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Crarrer 1N
MARINE PAINTS.

One ‘hundred tons of paint, costing approximately $23,000,
represents the initial color requirements of a new battleship.
The annual upkeep cost may even exceed this sum, since it is
the custom to repaint different parts of a modern war vessel
every three to six months. This would indicate an annual
paint protection outlay of nearly a million dollars for our
Navy. If to this sum we should add the cost of painting the
thousands of lake boats, freighters, river steamers, and pleas-
ure craft, a conception may be had of the importance of marine
paints. While many different types of painting products are
used on vessels, only those which find the most universal appli-
cation will be discussed in the following paragraphs.

Primer Paints.—The priming coat of paint upon steel ves-
sels is the mwost important of all, since protection from cor-
rosion is governed by the effect of the initial coating applied
to the steel. 1any thousand tons of red-lead paint are
annually used for this purpose. .\t the present time most
red-lead paints that are used for naval vessels come in pre-
pared form ready for brushing, one of the most satisfactory
being composed of two parts of red lead and one part of silica,
ground in linseed oil, drier, and mineral spirits. Such a paint,
if well made, will remain in prepared form in a can for a long
period of time without showing any tendency to harden, even
though the red lead should con.ain up to 12% of litharge.

Botton Paints.—Among the most important naval paints
are those which are applied to protect the submerged parts of
the hulls from corrosion or fouling by barnacles. The word
“barnacle” is the popular name for that form of marine
crustacea of the order Cirripedia, which consists of a clamlike
body lodged in a shell that is often formed in a series of rings
or plates. They become attached and adhere with great
tenacity to rocks, pilings, and vessels. When removed from
a ship’s bottom, the clamlike body will be found separated
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Battleship finshed with regulation war eolor,

MARINE PAINTS.

from the paint film only by a thin, semi-cal
which undoubtedly would allow the passage
pounds contained in the film.  Without :
the speed of vessels would be greatly reta
up of a thick incrustation of bharnacles and
During the building of steel ships it is the
above, to apply a coat of red lead for protect
during the construction period.  Any rust |
later on touched up and the whole unde
mediately afterward coated with what is
rosive marine paint.  This is a light gra
made of metallic zine, zine oxide, alcohol
and turpentine.  Drying occurs soon after |
A coat of red anti-fouling paint is then
composcd of iron oxide, zine oxide, merct
shellac, pine tar, and turpentine. Dy the
drying paints two coats may he applied to
a day's time and the vessel made ready fo
water.  T'his saving of time 1s a valuable
not embody the real reason for using (i
paints. [t has been found that for under-
are better suited than oil paints, since the
and peel off in sheets.  On the other hand,
not durable when exposed to the air.  Tor
ander burden, coated with shellac bottom pa
will present a large surface of the botton
Cracking and flaking of the hard film will
Examination of a new vessel after the
service will usually show that the shellac ps
fair service on account of the fact that it di
erly to the undercoating of red-lead-Tinsce
The entirely different characteristics of
prevented amalgamation of the films. T
resorted to, with the usual ships™-bottom
good service is usually obtained from then ¢
The writer has often doubted the efficie
a constituent of such paints, and suggeste
about two ycars ago, the water-white or an
late from turpentine known as pine oil.
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point of over 200° C.; is miscible with alcohol-shellac solu-
tions; has a high solvent action, and dries to a semi-resinous
film possessing considerable clasticity. In tests which were
conducted, paints made with the usual pigments ground with
shellac dissolved in a mixture of 4 parts of alcohol and 1
part of pine oil have demonstrated their superiority over
similar paints containing pine tar.

Fia. 56.

Upper view: Section of paint (lm removed from submerged plate
- . h )
test.  The barnacle removed from film Jeaves white semi-calcareous
membrane.

Lower view: Showing o harnacle attached to paint film removed from
submerged test plate.

Toxic Constitucnts of Bottom Paints.—The efficiency of
various toxic substances. such as merctry and copper, as con-
stituents of ships™-hottom paints, have formed the basis of
many practical tests that have heen carried out on steel plates
and in actual practice upon vessels.  Mercuric chloride, when

MARINE PAINTS,

ground in a paint, has been found high
but on account of its great solubility i
Jeached out of the film, which finally becc
oxide, on the other hand, heing a solid

lFornixa or Borros 1A

View of painted steel plate after alternad
and air. Paint on left-hand side contains ex
fouled with barnacles.  Taint on 1_’1gln doces
1 i excellent condition, cousidering time a
stantially insoluble in water, has heen f
material to use for the toxic ingredient
the presence of salt water, and especia
other pigments which possibly are elec
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A section of the tests ilustra

ARLINGTON PAINT TESTS, L3

R

paints in the rural districes.  [n industrial communities, where
the atmosphere is polluted with dust-laden <moke, such paints
are an absolute necessity,

