQUIRED

Equipment will usually be furnished peinted and pre-
served as required by the individual purchase specifice-
tions. 1f equipment is receivied in an unpainted condition or
if paint is damaged before or during installation and for
finishing after installation, painting and preservation
should be accomplished as specified in table 11

TABLE 11.-COATINGS FOR MACHINERY AND PIPING

Surfoce Paint system {number

coats-formula No.)

Paragraph

Femous machitery su-  1-117; F116- 111 {i).

faces (unheated exter
nal),

Fermus sheet metal sur-  1-117; Lfinish coats  (a} (i).
faces (unheated exter
nal and intemal).

Ferrous sheet metal sur- 1 Mil. Spec. (b) (d}

faces (heated, exter- MIL-P-14276
nal and intemal),

Ferrous machinery sw- 2 Mil. Spec. (<) (d)

foces {heated, exter- MIL-P-14276.
nal),

Condenser shellsother  Com oil and Japan
than refrigerating {in- drier mixture; or
temal) . Apexior #] (two

coats).

Machinery gage boards F117; 2111 {ik
(including gages and
clocks),

Piping, fitting, ad valves 1-117. and 2-finish coats (a) (i} (.

or
L1017, 2106 0r MN; () (i)
. AR

Fermus saltwater piping  Unpainted
surfaces),

Machinery and piping 1 finish. coat over the- (&)
thermally insulated. mal insulation,

Gasoline piping and F117; 116 142 (R ML
valves

Oxygen.piping F117; L116; 239 {h)(ik

NOTES TO TABLE 11

{a) To metch surrounding compartment except as other-
wise specitied. :JP-5 piping should be finish painted purple
in interfor spaces. ‘Purple paint should be prepared by .
mixing 1 part red striping (formula 40) with 2 parts blue
striping (formula 43) and 1 part white {formula 30).

Chapter 9190

(b) Such as boiler casings except for those falwicated
of corrosion resistant steel.

(c) Such as turhine casings, and boiler drums, pipes,
valves, and fittings, whether to be insulated or not.

{d)} Operating temperature over 300° F.

{e) For galvanized and ungalvanized steel or aluminum
piping below level of floor plates,

(f) See NAVSHIPS 250-648-6.

{q) Piping and extersior valves should be painted the
same color as surrounding structwre. Identify exterior
valves by painting a'90° section of the handwheel or a
four inch band on cperating levers yellow. No other ex
terior valves should be so painted, Intetior valves except
for moving parts should be yellow and no other valves en
the ship should be so painted. Use two priming and two
finish coats on exterior surfaces.

(h) Including valves, except moving parts and other
opesating cocessories. Use two priming and two finish
coats on exterior surfaces.

(i) Apply formula 117 to bare metal surfaces only. Pre-
treatment is not required over intact primer which is re-
tained, or in confined spaces where necessary sofety pre-
coutions cannot be followed. In such instances, substi-
tute primer for formula 117 where none is specified.

(i) Apply 2 coats heatresisting paint, Federal Speci-
fication MIL-P-14276 where operating temperature i3 over
300° F. ad thermal insulation is not provided,

$190.132. ITEMS NOT TO BE PAINTED

The following items must not be painted:

1. Activating mechanisms of electrical safety devices
and control switchboards on machinery elevators.

2. Bell pulls, sheaves, annunciator chains, and other
mechanical communication devices,

3. Corrosion resisting piping and components of
reactar plant systems.

4. Composition metal water ends of pumps.

5. Condenser heads and cutside surfeces of con-
densers when of composition metal,

6. Dry sprinkling piping within magazines of the type
having holes drilied in the pipe top.

7. Exposed composition meta! part of any machinery.

B. Glands, stems, jokes, toggle gear, and qll
machined external part of the valves.

9. Heat exchange surfoces of heating o coaling
equipment.

10. Identification plates,

11. Joint faces of gaskets and packing surfaces.

12. Lubricating gear, such as oil holes, oil or
grease cups, lubricators, and surfaces in cotitact with
lubrieqting oil.

13. Lubricating oil teservoirs.

14. Machined metol sirfaces of reciprocating engines
or pumps and all "oi] wetted” surfaces of internal com-
bustion engines.

15.Metal lagging.

16. Rods, gears, universal joints and couplings
of valve operating gear.

17. Rudder resilient elements of isolation mounts.

18. Sliding feet of turbines and boilers.

19. Sgxings.
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20. Surainers.

21, Threaded parts.

22. Turbine casing joints, nuts and bolts.

23. Working surfaces.

Paint shall not be applied on corrosion resisting piping and
components in reactor compartments, on corfosion resisting
piping and components in reactor plant systems oumtside
reactar compartment or on nuclear support facility system,
carosion resisting piping and components on Tenders.
Cerrosion resisting materials include corrosion resisting
steels, nickel-copper alloy, copper-nickel alloy, nickel-
chromium-iron alloy. Brass, bronze, qun metal, and copper
where used in submarine systems are to be included. These
restrictions do not apply to painting of lagging and tnsula-
tion on piping and components.

Existing paint on corrosion resisting piping and com-
ponents should be removed as required to perform maintenance
or inspection. Paint should be removed only by the use
of wire brushes, steel wool, or acetone. Wire brushes shall
be in accordance with Mil. Spec. MIL~B-19888 or Federal
Handbook H-B-178 and steel wool should be in accordance
with Fed. Spec. FF-W-555 except that the wire should be
stainless. Acetone should be unused or redistilled in
occordance with Fed. Spec. O-A-51.

Part 6. Electric and Electronic Equipment

9190. 141. GENERAL

1. Equipment will usually be furnished painted and
preserved as required by the individual purchase specifice
tions. 1f equipment is received in an unpainted condition
or if paint is damaged before or during installation and for
finishing after installation, painting and preservation
should be accomplished as follows except as otherwise
specified:

a. One coat pretreatment, formula 117 (to bare metal
surfaces only). Qmit formula 117 on ungalvanized sur-
faces in confined spaces where necessary safety pre-
cautions are not practical.

b. One coat primer, formula 116 (use formula 84
over aluminum).

c. Two coats gray enamel, formula 111, class 2.

2. Before installation of front-serviced electric,
interior communication, fire control, or electronics
equipment, the bulkhead and deck area should be painted
with two coats of primer, formula 116 (formula 84 over
aluminum), .

9190. 142, MOTORS AND GENERATORS

1. Exterior. Except for shafts and identification plates,
paint exterior parts in accordance with 9190, 141.1.

2. Interior. Do not paint electrical insulation of all
types, surfaces in contact with lubricating eil or grease,
commutators, collector rings, brushes, bearings, and
bearing surfaces. Also, do not paint peripheries of
armatures and rotors and any other totating part of a
machine from which centrifugal force may cause the point
to be thrown on the windings when the machine is
operated at rated load and rated ombient temperature;
insulation varnish conforming to Military Specification
MIL-V-1137, instead of paint, may be applied to such
parts. Paint corrosion resisting parts other than the
above in accordance with 9190, 141.1.
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3. Apply one coat of pretreatment, formula 117, or
primer formula 116 followed by one coat of white enamel.
Federal Specification TT-E-489 to the inside of both ends
of the enclosure ¢f water-air-cocled motors and generators.

4. To reduce wear of carbon brushes, paints which con-
tain silicone resins should not be used on, or in close
moximity to, motors and generators.

9190, 143. SWITCHBOARDS AND PANELS

Switchboards and panels of dead front type for contral,
power, and lighting applications and for electric propulsion
should be given an additional finish coat only if cleaning
and touchup will not accomplish the desired result.

9190. 144, ELECTRIC CABLE

1. Puaint cable at required by applicable cable
specifications. During installation, after being pulled in,
but before being strapped in place, and before stuffing-
tube gland nuts are tightened, steel or aluminum armored
cables (other than terminal ends on backs of switchboards
and panels or inside fittings and terminal boxes) should be
given u thorough inspection to determine whether the fac-
tory-applied paint has been damaged. Paint such domaged
areas with one coat of primer, formula 84 or 116. Prime
supporting structure for cable before installation of cable
unless qgalvanized or zinc plated after fabrication. After
being secured in position, cables and supporting structure
should be painted with a finish coat to match the surround-
ing compartment, or with the same kind of paint used for
the exterior surface on which cables are located.

2. Cables for repeated flexible service need not be
painted for protection from weathering or the diréct rays of
the sun. 'If considered desirable, however, they may be
painted to harmonize with thelr surroundings,

3. Electric propulsion cables in d.c. instatlations
may be painted. Electric propulsion cables for a. c.
installations have branze armor and should not be painted.
This is because these cables are mounted in insulating
blocks so that the armor on each cable is insulated from
the armor on the other cables to prevent circulating currents
in the armor. It is difficult to paint the cables without
getting paint on the insulating supports which might
decrease the insulation resistance between the cables.

9190, 145. METAL ENCLOSURES

Enclosures for motor controllers, electric panels,
wiring boxes, fittings and fixtures, including those com-
plying with Burequ standard plans, and enclosures for
electric equipment in general {except electronic, interior
communication and fire contral equipment) for which paint-
ing is not otherwise specified in purchase specifications,
shall be coated in accerdance with table 12 as follows:
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TABLE 12. COATINGS FOR METAL ENCLOSURES.

Coatlngl Golvanized® Stesl Ungoivanized' Steal _Aluminum®_ .. . Miscellaneous® Metals_
Pretreatment One coat F, 117 d. One coat F. 117 ar @ OneatF. 117 or a. One coat F. 117
- b. Phoaphate coating b. Phosphate coating
TT-C-490, Typel TT-C-490, Type 1
¢, MILrC-5541
Primer a. Cne coat F. B4 or a. One coat F. 84 or a One coat F. 84 or .

b, One coat TT-P-684or b. One coat TT-P-864a or b, One coat

c. One coat MIL-P-8585 c. Cne coat MIL-P-B5B5A

TT-P-888a or
c. One coat
MIL-P-8585A

Finiah Coats™* a. Two coate of F. 111, Class 2 (Type I only over F, 84) or
b. Two coata finish paint to match swrounding structure

NOTES TO TABLE 12
}*Damaged paint films shall be touched up a8 required.

3prass, corrosion-resisting steel and other nonferrous metals, excepi aluminum should not be ceated, sxcept whars

pdinting is desired for appeaance or camouflage.

"Where equipment is received with pretreatment and primer only, apply finish coats as appropriate.
*Finish paint to match swrounding structure may be applisd over formula 111 to aveid masking snclosures when

painting surrounding structure,

9190. 146. INTERIOR COMMUNICATION AND FIRE
CONTROL EQUIPMENT

Interior Communication (IC) and Fire Control {FC)
switchboards, amplifiers, panels, and equipment com-
ponents usually will be supplied finished by the manufac-
turer In accardance with Mil, Spec, MIL-T-983 and will not
require additional painting. Painting as required should be
in accordance with table 12.

9190. 147. LIGHTING SYSTEMS

Do not paint light reflecting and light transmitting
surfaces of lighting fixtures and gaskets, rubber packing,
or watertight wark.

9190. 148. ELECTRONIC EQUIPMENT

1. During installation, every precaution should be
token to preserve the original finjsh. - Touchup damaged
areas as tequired.

2. Antennas, surface ships, comosion-resisting
steel, or copper-nickel alloy antenna whips should have
wax, Fed, Spec. J1J-W-141, applied to all exposed metal
surfaces before inatallation.

3. Aluminum alloy transmitting and receiving antenna
whips and ferrous antenna whips shoufd be given one coat
of pretreatment, formula 117 and one coat of primer,
formula 84 followed by one coat of haze gray paint, formula
5H, or formula 122 of the appropriate shade over vinyl
primer, before installation, unless special finishes have
been applied in accordance with purchase specifications.

4. Care must be taken to avoid painting electrical
contact points, ceramic insulators, tubber insulation
mounts, {shock or noise mounts) and insulation materials
of all kinds by masking all such parts before painting.

5 Submatine antennas, except insulators, should be
finished painted as required for camouflage.
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6. Coat radomes and other similar housings for
exposed redlators in accordance with the applicable
instruction book provided with the item. No other coating
should be applied.

7. Acoustical surfaces of sonar, hull components {ex-
terlor to the hull of the ship) not supplied finished by the
manufacturer should be painted in accordance with the
following:

Method Ne.
a. Rubber surfaces (below the waterline of ships):

Domes {exterior surface) .........coovinnit 1
Domes (Interior surface)........ocvevvevanonn 2
Transducers, hydrophones, and baffles (housed
within dome structure} . ....oovvvvveniins 2
Transducers, hydrophones (hull or shaft mounted
{undomed}) «overieiriirieniitiiiiiennnn . 1
b. Rubber surfaces (topside of submarines):
Domes and paels (exterior surface) ...... ceaee 3
Domes and panels (interior surface) ............. 2
Transducers, hydrophones, and bafiles {(housed
within dome structure) ..........cooveeiat 2
Transducers and hydrophones (hull or-shaft
mountedndomed) -...ioaenn 3
¢c. Steel surfaces (below the watetline of ships):
Domes and panels {exterior surfoce) ........... 4
Domes and panels {interior surface}.vovunnnn.. 5
Sonar hoists and sec chests ........ovveennn.. 5
Transducers, hydrophones, and baffles (housed
within dome structure) . .....ovvveevaiaat 5
Transducers and hydrophones (hull or shaft
mounted-undomed, exterior only)........... 4
d. Steel surfoces (topside of submarines):
Domes (exterior surface) ..... Vieeees Caverrane 6
Domes {interior surface) . .. .covviiiiinaane 5
Transducers and baffles (housed within dome
structure) . ..... N e eereeieaeaeeeea, 5
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Transducers (hull or shaft-mounted, undomed,

eXtEFOr A0lY) +iviiiiiaiiiiiriaraiaaiaaa, 4

e. Zinc protectors for cathodlc protection . . . . Unpainted
8. Painting methods should comply with the following:

d. Methed No. 1: Clean the outside of the rubber
dome with grease cleaning compound, Military Specification
MIL.~ C- 20207 (GF-6850-245-8024), diluted with two to ten
parts of fresh water, ‘Wear clean oil resistant rubber gloves
to avoid finger printing the dome. ‘Rinse with fresh water
and dry, using dir blast. Apply two coats of Formula 133,

MIL-P-22298, and two coats of Formula 134, MIL-P-22299,
Where improved adhesion is required, rubber cement should =
be used prior to applying Formula 133,  After installation,
touchup the scratches and apply one additicnal coat of
antifouling paint. Paint the outside steel ports of the dome
with hull paint, or in accordmmce with Method No. 4 below.

b. Methed No. 2: Clean the inside of the rubber
domes in accordance with Method No. 1 above and apply o

coat of Formula 133 aid one coat of Formula 134, - Paint
the Inside steel parts in accordance with Methed No. §
below.

C. Method Ne. 3: Rubber domes, panels, and
baifles installed above the waterline of submarines do not
require antifouling paint. However, rubber surfaces
expased to sunlight should be protected by the application
of three thin coate of Military Specification MIL-C-1]1520,
Stock No. 8030-201-1103. Color shading for camouflage
purposes may be accomplished by application of mist coat
of vinyl-alkyd paint of appropriate colot, as identified In
Ship Concealment Camouflage Instructions, NAVS HIPS
250-374. :

d. Method Ne. 4

(1) Remove any grease and ol using emulslfying-
type cleaner followed by hot-water rinse. Pressure wet
blast, using aslury of abrasive and water. ({Dry blasting
results In embedding particles of abrasive into the *CRES®).

(2} Wet blost at 4060’ pounds air pressure with
an abrasive slury containing 110-120 mesh silico’sand and
water. “A’suitable ratio of sand to water 18 one gallon dry
sad to three gatlons of water. (The resulting finish should
have a roughnées of 75-125 microlnches as identified by the
American Standard “/Surface Roughness, Waviness and Lay,
ASA B46. 1-1955 UDC 621. 016 or by 'MIL-STD-10A"" of
13 October 1955 (slightly rougher surface 1s acceptable). A
finish of 75 to 125 microinches is commonly known as a
satn finish. An Instrument that can measure the roughness
of the sandblasted surface is the Brush Electronics Com-
pany *'Surfindicator’ Model BL. 110. A close inspection of
the blasted surface must be made to tnsure that holtdays are
detected and reblasted. The final finish should be uniform
white metal,

(3) After blaating, the surface shall not be
touched and forelgn matter shall not be allowed to come In
contact with the surfoce, All exterior surfaces should be
covered {clem poper is suitable) when dome is transferred
to another location. Do not use masking tape directly on
blasted surfoce. All painting shall be accomplished under
shop conditions in a clean atmosphere and a temperature of
at least 60°F. When dome is ready, paint immediately.

(4) Apply ane coat (in two crossed-sproy pas. ‘es)
of Formula 117 to obtain a dry-film thickness of approxi-
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mately 0.7 mils. The surface shall be dried under mild
heat, such os lamps, at a surfoce temperature of 100°F. to
110°F. Spray apply Formula 120 to a dry-film thickness of
1.5 mils and permit one-hour drying at 100°F, to 110°F.
Spray apply formula 119 at 1. 5 mils dry-film thickness and
repeat drying. Spray apply a second coat of Fammula 12)
and Formula 119 at a dry-film thickness of 1. % mils each
and repeat drying procedure. Then spray apply two coats of
Formula 121 to a dry-film thickness of 2 mils each and
allow drying at 100 F to 110* F. between coats. Allow
tinal coat to dry for a minimum of four hours before
handling, The complete system should have a minimum dry-
film thickness of 10.7 mila. ’

{5) Where painting of the mounting, fairing strips,
and hull area within five feet of the mounting {s required,
the foregoing vinyl system should be applied. ‘If painted
dome is more than three months old prior to installatlon,
apply 1 coat of Formula 12].

(6) The foregoing method 1s applicable for CRES
domes. For non-CRES domes, dry or wet blast may be
used. Although the heat drying procedure is not required,
cate should be taken to ensure release of solvent between
application of coats,

€. Method No. 51 Same as Method No. 4 except
apply cnly one coat of vinyl antifouling, formula 121 In
lieu of two coats. ‘

f. Method No. 6 Same a5 Method No. 4 except apply
two coats of formula 122 of appropriate shade In leu of
antifouling paint.

9. Plgstic domes end panels should be treated the
same as for steel domes (Method Numbers 4 and 5) except
that antl corrosive 18 not required.

Part 7. Identificotion and Awards

9190. 151 SHIP'S NAMES AND DRAFT MARKS
1. Ship’s names shoud be painted In with black, -
formula 24 as prescribed by the Force Commanders,
1t is recommended that insofar as practical, the name
should be painted in 12-inch letters directly on the stem at
the center line in ¢ suitable location below the maln deck,
Bureau of Ships Plan Number $2804-860347 may be used
as o quide for style of letters. On vessels with sherp
stemns or interferences in stem area, the name should
appear on each quarter.
2, Draft marks should be black, formula 24, above
upper limit of the boottopping and white, formula 6, below.
3. The following should be used s a guide for portable
nameboards for display while In part, unless otherwise spec-
lfied by Farce Commanders:
a. Nameboords—mohogany, varnished, approximately
S-inches wide by 1-1/44nches thick,
b, Letters—trass, 6 inches by 3/16-nch thick (Federal
Stock Nos. 'H2040-271-8149 through H2040-271 5200) in
accordance with Bureau of Ships Drawing No. 220598,
Letters should be secured to board with brass wood-sctews.
¢. Nomeboards should be attached port and star-
board in a sultable locatian on the side of the bridge or at
the rail. :
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9190.152. DISTINGWHSHING NUMERALS AND LETTERS

Paint distinquishing numerals and letters as required
by the plans listed below except as modified in article
9190. 153 for aircraft carrlers.

Title BuShip Plan
Mo.

Distinguishing figures for battleships and cruisers  5-2804-921791

Di stinguishing figures-destroyers, destroyer $7804-860345
escorts, and fype conversions.
Figures for distingui shing marks, submarines 52804-860 346
Distinguishing figures for mine craft $2804-921769
Distinguishing figures for landing craft 52804921783
Distinguishing figures and special insignia for $2804-860342
AVP's and ASR's
Distinguishing figures and special insignia for $2804-860343
light mine layers (D).
Distinguishing figures and pecial insignia for $-2804-921582
AYD's, DMY's and APD's,
Distinguishing figures for miscellaneous ships 52804921819

TABLE 13. —Cont'd.

Insignia Size Location

9190.153. CARRIER DECK MARKINGS

1. Flight deck markings on aircraft carriers should be
in accordance with the latest applicable Naval Alr Engi-
neering Facility plans listed below:

Carriers NAEF Plon No.
CVA 16, 31, 38 607004
CVA 4142 807005
CVA 59, 60, 61, 62 607028
CVA3%Cl 607041
CVS 11, 14, 19 607044
CvVA 9,15, 20

CVsS 10, 12, 18, 33 607296
CVA 4 607895
CVA 43 607914
Cvs 10Cl; C\KS 13C1 608368

2. The area within a boundary of 24 inches adjacent
to each high thrust tiedown shall be painted with red
striping paint, formula 40 and planly stenciled #FOR HIGH
THRUST ENGINE TURN-UP.*

9190.154. LETTER AWARDS

1. Letters should be painted on as prescribed by Fleet
Commanders who will also designate the locations and
sizes. [f desired, the locotions and sizes tabulated in
table 13 may be used as a guide.

TABLE 13. — TABULATION OF LETTER AWARDS.

insignia  Size Location

(a) Winner of intra- White “E'" 20" x 16" Bridge bulwark (fwd., -

type battte effi - P&3).
ciency competi-
tion.
(b) Engineering  Red “E" Seepara 3, See para 3.
(c) Gunnery;
16", 8", 6"  White “E’ 15"x 12" Center, each side of
fumets. turrel.
5" qn White “E” 10" x 8"  Center, each side of
mownts mount.
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3" ad 40mm  White “E” 10" x8""  Center of splinter

mounfs. shield, outboard,
{on each side of cen
ter line mounts).

Main battery  White “E” 15" x 17" in appropriate position
and 5" di- on each side of di-
rectors, rector shield.

3" and 40-mm  White “'E” 10" x "'  Cemter of splinter shield,
directors. outboard, (on each

side of centerline
director).

{d) Guided Mis-  White “E" 15" x 12" In appfopriate position

siles on each side of
director tower

(€) Operations Green “E” 15" x 12" Bridge bulwark (aft,

P&S).
() Communications Green “'C" 15" x 12" Signal bridge bulwark
P&Y)

(g Assault Assault 15" x 15" On hull or superstructure
boat in- in immediate vicinity
signia. of forward Welin davit,

(h) Minesweeping - White “M" 15" x 18" Each side of ship

slightly forwand of
bridge.

(i) ASW White “'A" 15" x 12" In appropriate position
on or adjacent to main
ASW armament (P &

9.

If no splinter shield installed, "E*" will be painted on the

mount.

2. Letters should be block-type shaded on the right
sides and lower edges with black, formula 38, as shown on
BUSHIPS plan 52804-921819. The assault boat insignia
should be displayed so that the arrowhead always points
forward, asillustrated in figure 9190-9.

3. In engineering, it is recommended that the award
letter be painted on each side of the forward stack and
located with the top edge of the letter ane-half the stack
diameter below the top of the stack and the center of the
letter on the center line and with the same roke as the
stack- The letters’ height should be ane-half the stack
diameter,

4. For battle efficlency it is recommended that the
#E4! be located on bridge wing bulwark, port and star-
board if practical; otherwise, in general vicinity of
painted campaign ribbons.

5. For the second and each consecutive award of the
Navy E, ane service stripe shall be painted under the
#E. " The distance between the shading on the bottom of
the “E” and the upper camer of the stripe and between
stripes should equal to half the stripe width, When facing
the "'E", the stripe should slant downward from the upper
right to the lower left, regardiess of the side on which dis-
played,
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TABLE 14.-Cont'd.
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FIG. 9190-9
ASSAULT BOAT INSIGNIA

6. In lieu of the letter plus four service stripes for
winning the award five consecutive times, a gold insignia
may be displayed. ‘A gold service stripe, under the qold
insignia, should be displayed for the sixth and each
subsequent award.

9190, 155 REPLICAS OF CAMPAIGN AND
COMMENDATION RIBBONS
Replicas to be painted on ships must be prescribed
by Fleet Commanders who will also designate the
locations and sizes. If desired, the locations and sizes
tabulated in table 14 may be used as a quide.

TABLE 14-TABULATION BY REPRESENTATIVE SHIP
TYPES OF INSIGNIA SIZES AND LOCATIDNS

Yessel Size of Locotion of insignia
insignia
s5 4by 12 Side of bridge superstructure bottom
edge of bottom row, 18" above
the top of hull nwmber. or as near
thereto as individual install tion
aliows,
AS Gby 18 Windshields at wings of pilot house.
ASR by 2. Center of fore and aft section of
gun. sponsons on bridge deck,
CVA Bby 24 Bulwark area adjacent to the navi-
gating bridge, or statboard side of
. hangar deck.
CVvE 8
CvL B 4
Cvs Bby 4
AY 6by 18  Bulwark area adjacent to the navi-
getion bridge.
AVP Gby 18  Bulwark area adjacent to the navi-
gation bridge,
.AVS, ARV 6by 18 High on wheelhouse structure.
DD types dby 12.  Qutside of bridpe, shield, porl ad
starboard, 2 feet below top edge.
DE Types dby 12- OQutside of bridge shield, port and
staboard, 2 feet below. the top
edge,
DL Types dby 12
BE5S Class 8by24 Fire control tower, port and stae
board,

BB651 Class Bby24 Bridge shield, port and starboard 04

level between frs. 87 and 91,

.CA68 Class 8by 24  Bridge shield, port and starboard 04
level between frs. 64 and 68,
CAlZZ 8by 24  Forward main battery fire control
station under peepholes betwoen
frs. 63 and 67,
CL55 8by24 Bridge shield, port and starboard
04 level between frs. 57 and 60,
.CL106. Class 8by24  Between 05 and 06 levels, port and
stesboard, frs. 60-62.
CLC-1Class 6 by 18 - Bridge shield, port and starboard 04
level.

Vessel Size of Location of insignia
insignia
AGC 6by 18 Bulwark area adjacent to aft of
single bridge.
APA 6by 18  High on wheelhouse structure,
APD, AVS,and  6by 18  Highon side of wheelhouse.
ARV.
LSD 6by 18  Side of wheelhouse above poris,
LST and ARL Gby 18
LSM dby 12
LSMR by 12 Fore and aft vertical bulkheads of
conn behind side lights.
LC(FF) 4by 12 Center of sides of conp windshield
at fr. 55,
LCT 4by 12 Centerof sides of conn.
PCE(0) by 12
Chapter 9150

NOTES TO TABLE 14
{a) The diameter of the operation and engagement
stars shouid be three—eighths the width of the ribbon and
the stars should be painted on the replicas with point down.
{b) The painted replicas of ribbons should be aranged
in the same order as ribbons wom by persannel, with a
maximum of three replicas in a horizontal line.

9190.156. SQUADRON INSIGNIA

The display of a squadron insignia on the exterior of
ships of Destroyer or smaller type is authorized at the
discretion of the Fleet Commanders in Chief. It is con-
sidered that the design initiation con best be accomplished
by the enterprise of squadron personnel. The final approval
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of design, size, and placement on the exterior of ships and
keeping within the limits of good taste rest with the Fleet
Commanders in Chief.

9190. 157, HOSPITAL SHIPS

1. .Exterior vertical surfaces above the waterline
should have two finish coats of white, formula 6, except
those areas designed for identifying insignia. Weather
decks covered with wood should be unpainted, except for
a square white area to be painted around the crosses re-
quired below. Steel weather decks outside of walking
areas should have two finish coats of white, formula 6,
and walking areas theteon should have two finish coats of
gray, formula 20. Quter smokepipe casing, booms, masts,
and boats should have two finish coats of white, formula 6.
A black band, formula 24, should be painted around the
smokepipe from the top to a depth of one-third of the
fore-and-aft pipe dimensions.

2. Bed crosses should have a width approximately
equal to the height and width of arms approximately one-
third the width or height of the cross. Paint three red
crosses, formula 40, on each side of the hull, with the
center of each cross at the same distance above the ship’s
load waterline. Each aoss should be of the maximum
possible height but not exceeding nine-tenths of the ship's
freeboard at a particular location. The forward cross on
each side should be so located in the vicinity of the stem
that, dependent upon thehull lines in that areq, it is
readily identifiable when viewed from dead ahead of the
ship. The center cross on each side should be located
abatt the tridge. The after cvoss on each side should be
located approximetely half-way between the center aoss
and the stern of ship.

3. Minor variations in locatians prescribed for crosses
are permissible where such variation permits painting a
larger cross because of increased freeboard at a nearby
location. Paint red cxosses, formula 40, ot least 34 feet
by 34 feet, if practical on top of the superstructure or
awnings fore and aft or in helicopter platform in locations
visible from the air. The surrounding area should be
blocked in with white paint so that the crosses will stand
out well on the white background. Paint four red crosses
of maximum practical size on the four sides of the stack,
s0 located that the cross on the other side of the stock
mav be most clearlv seen from astem. Paint one red cross
of maximum practical size on the forward vertical face of
the forward superstructure, where the cross may be most
clearly seen from ahead.

4, Boots should be painted as specified in Section VI
and should have a 15-inch by 15-inch red cross on each
sideof sten. Lile rafts should have 15-inch by 15-inch
red crosses on each side,

5. The name of the ship should be painted in black
letters, formula 24 on each side of the bow and across the
center line of rounded sterns or on each side of pointed
stens.

Wording shall be:

U. 8. NAVY HOSPITAL SHIP-(See {a) below).
(NAME OF SHIP)<{See (b) below).

a. Twelve inches high for ships under 450 feet long

and 16 inches high for ships over 450 lang.
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b. Sixteen inches high for ships under 450 feet long
and X inches high for ships over 450 feet long.

SECTION V. PROCEDURES

9190.161. SPRAYING HOT PLASTIC ANTIFOULING
PAINT

1. Hot plastic is issued in drums containing about 60Q
pounds of solidified plastic paint. For application to ship-
bottoms, the solid plastic is broken and the broken paint
is shoveled into a reducing kettle which can be heated by
gas, oil, or steam, depending upon location and available
facilities. The hot liquid is transferred by bucket to the
pressure kettle spray unit and the molten paint forced
through the electrically heated hose and spray gun where
the paint is atomized into a fontype spray.

2. Shipbottom may be sprayed from staging, but on
ships with high waterlines it is preferable, if not essential,
to mount the spray wnit in a skip box which can be handled
by crane. In this manner the surface below a high water-
line can be conveniently and rapidly coated with hot
plastic.

3. Since the hot plastic has a sag temperature of 140°
1o 145°F., it is essential in very hot weather ot in the
Tropics that the hat plastic paint be applied during the
cooler part of the day or night. The ship should then be
immediately undocked before the sun melts the coating and
causes it to sag off the ship. If it is impossible to undock
immediately in hot weather, any areas of hot plastic upon
which the sun directly falls can be kept cool with salt water
hoses. A coat of white wash may also be used to prevent
sagging. During the fouling season, it is preferable that a
newly painted ship get underway soon after undocking,
rather than remaining motionless in an anchorage,

4. Detailed Description of Spray Equipment.

0. Reducing kettles (three types). Three types of
plastic paint-reducing kettles have been developed. These
kettles are similar in general design but differ in type of
heating element, using gas, oil, or steam to melt the solid
plastic paint. These units conslst of 110~gallon inner kettle
surrounded by an insulated heating jacket, the complete
unit being mounted on a wheeled chassis to facilitate
movement in and about the dock. A removable air—driven
agitator is mounted an each type kettle to secure adequate
nmixing during the reduction process. A hinged metal
cover is provided, as well as a draw-off outlet at the
kettle bottom. -

{1) The gas-fired kettle has a heating element com-
prising a ring of eight gastype bumers arranged to give a
swirling flame. The products of combustion rise between
the inner kettle and the ocuter jacket, being discharged
through the annular opening at the top.

(2} The oil-fired is equipped with a fuel oil tank
of approximately a five-gallon capacity. A commercial
type air atomization oil bumer is used to heat thekettle.
The fire box on this unit has been enlarged by raising the
inner kettle somewhat higher than the gas or steam-heated
kettles. The products of combustion rise between the
inner kettle and the outer jacket, being discharged
through the ennular opening at the top. This kettle has
been designed to bumn diesel oil.
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{3) In the steam-jocketed kettle, an insulated steam
jacket surrounds the sidés and the bottom of the inner kettle. -
A pressure gage, steam pressure regulating valves, and
suitable relief and shut-off valves are provided on the steam
supply line. A steam tap.is provided at the bottom of the
jacket for discharging condensate. Steam ot not less than
75 pounds gage pressure should be available for suitable
operation of the reducing kettle. Steam pressure in the
jacket should never exceed 150 psi.

b. Spray unit and auxiliory equipment. The hot plas-
tic paint spray unit consists of a 15-qallon insulated and
electrically-heated pressure kettle mounted on a wheel
chassis with all cuxiliary equipment necessary to the
spraying of molten hot plastic paint. Molten hot plastic
paint from the reducing kettle is poured into the pressure
kettle through a filling plug located at the top ofthe
kettle. An qir motor agitator operating through a packing
qland keeps thehot plastic paint stirred and prevents
local overheating or settling in the pressure kettle. A
compressed oir connection allows air pressure to be in-
troduced into the kettle over the charge of hot plastic
paint. The air motor agitator is also connected to this
compressed air line. A check valve on the compressed
air line between the air motar and the air connection on
the pressure kettle prevents any plastic from being blown
back from the kettle into the air motor. Two special elec-
trically-heated spray hoses and quns are connected to an
outlet at the bottom of the kettle.

{1) A built-in electrical kettle heating unit is
mounted under the kettle for medntaining the plastic paint at
o proper temperature. A special transformer is provided for
supplying heating current to the spray hoses and quns. The
pressure kettle is equipped with dn air pressure control
valveand a safety and pressure relief valve mounted on the
head of the kettle. Also a pressure gage is provided for
determining the air pressure in the kettle, and either a dial
thermometer or indicating thermostat for measuring and
maintaining the temperature of the plastic paint. The shut-
off valve on the bottom kettle outlet is equipped with a long
valve stem so that it can be controlled from the top of the
kettle. Each kettle should be provided with suitable electric
and air lines of sufficient length to allow a considerable area
of shipbottom to be coated without changing connections.

(2) The hose and qun are electrically heated by a
transformer, located on the pressure kettle, to prevent the
molten plastic paint from cooling off between the pressure
kettle and the nozzle. The synthetic rubber spray hose is
heated by a stranded resistance wire running through the
center of the hose. This resistance wire is connected to the
hose fittings which are used for electrical contacts. This
circuit isnot qrounded to the kettle chassis as a special
insulated hose fitting isused to make electrical contact.
The heating element in the qun is connected in series with
the resistance wire in the hose, and a retum lead wire is
provided alonq the outside of the hose back to the rans-
former, thus completing the ¢ircuit, A paint shutoff valve is
attached to the qun triqger and provides a means of con-
trolling the flow of the molten plastic paint.

(3) The reducing kettles are equipped for operation
on 220-volt, 3-phase current. The electrical connections
provided an this reducing kettle actually operate on one
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phaseof this 3-phase line. The S0-foot electrical leads
include an extra ground wire for safe operation. The
thermostat which controls the temperature of the plastic
paint isin turn connected to a solenoid valve which actu-
ates the flowof oil into the oil bumer.

5. Electrical Assembly of Spray Unlt. A pressure ket-
tle heatet consisting of 18 chromalux strip heating elements
rated at 250 watts each is mounted under thekettle. This
heatinqunit is controlled by an indicating thermostat which
automatically maintains the kettle at the proper heat. The
transformer mounted on thepressure kettle chassisis used
to supply heating current to the spray hose and qun. The
transformer primary draws 220-volt, single-phase current.
The ransformer secondary'is tapped in the following manner;
0, 8, 12, 17, and 24 volts to provide heating current for
the hose and gqun. A special tap is provided to supply 110
valt current for lighting, thus eliminating the necessity of
running another line in the dock. By plugging thehose and
qun circuit into the proper transformer taps, it is possible
to maintain the plastic paint in the spray hose at application
temperature under any weather condition. When using the
12-foot hose, theplugging ofthe hose and qun circuit into
the 8 and 17 volt tapsof the transformer will give off 9
volts which will supply suitable current without the use of
an external resistor.

B. Arrongement of Spray Equipment in Drydock.

0. Redueing kestles. The reducing kettles should be
placed in thebottom of the drydock as centrally located as
possible. Some typeof temporary structure should be provid-
ed to house the kettles, particularly in wet weather. Com-
pressed alr connections should be readily available as well
as steam, gas, or oil depending upon the type of heating
element in thekettles. Thermometets should be available
for checking the temperature of the molten plastic paint.
One reducing kettle is required for each two to four pres-
sure kettles. 1t is generally advisable to locate reducing
kettles in groups of two so that each kettle is alternately
either melting or supplying hot plastic paint. Th this way
an uninterrupted supply of paint is available for the pres-
sure kettles.

b. Presswes katitles. 1t has been found qood practice
to setup all of the spray equipment on one sideof a ship,
to spray that side completely, and then shift all equipment
to the opposite side. Staging should be rigged in sepaate
units comprising about two lengths of planking. This per-
mits a sprayman starting at the waterline to spray down to
the keel alonq the entire unit of staging as it is lowered
to the dock.

(1) Fer spraying the boot top to hilge area of
battleships, corriers, and other large craft, it is essential to
mount the spray unit on an elevated platform ar in skiphox.
If this is not done, it will be impossible to spray the high
areas adequately, for the static pressure of a high column of
malten plastic paint In the elevated sproy hose will reduce
the effective alr pressure af the spray unit. Under these con-
ditions the lowered effective discharge pressure resultsin
poor atomization at the spray nozzle and a consequent in-
ferior paint job.

(2) It is considered desirable that a plastic paint
spray job be completed within one B-hour shift. To achieve
this rate of application the following arrangement of spray
kettles equipped with skilled operators is necessary:
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Battleship ond carrler types. Nine to twelve spray
kettles should be used for spraying ships of this category.
Where skipboxes are used, the number of spray kettles can
be reduced to 7 or 10. ]f skipboxes are used, two cranes,
e at the bowand ene at the stem, should be provided to
spray the boot top to bilge area. The rest of the spray
kettles are, in general, spaced within the crea encsmpassed
by the bilge keels.

Cruiser and auxiliary types. Six to eight spray
kettles are required to complete application within one shift
if skipboxes are used. Two additional spray units are re-
quired if the ship is sprayed from staging.

Destroyer types. Where these ships are docked
in pairs, two spray kettles per ship are sufficient for a one-
shift application. Two spray kettles are ploced between
the ships, one forward and ane aft. These wunits thus spray
one side of both ships. The two remalning kettles are used
to spray the outboard sides of each ship.

(@) The drydock should be equipped with an
adequate number of compressed oir comections. For un-
even dock floors, planking should be laid along the bottom
of the dock on each side of the ship to facilitote movement
of the =pray units in the dock.

(b} A parallel trunk line should be run from the

bow to stem of the ship along the keel blocks of the drydock.

The cable should be tapped every 100 feet and provided with
connectors suitable for the use of three spray units at any
one location ot any time. “The 220-volt circuit requires four-
conductor cables. Three legs of this circuit supply 220~
volt, 3~phase dtemating current while the fourth leg is
used to ground all the spray units. Three special four-con-
ductor plug-in type cable connectors with built-in switch
should be available at each 100-foot location of the 22-valt
trunk line. These connectors are designed so that the
kettle connection cannot be made or broken under load.
Thirty-ampere fuse capacity for each pressure kettle should
be provided on the trunk line of the 220~volt circuit.

7. Inssructions for Operating Plastic Paint Spray Equip-
mant.

d. Reduction of Plastic paint. To reduce the

solid plastic paint to a liquid, it is recommended that the
following procedure be carefully followed. An entire drum of
plastic paint should be cut open with an ax ond broken up
into small pieces with sledge hammers. No pieces of solid
plastic paint larger thon four inches in diameter should re-
main after this reatment. It is essentia that whole drums of
hot plastic beused, for while every drum as a wholeis con-
stant in composition, parts of any one drum are not uniform.
Some of the broken plastic paint is shoveled into the re-
ducing kettle and low heat is applied. When sufficient
plastic has melted to free the agitator, stirring should be
started at about 20 ipm.  This will help prevent charring
due to local overheating in the bottom of the gas and oil-
fired kettles and will speed up therate of melting dueto
better heat transfer. The flames of the gas and oil-fired
kettles may now be incaeased without danger of overheating
in thekettlebottom. There ismuch less chance of over-
heating in the steam heated kettle. The remaining solid
plastic paint can now be shoveled into the kettle. When the
temperature of the plastic paint reaches 275° F., the heat in
thekettle should be greatly reduced so as to maintain the
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temperature of the paint at 275-300°F. In no case should
the maximum temperatwre of 0°F. be exceeded.

CAUTION: Formula 15-HP hot plastic paint will flash
and burn vigorously at 450°F. In no case should the kettle
be filled higher than 10 inches from thetop after the material
has melted. In the event that the hot plastic paint should
foam during theheatingup period, heating should be imme-
diately stopped and 15 to 2 gallons of melted paint drawn
from the kettle. When foaming stops, the drawn-off paint
can be replaced and heating continued. Ordinarily foaming
is caused by water getting into the reducing kettle and for
this reason every effort should be made to have the plastic
paint dry before it is melted. It is recommended that oper-
ators of the reducing kettles wear light canister masks
during the time spent in the immediote vicinity of the kettles.
Fire extinguishets-should be readily available near the
reducing kettles at all times.

b. Connacting and preheating spray equipment In dry-
dock. ‘When the pressure kettle is in position in the drydock,
the following procedure should be observed in comecting
and preheating the equipment. The synthetic rubber spray
hoses, quns, and nozzles should be connected. The kettle
should be perfectly clean inside and the safety valve on
the kettle cover should be set at 125 pounds pressure. The
air hose should be bled free of moisture and connected to
the kettle. The retumn circuit from the spray hose is plugged
in at thetransformer but the circuit should be open at the
gun connection. The kettle heating switch should be on the
HOFF' position. The switch on the main trunk line should
be closed. Plug the electric card on the pressure kettle into
the receptacle on the main trunk line.

CAUTION: Make sure that the pressure kettle is properly
grounded. Before preheating the kettle, the following proce-
dure should be observed for safe operation during the pre-
heating peried:

1. The filling plug should be opes.

2. "The pressure rellef valve on the kettle cover should
be open.

3. The valve on the outlet of the kettle should be open.

4. The valve at the spray qun should be open.

5. All nuts around the kettle caver should be loose.

6. All air valves should be closed. When the gbove
items hove been checked, tum on the kettle heater and
close the hose heating circult at the spray gun. When
the air temperature in the kettle registers 250°F. on the
kettle's thermostat, tighten the cover nuts evenly. Close
the valves at the spray qun and bottom kettle outlet. The
unit is now ready to be charged with hot plastic peint.

C. Filling of prassure keitle with hot plastic. Molten
hot plastic paint at 275° to 3)0° F. should be drawn from
the bottom top of the reducing kettle into S-gallon buckets.
It is not advisable to place more than 34 gallonsof hot
plastic in each 5—qallon bucket. The kettle should he filled
with the hat plastic paint by placing the combination funnel-
strainer in the filling hole and pouring the molten paint
from the 5—gallon buckets into the unit. At least 3 inches
air space should adways be left over the hot plastic in the
kettle. (Note. =It is essential to use the 40-mesh strainer
while filling the pressure kettle to avoid foreign material
and chips plugging the gun nozzle, )

{1) When the kettle is filled with hot plastic, tighten
the filling plug and close the pressure relief valve. Start the
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air motor agitator. Cheorge the kettle with air pressure and
open the valve on the bottom spray hase cutlet. The flow of
hot plastic paintisnow contrelled by the qun trigger ond the
unit is ready for eperation.

(2) When it is necessary to refill the pressure
kettle with hot plastic paint, close the air supply valve and
open the pressure relief valve on the kettle cover. When the
kettle is free of pressure, remove the filling plug and refill
with hot plastic as before.

d. Procadure for apraying het plastic paint, Under
average conditions, approximately two hours should be
allowed for connecting and preheating pressure kettles,
reducing the first solid plastic and completing other work
preliminary to the actud spraying of hot plastic paint.

(1) The plastic paint should be held between 250°F.,

and 275°F. for formula 15HP, and between 275°F. and 300°
F. for formula 15HPN in the pressure kettie. Although hot
plastic paint can be sprayed with air pressure as low as

BC psi, superior performance is obtained if the pressure

is not less than 90 psi.

(2) Certain fundamental principles should be ob-
setved while spraying hot plastic paint. The plastic paint
spray gun should be held from 18 to 24 inches from the perpen-
dicular to the shipbottom during all but the ends of the spray
stroke. The motion of the gqun should be controlled by am
and body movement alone except at the ends of the stroke
where a wrist motion is used to thin out the plastic paint
for lapping. 'The spray stroke should always be in a horizon-
tal direction, if possible, and should be about 4 feet long.
The wrist motion at the end of the strokes should thin out
the plastic so that a 6-inch to 1-foot lap can be taken in
a horizonta direction without building up a excessive
thickness in the double-coated area. 1f the spray qun is
held more than 24 inches from the shipbottom, the plastic
point steeam will cool excessively in the air and will de-
posit as a rough, qranular film,

(3) The plastic paint fan-type spray has been de-
signed so that in g vertical direction the paint is deposited
thickest at the center of the spray and tapers off rather evenly
at the edges. This allows about a 4-Inch lap to be taken
between strokes in a vertical direction without building up
excessive thickness in the double-coated area.

{4) 1t is essential that an even coat of hot plastic,
free fram holidays or thin spots, be applied. Care must be
taken to sproy into the angle at plate laps-to avoid holidays.
Rivet heads should be carefully sprayed to ensure complete
coverage. The supervisors of all plastic-paint applications
should carefully inspect the work and any bore or thin spots
should be retouched before the ship undocks. The plastic
paint coatings should be from . 025 to . 030-inch thick. This
corresponds to oppraximotely 2 poundsof plastic paint
pet square yard of surface.

8. Precoutiens. It is essential that the hot plastic
paint system be applied to a properly prepared surface. If
the old paint is excessively thick, shows poor adhesion, or
has allowed black iron oxide to develop, blasting of the
entire shipbottom should be done. If blasting equipment is
not available, the bottom should be chipped and powet
wire brushed. It is useless to apply hot plastic over loosely
adhering old paint, for such applications will invariably
show premature failure due to flaking. When the old paint
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is in good condition and firmly adherent with no underlying
comosion, it is advisable to wet sandblast or wire brush
any bare or cotroded oreas and apply a touchup.ooat of new
paint.

9. instructions for Cleoning Spray Equipment:

d. Reducing kettles. The reducing kettle is normally
cleaned only when theunit is retired from service upeon
completion of a painting job. The heat source should be
cut off and the molten plastic remdining in the kettle drawn
off in buckets through the bottom outlet. The inside of the
kettle shouid be scroped to remove any adhering material,
particularly on the bottom., The reducing kettle is now
ready to be placed in service again.

b. Pressvre kettles. Upon completion of a painting
job or when a pressure kettle is to be retired from service,
it should be carefully cleaned. All surplus paint should
be blown outof thekettle through the spray hose. The
orifice nozzle can be removed from the spray qun to facili-
tate transfer of the paint. After the paint ceases ta flow,
continue to blow air through the spray hase for dbout two
minutes. Close the dir supply valve, open the presswre
relief valve, and disconnect all electrical connections.
Disoconnect the spray hose from the kettle. Loosen the
filling plug and remove the kettle cover. Scrape the inside
of the kettle free from all adhering material and blow out
loose material with an air hose. After reinstalling the
kettle cover, theunit is ready to be placed in operation.

10. Satety Precautions. Hot plastic entifouling paint
will burn the skin. Therefore, care should be taken not to
get any on the face, hands, or clothing. Masks and gloves
must be worn while using this paint.

9190.162. APPLICATION OF PRETREATMENT
COATING FORMULA 137

1. Formula 117 is intended for use as a pretreatment
on bare metal surfaces, underwater preservative treated
wood surfaces and plastic surfaces, prior to the application
of priming coots. All surfoces should be thoroughly cleaned
to assure good bonding to the swrface. Formula 117 im-
proves adhesion and life of subsequently applied paints.
Instructions given below should be carefully followed.

2. Formula 117 is a two-package unit. Four gallons
of resin component and ane gallon of ocid component com-
prise one unit. The mixing instructions below must be
strictly followed:

a. While stirring, add slowly one gallon of acid com-
ponent to four gallons of resin component which hos been
tharoughly mixed to disperse any pigment which has settled.
After this addition, the pretreatment coating is stable for
approximately eight hours. Therefore, only such quantities
should be mixed as can be applied within the eight-hour
stability period. Loss of stability cannot be ascertained
from the visuadl appearance of the mixture; unused mixed
pretreatment coating should be discarded. If less than 5
gallons of pretreatment are required, stir 1 volume of the
acid component into 4 volumes of the resin component,
taken after thorough mixing in the 5-gallon container.

For example, 1 quart of the acid component may be stirred
into 1 gallon of well-mixed resin component.

b. The acid component is not g thinner. It is o neces-
sary activator and must be used exactly as directed. When
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thinning isTequired for proper spraying to obtain contin-
uous film, it is permissible to thin the above mixture with
denatured ethyl or isopropyl aleohol. When the spray is too
dty, a retarder such as butyl alchohcl may be added. A
commonly used spray reduction is 4 volumes resin com-
ponent, 1 volume acid component, and 1 volume alcohol.

3. Avold contoct of the acid component on the skin
or in the eyes. In cse of contact, wash with plain or ime
water.

4. Apply a thin coat of pretreatment, preferably by
brush (0.3 to 0.5 mils dry film thickness). This thickness
is reached when the metal background is just discemible
through the wet film. Coverage should be gpproximately
290 square feet per gallon. The pretreatment is sufficiently
dry for recoating within 30 minutes and should be coated
with primer as soon as practical.

5. The usual palnt thinnets ore incompatible with pre -
treatment coating, formula 117. Cleaning of equipment ond
brushes after using formula 117 is best accomplished by
using isopropyl or denatured ethyl alahol.

6. The safety precoutions below must be followed when
pretreatment coating is being applied to interior surfaces.
{See art. 9190. 163 for detail safety precoutions.)

a. All the safety precoutions of chapter 9920, sec-
tion VI, of the Burecu of Ships Technical Manuol, *'Hot
Work in Way of Flammable or Explosive Material and Entry
Into Closed or Poarly Ventilated Spaces'!, should be fol-
lowed. :

b. All precautions and safety measures pertaining to
flommable materials such as no smoking, welding, or
burning in the immediate areas, grounding of spray equipment
and elimination of chipping and other spark producing
operations, should be enforced.

c. Adequate ventilation of the explosion-proof type
should be utilized, and proper gas masks or respirators
should be used by spray hands.

$190.163., APPLICATION OF "SARAN'", FORMULA 112
(White and Oronge}

1, The equipment and facilities for safety precautions
required during application of saran coating are generally
not available to the ship. Complete painting or touchup by
ship's force is not approved where specified safety pre-
cautions cannct be followed.

2. Thorough surface preparation by blasting to com -
pletelv clean steel is necessary to obtain adhesion of the
coating. Saran should not be applied to galvanized or nen-
porous surfaces. Grit or shot blgsting is preferred because
there is less dust and better visibility than when sandblast-
ing. -Slight after rusing may be removed by washing surfaces
with 2 percent phosphoric gcid solution. All races of
previously applied, different coatings {other than vinyl or
soran) and ail or grease must be removed. Application of
the coating should be started as soon as possible after
surface preparatian {s completed. All waces of dust and
debris must be removed and the surface must be dry.
Formula 117 should not be used.

3. Saran, formula 113, Is stocked in two colors, Ywhite’!
and “‘orange.” Both colors are required in the application
to assure uniform fitm coverage by color contrast between
coats. Five or more coats ore applied directly to the clean-
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ed surface, altemoating between "white’’ and “orange *' until
a dry film thickness of no less than 6 mils is obtained.
Where practical, final coat should be white. For hot-spray
application, @ minimum of three coats is acceptable. -

4, Saran may be applied by brush or spray. Befate
large scale application in my given area, one coat of saran
should be applied to all edges, seams, welds, rivet heads,
and corners of structural members to assure adequate pro-
tection of these critical corrosion areas. After such touch-
up, the overall coats of saran should be applied. In both
brush and spray applications, saran is applied as received
in the container after thorough stirring and without further
thinning. In brush applicatiens, saon is "flowed—on’
rather thon brushed-out” in order to ”fill-in’’ the metd
without unduly causing sags, drips, or runs. In spray appli-
cations, the spray equipment and operating techniques de-
scribed in article 9190. 166 for vinyl paint application apply.
Formula 113 does not require thinaing and is used as re-
ceived in the container.

5. To estimate the quantity of saran required to obtain
the mintmum #{lm thickness of 6 mils, divide the square
feet of surface to be coated by 20. This value will approxi-
mately represent the gallons of saran needed.

6. Apply one coat to all edges, stiffeners, and in the
comers as the first coating operation. Five coats of con- .
trasting colora {or three coats for hot spray application) -
should next be applied and should yield a film thickness of
6 to 8 mils. Where practical, final coot should be white.

In well ventilated tanks, a drying period af one hour between

coats is sufficlent. Total film thickness should be measured "_'
with a film gage. If less than 6 mils at any point, odditional

coats should be applied as necessary. After painting has

been completed, tanks should be ventilated until qas free.

7. Following is a discussion, together with specific
safety precautions, in connection with the application of
coatings containing highly wolatile and flammuble solvents
and supplements article §190. 5. Typical coatings of this
type are vinylidene resin coating (Farmula 113, vinyl
paints (Formula 119, 120, 121, 122, and 129) and pretreat-
ment {Formula 117). The precautions outlined hereinafter
aply specifically to spray and brush painting in tanks.
However, these same precautions ¢pply to the painting of
exterior surfoces except that ventilatlon would probably be
taken core of to a large degrée by naturol air movement
in exterior areas.

8. Discussion:

o Venittlatien. Ventilation is one of the main
factors in reducing the hazards that are inherent
in these applications. Generdlly spedaking, there are too
mony varlables present to rely completely on any pre-estab-
lished tables or standards for ventilating a tank being
painted. The placement of duct, blowers, etc., is, in
each case, an individual problem which will vary according
to the shape, size, and number of openings in thetank. In
some cases, additional openings will have to be cut In a
tank in order to establish proper ventilation shown to be
needed by testing at a glven time. Frequent testing is
necessary because the amount of ventilation needed to
properly ventilate a tank will vary from time to time even
though the obvious controlling factars remain constant
{number of blowers, number of painters, etc.). Only ex-
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should be retouched before the ship undocks. The plastic
paint coatings should be from . 025 to . 30-inch thick. This
comesponds to approximately 2 pounds of plastic paint

per square yard of surface.

B. Precavtions. It is essential that the hot plastic
paint system be applied to a properly prepared surface. If
the old paint is excessively thick, shows poor adhesion, or
has allowed black iron oxide 1o develop, blasting of the
entire shipbottom should be done. If blasting equipment is
not available, the bottom should be chipped and powet
wire brushed, It is useless to apply hot plastic over loosely
adhering old paint, for such applications will invariably
show premature failure due to flaking. When the old paint
is in goed condition and firmly adherent with na underlying
corrosion, it is advisable to wet sandblast or wire brush
any bareor corroded areas and apply a touchup coat of new
paint.

9. instructions for Cleaning Spray Equipment:

a. Reducing kettles. The reducing kettle is normally
cleaned only when theunit is retired from service upon
completion of a paintingjob. Theheat source should be
cut off and the molten plastic remaining in the kettle drawn
off in buckets through the bottom outlet. The inside of the
kettle should be scraped to remove any adhering material,
particularly on the bottom. The reducing kettle is now
ready to be placed in service again.

b. Pressure kettles. Upon completion of a painting
job or when o pressure kettle is to be retired from service,
it should be corefully cleaned. All surplus paint should
be blown outof thekettle through the spray hose. The
otifice nozzle can be removed from the spray gun to facili-
tate transfer of the paint. After the paint ceases to flow,
continue to blow air through the spray hose for about two
minutes. Close the air supply valve, open the pressuwe
relief valve, and disconnect dll electrical connections.
Disconnect the spray hose from the kettle. Loosen the
filling plug and remove the kettle cover. Scrape the inside
of the kettle free from all adhering material and blow out
loose material with an air hose. After reinstalling the
kettle cover, theunit is ready to be placed in operation.

10. Sofety Precautions. Hot plastic antifouling paint
will burn the skin. Therefore, care should be taken not to
get any on the face, hands, or clothing. Masks and gloves
must be worn while using this paint.

9190.162. APPLICATION OF PRETREATMENRT
COATING FORMULA 117
1. Formula 117 is intended for use as a pretreatment
on bare metal surfaces, uwndarwater preservative treated
wood surfaces and plastic surfaces, prior to the applicotion
r® of priming coats, except where interior paintinig is accom-
W plished by ships {force.  All surfaces should be thoroughly
cleaned to assure good bonding to the surface. Formuta 117
improves adhesion and life of subsequently applied paints.
Instructions given below should be carefully followed.
2. Formula 117 is a twopackage unit. Four gallons
of resin component ond cne gallon of acid component com-
prise one unit. The mixing instructions below must be
strictly followed:
a. While stirring, add slowly one gallon of acid com-
ponent to four gallons of resin component which has been
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thatoughly mixed to disperse any pigment which has settled.
After this addition, the pretregtment coating is stable for
approximately eight hows. Therefore, only such quantities
should be mixed as can be applied within the eight-hour
stability period. Loss af stability cannot be ascertained
from the visual oppearance of the mixture; unused mixed
pretregtment coating should be discarded. If less than 5
gallons of pretreatment are required, stir 1 volume of the
acid component into 4 volumes of the resin component,
taken after thorough mixing in the 5-gallon container.

For example, 1 quart of the acid component may be stirred
into 1 gallon of well-mixed resin component.

b. The acid component is not a thinner. It is a neces-
sary activator and must be used exactly as directed. When
thinning isrequired for proper spraying to obtain contin-
uous film, it is permissible to thin the above mixture with
denatured ethyl or isopropyl aleohel. When the spray is too
dry, a retarder such as butyl alchohol may be added. A
commonly used spray reduction is 4 volumes resin com-
ponent, 1 volume acid component, and 1 volume alcohol.

3. Avoid contact of the acid component on the skin
or in the eyes. In case of contact, wash with plain or lime
water.

4. Apply a thin coat of pretreatment, preferably by
brush (0.3 to 0.5mils dry film thickness). This thickness
is reached when the metal background is just discernible
through the wet film. Coverage should be approximately
250 square feet per gallon. The pretreatment is sufficiently
dry for recoating within 30 minutes and should be coated
with primer as soon as practical.

5. The usual paint thinners are Incompatible with pre -
treatment coating, formula 117. Cleaning of equipment and
brushes after using formula 117 is best accomplished by
using isopropyl or denctured ethyl alcohol.

6. The safety precautions below must be followed when
pretreatment coating is being applied to interior surfaces.
{See art. 9190, 163 for detail safety precautions. )

a. All the safety precautions of chapter 9920, sec-
tion VI, of the Naval Ships Technical Manual, *‘Hot
Work in Way of Flammable ot Explosive Material and Entry
Into Closed or Poorly Ventilated Spaces®?, should be fol-
lowed.

b. All precautions and safety measures pertaining to
flanmable materials such as no smoking, welding, or
burning in the immediate areas, grounding af spray equipment
and elimination of chipping and other spark producing
operations, should be enforced.

c. Adequate ventilation of the explosian-proof type
should be utilized, and proper gus masks or respirators
should be used by spray hands.

9190. 163, CONTROL OF HAZARDS FROM THE USE

OF LOW FLASH POINT COATINGS (BELOW

100°F. )

1. Discussion:
d. Yentilatlon. Ventilation is ane of the main

factors In reducing the hozards that are inherent
in these applications. Generally specking, there are too
many variables present to rely completely on any pre-estab-
lished tables or standards for ventilating a tank being
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painted. The placement of duct, blowers, etc., is, In
each case, an individual problem which will vary according
to the shape, size, and mumber of openings in thetank. In
some cases, additional openings will have to be cut in a
tank in order to establish proper ventilation shown to be
needed by testing at a given time. Frequent testing is
necessary because the amount of ventilation needed to
properly ventilate a tank will vary from time to time even
though the obvious controlling factors remain constant
{number of blowers, number of painters, etc.). Only ex-
perience con setve as a quide on the approximate amount
of ventilation that should be supplied to a specific tank
under a particular set of circumstances.
' {1} With reference to the type cnd size of ventila-
tion equipment that should be used, this also must be deter-
mined by local conditions and no overall quidance can be
glven on the matter. Experience has shown that blowers rated
for certain capacities will often deliver less than their
rated capacities: the size, type, and amount of duct werk
is generallv the controlling factor. Also lack of uniformity
has shown up in field tests where exhaust fans have been
hooked up {n parallel or seties; that is, the actual exhaust
capacities of these hodkups are often considerably less
than the theoretical capacities.

(2) Inasmuch as most of the solvents used in these
applications are heavie than alr, they have a tendency to
callect in pockets. These pockets can readily form in the
tank being painted, in other areas of the ship accessible to
the vapors, and in drydock areas. Small blowers of various
types have been used effectively to agitate theair in areas
where reqular blowers might not be able to move it. Also
the flooding of drydock sumps has been used to reduce the
amount of mechanical ventilotion needed.

(3) Field tests have shown that during the spray
painting of submerine ballcst tanks, high concentrations in
the tank oocur most frequently when the painter is in the
upper half of the tank; that is, at the most distant location
from the inrushing fresh air.

{4) The venting of a tank by blowing air through
a top opening and having its exhaust through a bottom open-
ing is nat a good practice because of the ease with which
the vapors can accumulate in the dry-dock or in adjacent
tanks that have openings in or near their bottoms.

(5) Ideal ventilation conditions do not eliminate ex-
plosive concentrations within a limited area adjacent to a
spray nozzle. The actual size and shape of this area will
depend upon several factors, including the rate and direction
of air movements and the configuration of the tank. Based
on certain test information, it can be assumed that this area
does not extend beyond a distance of live feet from the
nozzle. In these tests, samples were taken only above the
nozzle; however, the distance of five feet should be con-
sidered to apply in all directions from the nozzle. It is
hoped that, as a result of additional tests being conducted,
Information can be obtained in connection with the possi-
bility of flash fires originating within the area immedi-
ately adjacent to a spray nozzle. The Bureau of Ships has
no knowledge of any flash fire ever originating in this area
during painting operations. -

(6) The guides below are recommendations only.
The exoct capacity ond distribution of equipment and ducts is
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for the industrinl activity to determine. ‘The criterion as

to effectiveness will be the readings obtained by the Gas
Free Engineer. -Those readings shall determine the kind

{supply or exhoust) ond distritution of duct work.

{a) Use weather air for supply ond exhaust
directly to the weather.

{b) Consider carefully the number, plocement,
and capacities of blowers and the number ond size of flexi-
ble ducts ond size and shape of space to obtaln maximum
uniform air distribution. Err here on the safe side.

{c) The polnt of exhoust shall be as far as
procticable from the point of supply.

{d} In tanks, where necessary to abtain uni-
form air distribution and safe vapor concentrations, use as
many feeder ducts as needed ond distributed throughout
each tank,

{e) In areas where vapors may 'pocket’’, add
more ducts. Solvent vapors are hecvier thon air ond will
tend to collect at lower levels.

{f) Use venturl-type exhaust blowers operating
on compressed air wherever possible. For example, Mine
Safety Appliance Cempany “Lamb Air-Movera’! which are
easily portable are available with the following capacities:

Gange

Weight Pressore Induced Air
Modal {1ba) (1be) Alr (cfm) {ctm)
8 6.5 WtoB) 191072 55 to 664
6" 81 201070 48to 23 852 1o 2057
10" 47 WtoB0 149 10 398 2751 to 5162
For large alr flows, centrifugal exhaust blowers with much
larger capacities are avaiiable. )

(g) The rated or nome plate capacity of

blowers should be verifled with measuring instnments at
reasnable Intetvals.

{h) The use of supply or exhaust ventilation
ghould be based upon the intemal configuration of tanks,
location of openings, distriution of staging, blowers
avallahle whether ship is in dock or not, and similar con-
siderations.

b. Testing. It is considered that hard and fast rules
as to the location and frequency of tests are not advisdble;
however, for quidance purposes, certain minimums should
be established. Well trained qus-testers are vital in ob-
tainina maximum safetv. Testers should be thoroughly
trained In the hazards that are inherent in the subject
applications together with the unusual behavior of the sol-
vents (collection In pockets, effects of weather, etc.),
They should also be given sufficient background in order
to anticipate trouble areas that might develop under per-
ticular zets of circumstances. With basic knowledge of
this tvoe. the tester should then determine the frequency
and location of tests needed In order to achieve maximun
safety. {(See chapter 9920. 457 for pertinent information in
connection with combustible gas indicators {explosimeter) ).

C. Accldente! ignitien. Ancther essential sofety
factor is the elimination of all potential sources of acci-
dental fonition. The principal sources of accidental
frmition. in oddition to open flames, are sparks from welding
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by means of spark-proof hooks and should never be wrapped
around or draped over supports.

(14) Electrical equipment and circuits within the
danger area should be de-energized with the exception of
explosion-proof equipment and the circults feeding it. Con-
nections for necessary electrical services should be made
outside the danger areq.

{15} A periodic check system should be estab~
lished to determine that explosion-proof light assemblies,
spray qun assemblies, and other equipment used in the
painting operations do not have any exposed fetrous metal
parts which could strike a spask on contact.

(16) When paints are belng mixed on a steel deck,
the deck should be covered with canvas.

(17) Solvent storage tanks and transfer lines
should be grounded. Contalners such as buckets, when
used to transfer salvents, should make a metalllc contact
with the equipment during the filling and emptylng period;
metolllc contact should also be mode when pouring solvent
from one bucket to another, as In mixdng.

(18) Painting operations should be suspended
during electrical storms.

d. Miscellansous. Personnel applying coatings
and personnel working in adjecent areas, should be properly
protected from the toxic effects of the solvents ond clothed
in such a manner (rubber-soled shoes, tubber gloves, etc.)
as to prevent their accidentally striking a spark.

(1) No food or drink should be allowed in the
danger area.

{2} Personnel connected with the painting oper-
aticns should be alerted to the fact that weather conditions
play an important part in the behavior of solvents; i.e., that
solvents have o tendency to collect more readily in humid,
foggy, or rainy weather.

9190. 164. APPLICATION OF ZINC-DUST PAINT,
' FORMULA 102

1. Zinc-dust paint, formula 102, is issued as a two-
package unit. One unit comprises 55% pounds of dry zinc
dust and 5 gallons of the base paint.

2. The mixing instructions below must be strictly
followed: .

To 1 gallon of the liquid portion, the zinc dust should
be added In increments of 2-1/2 to 5 pounds, and the
mixture stimed with a paddle until no lumps or dry particles
of zinc dust remain. The remaining 4 gallans of liquid
should be added in increments of one-half gallon and
stirring continued after each addition until the mixture is
hamogenecus. Zine dust should not be mixed with the
liquid portion until just before application. Only enough
paint should be mixed for immediate use.

3. Mixed paint should not be stored. (After the mote-.
rial is mixed, a qas pressure may build up within the closed
containers.)

4, Zincdust paint should be applied in conformance
with the following instructions:

The tank should be thoroughly cleaned of all old paint
coatings. (it is especially important to remove entirely
the zinc chromate after-pickling paint in drinking water
tanks.} Removal of the paint coatings should be done
by abrasive blasting {shot or grit is preferred), if practical.
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A power wire brush may be used. One coat of zinc dust
paint should be applied. Unheated alr should be circulated
through the tank for 12 hours and a second coat applied.
Unheated air'should again be circulated for 12 hours. “Tanks
should be flushed twice with fresh water before being
placed in service.

9190.165. APPLICATION OF ANTISWEAT PAINT

1. Apply one heavy spray or brush coat of hinder,
formula 34, to 0.005 inch in thickness. The binder must
rof be thinned.

2. Apply vemniculite, Military Specification MIL-V-
15196 (stock number 8010-247-4325 (50 1h. )) to the hinder
by means of compressed air, observing the instructions
below. Compressed air quns for drawing up vemiculite
and blowing into the binder may be designed and utilized
for this purpose:

a. ‘Particle velocity should be a maximum with a
minimum alr discharge In order to prevent premcture setting
of the binder, formula 34, by the air blast.

b. Vemmiculite should be entirely free of dust and
fine porticles in order that the antisweat properties may be
maintained.

c. Rate of flow should be even in order to obtain
a uniform surface. .

3. Composite vermiculite hinder mixture may be applied,
if desired, as follows:

¢. Apply mixture, preferably by mems of an air-driven
pump equipped with two air control valves and two oir
Pressure goges, so that pump air pressure and sproy gun air
pressure can be independently controlled (such as ut{lized
for application of cold plastic antifouling paint). The mix-
ture may also be applied using stondard pressure pot spray
equipment. The pressure pot should be modified so that
the materiol outlet and fittings are not smaller than the %~
inch pipe size ot any point. Separate air pressure gages
and dicphragm contral valves should be provided in order
that pot pressure and spray qun pressure can be independ-
ently contralled.

b. ‘An intemnal mix spray qun equipped with a 1/44nch
inside diameter spray tip has been found most satisfactory
for the application of vermiculite antisweat paint. The qun
should have a large back closing needle and peint supply
fitting not smaller than ¥%-inch pipe size,

c. The spray hose should not be less than 1/2-inch -
inside diameter and should be suitable for use ot pressure
up to 200 psi. Standard 3/8-inchair hose is suitable for
supplying dir to the spray qun. An ovetall supply hose
length of 25 feet has been found most convenient for the
applicotion of vermiculite antisweat paint. Longer hoses
can be used if necessary but are not often required.

d. Prepare a thinner hinder paint by mixing 20 gallons
binder, formula 34, 7% qallons mineral spitits, and 0.2
gallon and Q.1 gallon of lead and manganese naphthenate
driers respectively, Fedetal Specification TT-D-643.
Slowly add a water solution of ammonium oleate (prepared
by dissolving 3 pounds ammonium oleate soap in 40 gallons
of fresh water) to iorm on emulsion. The socp may be
prepared by slowly odding 28 pounds of ammonium hydroxide,
Federal Specification A-0-451 {27 percent minimum NH,} 1o
100 pounds technical cleic aid (red oil) with continuous
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stirring and mixing the resulting scap until thoroughly
homogenecus. The soap should be stored in tightly sedled
containers to ovoid the loss of ammonio. These steps

are best performed in @ tank equipped with a high speed
propeller-type agitator. The soap solution should always
be odded to the binder with violent agitation to ensure the
formation of a stable emulsion. At this stage the emulsion
can be stored for several weeks or longer if necessary.
Within 2 days of the time of application, stir 120 pounds
vermiculite, Military Specification MIL-V-15196, into the
emulsion binder mixture. This can best be occomplished
in a slow speed paddle type paint mixer, dough mixer, or
even asmall concrete mixer. It is preferable that the complete
spray mixture be used within 2 days although it is possible
to spray materials after 1 week storage with fair results.
Violent or prolonged agitation of the vermicul ite—emul sion
binder combination will tend to break up the fragile vermi-
culite granules and will result in a spray mixture of in-
ferior quality.

e. For application, the spray pump should be placed
upright in a bucket of vermiculite-emul sion binder spray
mixture with air and material hoses connected. About 15~
20 psi air pressure should be placed on the spray pump
which, with its 5.5 to 1 pressure ratio, will give about 80-
110 psi in the material line. The spray gun trigger
should now be depressed to fill the material hose with
vermiculite spray mixture and to eliminate all air from the
line. Spray qun air pressure should be adjusted to 8-10
psi. Final adjustment of spray gun and pump cir pressure
should be made after spraying a test area. The spray qun
should be heid 10- 18 inches from the surkce with the
trigger fully depressed. It has been found desirable to use
the lowest pressures which permit a satisfactory rate of
application and provide complete atomization of the spray
mixture,

. The optimum pressures will be determined by hose
length and size, viscosity of the spray mixture and chor-
acteristics of the spray qun. Pump air pressure over 25
psi (140 psi pressure) has been found very undesirable
since the vermiculite granules will be both compressed
and broken at high pressures. Spray qun pressure should
not exceed 12 psi or a considerable fraction of the
vermiculite granules will be flattened or will bounce off
the sprayed arec. The aim should be to obtain a very
rough film comprised of a single layer of evenly spaced
vermiculite granules. The vermiculite-emulsion binder
spray mixture should cover between 35-40 square feet
per gallon. The rate of application should be in the range
of 5- 10 square feet per minute to obtain the best quality
antisweat surface. The spray qun should be triggered
either full on or full off with no attempt made to control the
rote of application at the qun. The rote of application
should always be controlled by adjusting pump air pressure,
and quality of workmanship should never be sacrificed for
speed. With what is considered an ideal application, the
zinc chromate undercoat will not be entirely covered at
ali points in the interstices of the vermiculite granules.
An attempt to obtain camplete coverage usually results
in an undesirably thick film of antisweat paint.
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9190.166. APPLICATION OF VINYL PAINTS

L. Surfoce Preparation. A clean, dry surface free of
scale, corrosion, dirt, grease, oil, marine fouling, or other
foreign matter for hoth touchup and complete painting will
provide optimum performance for oll coatings. This is
especiolly critical in the case of the viny! paints where
inadequate surface meparation will result in unsatisfoctory
performance.

d. Clean surfaces by abrasive blasting or other
mechanical means or by any combination thereof depending
on amount and type of cleaning required, Abrasive blasting
is most effective for metals. Bemoval of fatty matericl
and flux components and roughening of surfaces on newly
galvanized stee! is required for satisfactory adhesicn of
pretreatment. Light blasting of mechanical roughening
followed by o solvent wash may be used for this purpose.

b. During cleaning operations, considerable dust o
debris collects on otherwise cleaned surfaces, and,
depending on weather conditions, some after-rusting may
occur. Such fareign matter must be removed prior to appli-
cation of coatings.

c. For touchup painting of vinyl bottam paint, sur-
faces should be washed down with streqms of high presswe
water as soon as practical after docking to remove mud,
slime, scum, and loose marine fouling. Light blasting
may be used for removing adherent marine life from intact
paint,

d. Deteriorated areas of old paint and corrosion .
products should be removed, and surfaces prepared as
specified above prior to touchup.

e. 0il and grease may be removed with suitable
solvents {e.q., naphtha); in some instances, use of mineral
spirits may leave an oily film which prevents proper
adhesion of formula 117.

f. To avoid after-carrasion or surface contamination,
no more areas should be cleaned per work shift thon can be
conveniently coated in the same shift. Coat all freshly
cleaned surfaces {this includes removal of cil and grease
as well as corrosion products) as soon as practical.

2. Pretreatment, Use of pretreatment, formula 117,
on all galvanized and bore metal surfaces is mandatory to
enswure odhesion of vinyl points. Formulo 117 should be
applied to cleaned areas as soon as practical to prevent
further surface contamination. The following precaulicns
should be observed to assure adhesion of vinyl paint over
Formula 117:

a. Apply first coat of viny! primer, Formula 119 ot
120 over Formula 117 as soon as practical, and preferably o=
within 24 hours after application of Formula 117. Any rusted
areas should be re-blasted and recoated as above indicated, «=d

Where Formula 117 has been on long enough to pick
up blasting dust, oil film or other contaminants, a second -
coat of Formula 117 should be applied by brush. In any
event if the Formula 117 is mare than a week old, a second
thin coat of Formula 117 should be applied by brush or
spray to insure adhesion of vinyl primer. _.

€. Where a moisture problem exists, addition of up
to a pint of methyl ethyl ketone, ethyl or butyl aleohol per
gallon of Formula 117 may eliminate the last trace of
moisture and promote adhesion.

d. For further details, see article 9190. 162.
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Vinyl paints should not be applied over conventicnal
films becase of the softening effect of the ketone solvent
ingredient.

3. Film Thickness. Proper film thickness is
mandatory in the application of vinyl paints. Approximate
areas covered by one gallon of paint at required film
thickness are given in following table:

Material Dry film thickness Area
Vinyl primers...... 6.0mils ............ 35 sq. ft
Vinyl atifouling ... 4.0..........co0aln, 125 sq. ft.
Vinyl-alkyd paints.. 4.0..........c00000e 100 sq. ft

4, Mixing. Mix paints thoroughly prior to use to ensure
uniform dispersjon of pigments. This is best accamplished
with mechanical shakers of high-speed stirrets and is very
important in the case of antifouling paint.  The copper pig-
ment will settle to the bottom of containers during storage
of the paint. All of the pigment must be thoroughly dis-
persed in the liquid paint in order to achieve optimum ant{-
fouling properties. After agitation, examine with sultable
hand paddles to ascertaln that the contents are properly
mixed. Re-stir as necessary to keep the pigment in
suspension.

5. Yinyl Paints. These may be applied by raller-type
applicator, brush, o spray (conventianal, hot spray of
airless).

6. Sproy Applicatisn of Vinyl Paint. The octual
application of vinyl coatings by spray requires more
technique and a better understanding of spray equipment
than is usually excercised with other type finishes.

a. Since these products are comparatively low in
nonvolatile film forming materials, the operator must take
slow steady passes with the spray qun and supervisors
have to constantly restrain the sprayers from going too
fast. The speed of the passes has a direct relation to the
dry film thickness which, in tum, influences the ultimate
performance of the system, Hot and airless spray require
special techniques that should be developed by the ship-
yard. Formulas 119, 120, ond 121 should never be heated
over 120°F. in hot spray applications,

b. For conventlonal spray, odjustments should be
made to detemmine the presswe most suitable for obtaining o
unlfoem fon with proper dtamization. A fan which produces
100 dry a spray will result in g ‘‘powdery’’ surface with
considerable depoait of spray dust upon it. To correct this,
the air presaure should be reduced and the paint pressure
increased. Conversely, a fan which gives a spray too
wet may result in a "splotchy’’ film or may sag. To
correct, reduce the paint pressure and increase the air
pressure. Spray pattem should be kept wet and the film
continuous as the area is covered. If the fan narrows
down or the paint starts to spit out of the gun, the nozzle
should be removed and cleaned.

c. Atomizing, fluid pressures, and necessity for
thinning paints are variable factors largely depending upon
one’s familiarity with the paints and are influenced by the
viscosity of the paint as received, temperatures pre-
vailing during application, type of spray equipment, length
and diameter of paint lines, whether or not the paint line
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is lifted against gravity, and similar factors. Thus, for
each application or new shipment of paint, the spraying

conditions may be somewhat different. In the absence of
previous experience, the steps below should be followed:

(1) Make sure that the spray equipment is clean, in
good working order, and correctly assembled. Obviously
wom parts, particularly the air cap, fluid tip, and needle
should be replaced. These parts should be examined for
clogging and should be cleaned during the application
whenever it is apparent that the qun is spraying improperly.

{2) Adjust the spray qun to wide fan position and
the paint fluid valve to about one-half full opening. Adjust
the atomizing air on the qun to about 60 pounds and the
paint fluid pressure to about 30 pounds and sample the
spray pottem. If the spray pattem is not suitable, and no
further adjustment or combination of adjustments of the
fan width and paint fluid valve will correct it, increase
the fluid paint pressure in increments of 10 pounds, up to
60 pounds. If the spray pattem is still not suitable,
thinning of the viriyl paints will be required.

{3) A ketone salvent {methyl isobutyl ketone or
menthyl ethyl ketone or a 50/50 mixture of ketcne and
xylol} should be used for thinning paints {when required to
obtain suitable spray pattem) ar cleming equipment. A
reduction of one-half to 1 gallan of ketone to 5 gallons of
paint as received has been found to meet most situations.

{4} Reduction of viscasity of vinyls has also been
accomplished by warming cans in steam box located an
the job, maintaining temperature below 35°F.

d. Application should be made with a cantinuous
stroke parallel at all times and overlapping preceding
stroke at least two inches.  Care should be excercised
not to pause at the end of the stroke since this will cause
piling up at the laps, causing an uneven oppearance and
perhaps sagging. The proper distance from qun to surface
should be maintained as closely as practical. In general,
this distance should not exceed 16 inches. In tight
comers and weld areas, the pattem should be reduced to a
small ovol to adequately cover these areas. A spray coat
consists of one or more passes depending on paint and
should be considered as thot amount of paint applied at cne
time just short of sagging.

e. “ A three pass cross technique, found particulary -
suitable for application of vinyl primess and saran to large
areas, in order to produce uniform films of the proper
thickness, is as follows:

{1) Cover any given area with horizontal passes of the
qun, moving the qun ot a speed consistent with keeping
the spray pattem wet and the film continuous as the area
is covered. Next, cross the same areq with vertical
passes of the qun in like fashion. Lastly, recross the
area horizontally. Consider these three passes of the
gun as one spray coat.

(2) In confined areas such as crown frames and
other welded structural members, it is generally not practical
to "cross-stroke’’ each spray pass as suggested by this
technique. In such instances, the three spray posses may
be made back and forth in the same direction and the
spray hand must reduce the middle of the spray pattem to
fit the structual member.
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f. If too high a spreading rate is obtained on the job
with a given coat, the surface should be examined for
light spots and holidays. '

g. Depending on thickness of the wet film and weather
conditions, vinyl paints may be recoated within one hour.
A minimum drying period of four hours, preferably longer,
is necessary between the final coat and undocking to
ensure solvent release,

7. Externcl Atomizing Sproy Guns. Most types of ex-
ternal atomizing spray quns, narmally available to
shipyards and ships and assembled with a pressure tank
equipped for separate control of paint and atomizing air
messures to obtain a satisfactory spray pattern, may be
used. However, some will perform better than others.
Some assemblies will be found to clog at air cap during
continuous spraying and may require too frequent cleaning.
This may produce too small a spray pattemn or may require
spraying too close to the surface.

B. Recommended Air Caps and Fluid Tips. Informa-
tion regarding recommended air cap and fluid tip combing-
tions for all of the approved brands of spray quns available
in standard stock are being obtained from equipment
manufacturers. To date, recommendations have been

“received as follows. (Similar information received from
manufacturers of other equipment will be disseminated upon
receipt. }

Combinations

Model-  Materia! nozzle Air nozzle Needle value
Binks
gun Part No. Size  PartNo. Size  Part No.  Size

7 T-702 33PB T-701 3PM T-703 13
13 T-903 63PB T-301 638 T-1D74 63A
19 T-903 63PB T 638 TI0B 1§

DeVilbiss Fluid Size Air Cop Size Fluid Size Producs
Gun Tip Needla tion

MBC-510 AV-601 D AV-640 64 MBC-49% D  Very

rapid,
MBC-510 AY-501 E AVG4) 704 MBC-44 E Moderate,
JGA-502 AV-601 D AV-840 64 MBC4% D Very

rapid,

JGA02 AV-801 E  AV-540 704 MBC-444 E  Moderate

Eclipse  Fluid gun Nozzle

gun

Gé No. 400or44  No. 1,2,3 or 6 fan-slot or cone-fan, ad-
justable.

GAT No. 40or 44  No. 17, 27 or 37 favsiot or No, 47, ad-
fustable (when ordefing No. 47, ad-
justable, specify gun model).
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9. Other Acceptobla Spray Gun Combinations. Other
combinations which have been used for shipyard opplication
or vinyl paints include the following. (Part descriptions
as reporied by shipyards are indicated.)

a. Binks Thor No. 23 external mix extension qun
with T90367 air nozzle and T901 No. 67 material nozzle.

b. De Vilhiss MBC extemal atomizing qun with
following combinations:

1. 62 air cap with MB-1015-CS or AV-601 fluid
tip.

2. 62-1 air cap with AV-15AC-1 fluid tip.

3. 64 air cap with AV-15-D or AV-115-DN fluid
tip.

4. 65 air cap with AV-15-D fluid tip.

5. 763 or 765 air cap with FX fluid tip.

c. ‘De Vilbiss MBD qun with 54 air cap and AV FF
fluid tip or 64 air cap, AV-15-D fluid tip and MBD
403DEX needle.

d. De Vilbiss type PQBC510 ond Graco No. 202798
pressure pumps have been used to supply paint to the
Spray qun.

10. Safety Precoutions. The solvent used in the
component formulations of the vinyl systems is more
flammable than other paints. Their vapors can produce
physiological and toxic effects if breathed continuously for
long periods, but no more so than results from previously
used paint coating solvents. -All precautions and safety
measwes pertaining to flammable materials, such as no
smoking, welding, buming in the immediate areas, grounding
of spray equipment, elimination of chipping, and other
spark-producing operations, should be enforced. Proper
gas masks or respirators for spray hands and proper
ventilatian (of the explosion-proof type) should be
utilized, Spray equipment discussed in paragraphs 8 and
9 was not specifically designed for the application of
these coatings. It is possible that spray quns have
exposed ferrous parts, and therefore are capable
of producing a spark. Safeguards should be taken to
guard against this hazard where it is found to exist. (See
article 9190. 163 for detailed safety precautions particular-
ly with respect to tank applications. )

9190, 167 SYNTHETIC RUBBER COATING

1. To ensure compatibility of each item with the com-
ponents of this system, all items being used must be prod-
ucts of the same monufacturers.

2, Prime immediately after abrasive blasting, Apply
two coats priming cement by brush to ensure complete sur-
face coverage. Allow at least 20 minutes drying time be—
tween priming coats and befare first liquid synthetic rubber
coat. De not apply priming cement over any previously
applied rubber compound.

3. The liquid compound is shipped unaccelerated and
is ready for use only after accelerators have been added,
Instructions for use on the package indicate how much
accelerator is required and how much should be supplied.
Thoroughly stir the accelerator before mixing. Add
accelerator in proportions indicated while stirring vigor-
ously to obtain best dispersion. Mix only as much com~
pound as can be applied in 40 minutes,
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4, Apply accelerated liquid synt hetic rubber compound
by brush, using short even strokes. Awvoid scrubbing ac-
tion. Brush from dry 10 wet area. Entire brush should not
be dipped into the liquid compound since so doing will have
a tendency to trap excessive amounts of air in the brushed
coat. Hold brush at an angle and pick up material on cne
side of the brush, leaving the other side of the brush prac-
tically dry. This dry side of the brush can be used to ad-
vantage in counter-stroking for even distribution of coating
material. After material hos been applied, do not disturb
again except to smooth out runs or drips. Spray the coated
surface immediately after each coat with xylol from atomiz-
ing spray gun such as a common insect-repellent sprayer,
This will disperse any air bubbles formed during brushing.
Allow ane hour minimum between coats. Each coat will
average about . 00B-inch thickness. Apply five coats to a
thickness of approximately 0.40 inches. Dry final coat
from two to four hours to allow solvents to evaporate,

5. The coating requires heat, preferably heated dry
circulating air to cure. The rate of increasing the temper—
agture to'a maximum of 175 °F. to 200 °F. is indicated in
the manufacturer’s instructions and should be followed as
closely as practicable since improper or incomplete curing
results in short lived coatings.

6. Troweling compound is used as a putty or filler for
abnormal pits or where sharp comets or grooves require
filleting. Material must be accelerated before use,
Thoroughly mix accelerator and troweling compound in
accordance with manufacturer’s instructions. Apply over
either priming cement or rubber compound as necessary.
Apply successive coats to build up required thickness
rather than excessively heavy applications. Troweling
compound can be applied over synthetic rubber compound
but requires a tie cement over priming cement.

7. Finally the cured coating should be tested for hard-
ness using the Shore A" Durometer and for pinholes using
the "electrolysis test.!' These tests are indicated in
Mil. Spec. MIL-5-15058.

2190. 168 TANK COATING SYSTEMS

1. Puint coating systems qualified under Mil.Spec.
MIL-P-23236 are approved as tank coatings, except in fresh
water tanks. Thorough surface preparation by blasting to
bare steel must be accomplished to obtnin maximum adhesion

TABLE 15 —MIL-P-23236 QPL COATINGS*

A

and perfermance. Coatings shall be applied as recommended
by the manufacturer, except that minimum film thickness
shall be as shown in table 15.

2. Selection of any one of the above classes of coat-
ings should be made on the basis of the following factors
contributing to total application cost and tme avatlable
for opplicution:

a. Total coating matetial cost (that is, cost per
square foot for recommended film thickness rather than
cost per gallon).

b. Number of coats to be applied.

¢. Equipment avalable for coating application end

ease of application.
. d. Ambient temperature, pot life, drying time re-
quired between coots, and curing time.

e. Sdety precautions required.

f. Colors of cocting system from stondpeint of ad
to application and inspection of tank during application and
in service.

g. Avuilability of technical serviges.

3. Maintenonce, When touchup or repair of tank
matings 1s required, the following procedures should be
used:

a. Surface Preparation. Brushblasting to remove
losse und deteriorated paint 15 recommended. Where not
practical, wire brushing, sanding or other suitable mechanteal
meons should be used. Intact paint should be “faired!
priar to application of new coate of palnt. Grease, oll,
dirt, and other contaminants should be removed.

b. For compatibility, touchup of coated tanks should
be accomplished with the same system os originally
applied. For example, Class 1 materia) should be used
over Class 1. Where this Is not practical, the fallowing
systems are approved:

(1) If Class 1 or Class 4 coating system has
been applied, repaint with Class 1 o Class 4; Class 2
coating, where approved, may be used over Classes 1 and 4.

(2) If Class 2 was applied, repaint with Class
1,204,

(3) If Class 3 was applied, repant with Class
1, 3or 4 {or Class 2 where approved).

{4) If Formula 113 wae applied, repaint with
Formula 113 or Class 1 or 4 coating systems.

Total Dry Fiim

Ial;u!u!u u

Spec. Type una Coating Syluﬁ

Class _ Thickness (Mils)

Type I, Cl.1 DEVRAN 203* 8 Min. Devoe & Raynolds Co.
1-202 Primer Rutherfard & Delancy Sts.
2-Tank Coating 203 Newark, N.J. and

Riverside, Calif.

Type 1 Cl1 1 DEVRAN 215 8 mils Devoe & Raynoids Co.
1-202 Primer Newark, N. 1. and
1-Tank Coating 215 Riverside, Calif.

Type 1, CL.2 AMERCOAT No. 78 16 mils Amercoat Cormp.

1-No. 78 Black
1-No. 78 Red
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Table 15 Cont'd

Spec. Type and Coating System Total Dry Film Manufacturer
Closs Thickness (Mils)
Type 1, Cl1.2 AMERCOAT No. 79 16 mils Amercoat Corp.
1-No. 79 Black
1No. 79 Red
Type I, Cl.2 TARSET-2cts® 15 min. Pittsburgh Chem. Co.
Neville Island
Pittsburgh 25, Pa.
Type I, C1.3 DIMETCOTE No. 3* 2to3 Amercoat Corp. 4809
1 Dimetcote Firestone Blvd. South
2-D-3 Nonflammable? Gate Calif. and
Curing Soluticn Buffalo, N.Y.
Type 1, C1.3 DMETCOTE No. 4 35 mils Amercoat Carp.
- (1 coat)
Type 1, CL.3 ZINCILATE 101-C 35 mils Industrial Metal Protective
Co., Inc.; 401 Homestead
Ave., Dayton, Ohio;
414 Wilson Ave., Newark, N, 1, :
and Xenia, Chio.
Type 1, C13 ZINKOTE1 coat)® 3-5 mils Amercoat Corp. South
Gate, Calif. and Buffalo, N.Y.
Typel, C13 CARBO ZINC No. 11- 3-4 mils Carboline Co. 32 Hanley Ind.
HFP-(1 coat)? Ct. St. Louis 17, Me.
Type I, Cl.3 RUST-BAN 150/1595° 2t04 Humble Oil end Refining
1-Rust-Ban 190 Co. 8230 Stedman St.
1-Rust-Ban 1952 Houston, Tex.
Nenflammable Curing
Solution
Type I, C1.3 CATHA-COAT 300° 2to4 Devoe & Raynolds Co.
1-Catha-Coat 300 Rutherford & Delancey Sts.
1-MD-2599 Curing Newark, N.J. and
Solution 2 Riverside, Calif.
r=» Type 1, CL4 DEVRAN 203W System 7 mils Devoe & Raynolds Co., Inc.
1-202 Primer Rutherford & Delaney Sts.
2-Tark Coating 203W Newark, N.J. and
—p Riverside, Califomia
Type I, Cl.4 LAMINAR X-500 6 min. Magna Coatings & Chem Co.
1-Primer (Yellow- 1785 N. Eastern Ave.
green ) 4-G-14 Los Angeles, Calif.
1-White 4-W-1
1-Gray 4-X-13
1-White 4-W-1
= Type 1, Cl 2 RUST-BAN 191° 35 mils Humble Gil and

(1 Ceat)

Retining Co.

*Tarset not recommended for aviation fuel tanks - may discolor clear fuel.

2(Coatings applied in excess of recommended film thickness require additional coat of curing solution.

*Tnorganic zinc coatings should not be used where exposed to an acld envirenment (such as in sonitary or drainage
tanks) or where acid cleaning is used. Where white powder and crystals formed during coring has to be removed (such
as in fuel tanks where these deposits may clog filters), removal should be accomplished within 24 hours after application
of curing soluticn by flushing with weter. Mechanical sctubbing should olso be used if necessary.

Chapter 9130

40

CHANGE 1
15 Janwory 1966



*Inorganic zine coatings should not be used where exposed to an acid enviranment {such as in sanitary or
drairage tanks) or where acid cleaning is to be used. Where white powder and crystals formed during curing
has tobe removed (such as in fuel tanks where these deposits may clog filters), removat should be accomplished
within 24 hours ofter application of curing solution by flushing with water. Mechanical scrubbing should also be

used if necessary.
*See latest QPL 23236 for approved coatings.

9190. 159 VINYL PLASTISOL COATING, MiL-P-20489
1. General.

a. A vinyl plastisol is ¢ liquid paste (dispersion)
of polyvinyl chlaride tesins in a plasticizer, The liquid
plasticizer replaces the solvent, hence the term plastisol.
In contrast, a less viscous mixture of resin, plasticizer and
a solvent is known as an organisol. To this dispetsion,
lillers, stabilizers, pigments, and other modifying ingre-
dients are added to give special physical and rheological
(Hlow) properties. The method of applicotion consists of
preheating an article, dipping in the plastisol, and
fusing it at a temperature of 350° to 375¢F. During
tusing, the plastisol is converted into a solid in which the
resin and plasticizer become mutually dissolved, Plastisols
have a multiplicity of uses and are particularly adapted for
application In thicknesses of 10 to 100 mils on complex
shapes that can be accommodated in a dipping operation.

b. Plastisal coatings are particularly useful in
covering intricately shaped surfaces whese heavy, im-
pervious, seamless coatings are desired. Plastisols have
been used for coating tool handles, washers, metal O—rings,
drums, veive hand wheels, steel racks, hooks, pipe sections
(extericr sur face)}, strainers, panel knobs, duct wark,
strongback, stowage clips and may other items.

c. Plastiscls form tough, flexible, abrasion-r esistant
coatings which have good retention of their physical
properties after immersjon in aliphatic hydrocarbons, acids,
and alkalies, There is, however, an appreciable leaching
of plasticizer in aromatic hydrocarbons and ketones.

d. Due to thermal-decomposition products emitted by
plastisols when exposed to elevated temperatures, the use
of plastiscls shauld be limited to relatively small areas,
Proposals for application of plastisol to extensive areas
should be referred to the Bureau of Ships for approval.

2. Surfaca preparction.

a. Surfaces to be coated with piastisol must be
free of all traces of oil, rust, scale, and dirt. All welds
must be chipped and all flux from soldering or brazing must
be removed. All loose joints, small hales, and potous welds
must be eliminated as they trap alr and couse blistering of
the coating during cure. It is not necessary to grind welds
and metal as smooth o8 in sheet-lining work since the
plastisol will assume the contour of the metal and, to
some degree, fill in and smooth over a rough sutface.

b. The surinces should be cleaned by atrasive blast-
ing as this method provides a surfece for maximum bond
strength. (For soft metals such as aluminun, suitable
chemical cleaning may be used in lieu of sandblasting.
Chemical residues must be tharoughly removed by hot
water rinse). After abrasives blasting or chemical cleaning
and immediately prior to application of the primer the surfaces
should be degreased by solvent washing.

c. Soft solder {(S0—50) cannot be used for a joint to be
coated with g plastisol without mechanical fastener because
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it loses all strength at the baking temperature {10 percent
tin-90 percent lead or 20 percent tin-80 percent lead solders
can be used unsupported for a joint).

3. Priming,

a. Plastisol when apptied to bare metal has little
or no adhesion and can easily be stripped off. However,
plastisol applied over an approved primer (spectf ied by the
plastisol manufacturer) has excellent adhesion. Thereicre,
when applying the primer, do not apply it to surfaces from
which the plastisol coating will be removed, such as the
core of valve hand wheels.

b. Primers contain solvents. The proper safety
precoutions pertaining to the use of solvents should be
followed. The primer can be applied by brushing, spraying,
o dipping, as stated below:

_ {1) Over aluminum: Apply one coat of pretreat-
ment, formula 117, and allow to-dry for 10 minutes, Then
apply ane coat of plastisol ptimer and air dry for 20 minutes
minimum, but not more than 16 hours.

{2) Other metals: Apply a single coat of plasti-
sol primer directly to the metal sutface and allow to dry
for a minimum of 2 minutes, but not mare than 16 hours,

4 Application of Plastisel.

d. Suspend the primed article In a forced-draft
alr oven at 3509 to 3759F. for 10 to 20 minutes or until the
metal reaches the oven temperature,

b. Remove the article from the oven and immediately
immerse it In the plastisol, leaving it completely immersed
for 30 to 60 seconds, depending upon the thickness of
coating desfred.

c. Withdraw the article slowly from the plastisol
tank in such a monner that the excess fluld -compound can
tun off at a single point which will not be readilly visible
on the finished article.

d. Allow the article to dratn until all dripping has
stopped.

€. Retum the article to the oven at 350° to 375°F.
for 10 to 20 minutes, of until dense fumes are emitted
from the coated article, indicating complete fusion,

{ Remove the article from the oven and suspend it
on a rack until it is cooled to room temperature.

g. Trim drip marks and excess plastisal from
areas which were not to be covered,

5. Plastisol coatings, if damaged, can be patched with
a heat-curing putty or an air drying vinyl putty which are
available fram the plastisol manufacturers,

6. The dip couting of various articles with plastisdls,
owing to differences of specific heat, cooling rate, mass,
etc., of the materials to be coated, requires that the process
be precisely tallored to the article, The above procedure
is adequate for the average product. However, separate
speclfic instructiqns should be obtained for special products,
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9190. 170 EPOXY REPAIR COMPOUNDS
1. Generul.

a. -The epoxy hull-repair compounds listed in
paragraph 2 below are approved for filling and repairing
cortoded or pitted metal and minor damage in wood, priar
o painting. -

b. The epoxy hull-repair compounds are not
approved for repair of severe deterioration as defined in
chapter 9110 of the Buresw of Ships Technical Manval. For
making repairs of this nature the procedures outlined in
chapter 9110 must be followed.

c. The epoxy-type compounds herein specified are
not affected by vinyl primers, show good resistance to
sagging on vertical areas, and aan be ground or sanded after
curing.

_ d. Epoxy resins and catalysts present toxic hazards

because of severe skin ir ritations coused by allergic

reactions in some individuals., Safety precoutions must be

followed to avaid inhalation or direct skin contact. ’
2. Approved hwil smesthing compounds. The compounds

listed below have been laboratory tested and shall be

used pending the development of a specification.

a. The following epoty smoothing compounds which
are resistant o alkali cre approved for general use, and
for application in way of cathodic protection (magnesium
anodes, and impressed current),

Compound Menufectures
Devcon A Devcon Comporation, Danvers,
Mass.

Epoxit No, 6003A with Palmer Product s, Incorporated,

403 Hardener Montgomery County, Worcester,
Pa.
Paxy putty (blue) Permalite Plastics Corporation,
Energizer (black) 608 Terminal Way, Costa
Mesa, Calif.
Hysol 5115 with 3639 Hysol Carp. Olean, N.Y.
Hardener
Hysol
X A9-C630 with Hysol Carp
X H2-C631 QOlean, New York
Hardener (short pot
life)
Hyeol
X A9-C612 with Hysol Corp.
X H2-C613 Olean, New York
Hordener (fong pot
life)

b. The compounds listed below are not alkali
resistant, and should be used only in areas not affected by
cathodic protection {magnesium anodes and impressed
current).

Compound Monvfocturer
Deveon F Deveon Corparation, Danvers,
Mass,
X237A Dolphin Paint & Varnish Co.,
12378 922:Locust Street,
Toledo 3, Ohlo
Epocast 158 Furane Plastlcs, Inc.,
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Curing Agent No. 9815 4516 Brazil Street,

Los Angeles 39, California
Base Materinl EC1751 Minnesota Mining and Monufactur-
Curing Agent EC1752 -ing Co.,

411 Piquette Avenue,
Detroit 2, Michigm

3. Swrioce preparatien. Paint, rust, scale, and grease
should be removed by wire-brushing, abrasive-blasting, or
other suitnble means, The surface should be thoroughly
dried prior to the application of the hull smoothing compound.

4. Application

a. Hull smoothing compounds should be applied
in accardance with monufocturer’s instructjons, When
fully cured, the filled-in area should be sanded smooth and
painted as required.

b, Epaxy smoothing compounds are two-component sys-
tems which harden by curing, Curing time is affected by
temperature. It 18 recommended that at temperatures below
S0PF. the epaxy compound be mixed indaors, and that the
hull plating be warmed prior to application, where practical.
Warming the repaired area with hot-air guns or infrared heat
should accelerate the curing. At 70°F., the compounds will
cure in approximately 24 hours,

S. Safety precautions for proper handling.

a. Avold contact with skin and eyes during application
and grinding operations. Use pxotective clothing and skin
creams, gloves, and goggles as necessary,

b. Do not inhale fumes and dust. If work is to be done
in interior spaces, positive exhaust ventilation should
be provided. Orgumic vapor respirators, approved by Bureou
of Mines, may be necessary for protection against fumes,
if such ventilation s not provided. An approved dust
respirator may be necessary when excess resin is ground
oft.

¢. Good housekeeping is very important. Avoid spilling.

Promptly clean up all drippings, waste, and deposits on
wols. Wash all pratective clothing and equipment if
contaminated. Place waste matter 'in covered waste cuns.
Keep chemica! containers clearly labeled and tightly
covered when not in yse, ,

d. If any individual worker shows a sensitivity
to the compounds, he should be removed immediately from
this work ond referred 1o the Medical Deparoment. Where
these compounds are used extensively, the shipyard hygienist
should be called to the job site for advice.

92190, 171 PAINTS RESISTANT TO PHOSPHATE ESTER
AND PETROLEUM TYPE HYDRAULIC FLUID

The following coating systems are approved for painting
of swiaces subject to exposure to Mil. Specs. MIL-H-13457
phosphate ester, and MIL-L-13017A, MIL-L-17331D, and
MIL-L-17672A petrcl eum-type hydraulic fluid from spillage.
'Becauae of the flammability of solvents, applicotion of
coutings of ship’s force should be limited ta thase with a
minimum flash point of 100°F. '

1. MIL. Spec. MIL-P-23236, Class 1, 2, and (see
aticle, 9190.189 for approved coatings and dry film
thickness}. Application should be in accardance with
manufacturers instructions.

2 M1), Spec. MIL-P-722808 hydraulic fluid realstant
epoxy paint { flash peint 75° F. min.).
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e. Phenoline 372 system consisting of onte coat Phe-
noline 372 primer and one coat Phenoline 372 finish coat,
applied to a totol dry-film thickness of B mils, Application
should be in accordance with manufacturer’s instructions.

Manufacturer: Carboline Compony
32 Hanley Industrial Court
St. Louis, Mo.

9190. 172 TANK COATING SYSTEMS FOR FRESH WATER

1. The following coating systems are approved as
tank coatings in potable and feedwater tanks (except in
feedwater tanks on nuclear-propelled ships). Thorough
surface preparation by blasting to bare steel must be
accomplished to obtain maximum adhesion and performance.
Proprietary coatings shall be applied as recommended by
the manufacturer,

a. Devoe and Raynolds Co. *'DEVRAN 207" three-
coat system {consisting of one coat Formula 207 Pale
Gray, Formula 207 Pale Yellow, and one coat Formula 207
Pale Blue). Dry-film thickness should be g minimum of
6 mils.

b. Wisconsin Protective Coating Corp. ''Plasite
7133 HC" coating system consisting of two coats of
"Plasite 7133 HC" applied to a minimum dry-film thickness
of 8 mils.

% 9190.173 INSTRUCTIONS FOR APPLICATION OF

BALLAST TANK FLOTATION TYPE RUST
RETARDING COMPOUND

GENERAL

1. Preservative shall be applied and all surfaces
coated as described herein. Preservative remaining on top
of the water after application may be stripped from those
tanks which may act as a source of harbor pollution during
later operations and from all tanks which may be used for
ballast cooling water during beaching operations. **Stripping’!
means remaval of any floating layer of material which
remains after coating the sides and overhead.

2. Insofar as proctical, compounds should be retained
on the water surfoce,

3. The presence of flotatian type compounds increases
the time required to separate water from Novy special fuel
oil and diesel oil. Accordingly, tanks to be used for fuel
stowage should be steamed clean if flotation compounds
have been applied.

4. The minimum flash point of MIL-B-21006 flotation
type preservative is 325 F. Accordingly, it should be
considered the same as lubricating oil with respect to
safety precautions as outlined in Chapter 92,

5. In cases where the salt water ballast discharge is
located close to the distilling plant suction, the distilling
plant should be secured during debollasting to prevent con-
tamination of the drinking water.

APPLICATION

6. Preservative should not be applied when the water
temperature is less than 5° F.

7. Quantity of preservative added shall be calculated
as follows:

Q=L xWxTx 58 where L = average length, W =

average width, and T = 3/4 inch thickness of preservative
compound.
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For example, to calculate amount needed for tank
whose length is 20 feet and width is 17 feet:
20 x 17 x 3/4 x /8 = 160 gallons of preserva-
tive needed.

8. To prevent harbor pollution by overballasting and
discharge of preservative overboard, ballasting and de-
ballasting operations in connection with the application
of preservative should be done out of the harbor area,

9. Before preservative is applied, all surfaces of each
tank should be washed with a high pressure stream of salt
or fresh water. All sludge, mud, etc., should be removed
before compound is added. Loose rust and heavy rust scale
should be removed before application of preservative,
Intact paint and previously applied preservative need not
be removed.

10. To ensure complete coverage of the tank bottom and
overhead plating {(and intermediate level horizontal plating
in ISD wing tanks) compound should be pumped on these
surfaces. Pump pressure should be approximately 80 pounds,
The use of a pump with 144 inch suction and discharge
hoses is recommended. The end of the discharge line
should be fitted with a piece of pipe flattened to form a
non-atomizing nozzle. Application of preservative by an
eductor which mixes water and preservative directly should
not be used.

11. Insofar as practical, the other surfaces should then
also be sprayed. Tank should then be filled with water up
to the level of the bottom longitudinals and the remainder
of the specified quantity af compound poured into the tank.

12, Ballasting should be started immediately after
pouring in compound. Flood each tank at @ maximum rate
of six inches per minute. Ballasting must be stopped when
the level is within ¢ few inches of the top in order to pre-
vent loss of material through the vents. Add more water to
the tank with a hose until the overhead is in contact with
the floating layer. In addition, if practical, trim the ship
fore and aft and list it port and starboard ta ensure coverage
of overhead plating which may have been missed during
pump application, After a minimum of one hour, deballost
all tanks at @ maximum roteof six inches per minute taking
care not to strip the floating layer when the level approaches
the suction inlet. (L.SD third deck teanks should retain
approximately 6 to 12 inches of water in the bottom to pre-
vent runoff of excess preservative. Experience has shown
that coating in the third deck tanks is often very thin as
these tanks can be drained dry by dump valves directly
above.) This is considered one cycle except that ‘tank
topping! is necessary only for the first cycle.

13. Continue bollasting and deballasting each tank
once every 24 hours for a tatal of three cycles allowing a
minimum of one hour between the bollasting and deballasting
operation. An additional three cycles should be completed
at the convenience of the ship. These materials may nat
form a gel during the ballosting cycles,

14, If the tank s to be stripped of all residual pre-
servative, strip the tank of all ballost water and floating
compound.

MAINTENANCE

15, All tanks should be inspected at least once every
four months and preservative added if necessary. The
quantity to be added will depend on frequency of ballasting
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