Prepared pamts of the higher grade contain a substantial
amount of zinc oxide mixed with white lead (corroded or

sublimedy.  The iert pigments, such as  silica, barvtes,

Fio. 62,

. Microscopic view of fead paint which did not contain zine oxide.
Soniness of paint has caused the retention of dust, plant pollen and
nsects, giving darkened appearance to paint.

ahestine, whiting, china clay. etc., are used in moderate per-
“entages in some of these products.
Such paints afford the maximum wear and present the hest
ppearance in any climate. .
[n the official report of the inspection committee of the
American Society for Testing Materials, the following com-

=n~.:nts were made on the results of the ahoye-described swhite-
YAt tests at Arlington.
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THE TOXNIC AND ANTISEPTIC PROPERTIER OF
PAINTS.

Later experiments by the writer determined, in a more
satisfactory manner. the composition of oil vapors. The
tests were made in the “scrim” room of a large linoleum
factory where thousands of yards of cotton scrim are sus-
pended in the air and repeatedly coated with linseed oil: As
soon as one coat becomes dry, another lowing coat 1s applic 1,
and the process is repeated for several weeks until a semi-
transparent rubber-like mass of oxidized oil. '} inch thick,
is formed on vcither side of the scrim. In this room was
placed an open tin can containing a pint of ordinary tap
water. After exposure to the vapors in the room for a week.
the can was removed to the writer's laboratory and the con-
tents examined. The odor of the water was very strong and
suggestive of acrolein. A considerable quantity of suspended
and precipitated red oxide of iron was observed. As the

- water originally contained iron, it is probable that its precipita-

tion was due to the carbon dioxide given off by the drying
oil. Analysis of the water showed the presence of appreci-
able quantities of formic, acetic and butyric acids. Aldehydes
were also found present.

A consideration of the previously cited laboratory tests in
which the writer discovered the presence of carbon monoxide
in the vapors from drying oils and paints, will no doubt be
of interest to medical authorities. The results will probably
throw considerable light upon cases of poisoning which have
been attributed to lead absorption, but which were possibly
ue to the effect of carbon monoxide upon the red corpuscles
of the patient. Symptoms such as sallow complexion, general
l:fssitude, emaciation and incodrdination, caused by the inhala-
“OT} of carbon monoxide over long periods of time, might
@sily be mistaken for symptoms of lead poisoning. When
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238 PAINT RESEARCHES.

ventilated, but immediately afterward they may be

for a day or so, in order to allow the fumes from the pa:.
a thorough opportunity for asserting their antiseptic eflec
upon every portion of the walls, interior and contents of the
room. Fumigation with burning sulphur or washing the gy
paint with liquid antiseptics are probably no more efficien
from a sanitary consideration, and assuredly less productiye
of pleasing results from a decorative standpoint thap th:.
application of a fresh coat of paint to the walls and trim of
a room. Flat wall paints made of non-poisonous lithopope
and zinc pigments, on account of the ease with which they
may be applied, their low cost and their ability to hide sur-
faces with few coats, make them especially fitted for thi
purpose.

Cause and Preecention of Toxic Effect of Pigments.

Much has been published reg.arding lead poisoning, and the
subject has been discussed at length Doth here and abroad.
There can be no doubt that painters have suffered to some
extent from this disease, but recorded evidence shows that
the majority of cases have occurred in factories where lead
products are made. A historical review of the subject will
show that the hand mixing of drv lead pigments is fraught
with danger. It is apparent, however, that the painter who
handles prepared-paint products does not come in contact
with lead dust, and his trade is therefore a safe one, free
from the dangers that attend the older methods and materials.

Eminent authorities have pointed out that the inhalation of
dry dust containing metallic particles floating about, consti-
tutes the most dangerous source of lead poisoning : respiratory

absorption being readily accomplished under such conditions.

This, of course, calls for the elimination of dust as far as
possible in the painting trade. The dangers from cutaneous
absorption or from gastro-intestinal absorption, which are
in most cases caused through uncleanliness of hands or face,
will, of course, he reduced when more cleanly and sanitary
conditions are provided, and when the rules of hygiene are
more strictly observed.
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PAINT RESEARCHES.

TapLe 18

Livperiments Conducted in Well-vemtiluted Boxes.
Lower compartments painted with products containing 40% volatile

liquids.

Fig Vol in Pain ‘}“;‘;‘ il | o o i

1 T WOud Alcohol TG;::;‘S (}Sr ?gls Normal

2 | Denatured Grain Alcohol. 291 305 ¢

3 | Turpentine -1;8 199 “
T Benzol N 2;8 - 289 s

5 | Benzine 68° 230 239 “
o[ s | | e

TABLE 19.

Experiments Conducted in Partially Ventilated Bowves.
Lower compartments painted with products containing 40% volatile

liquids.
fu Volatile in Paint wll{l':\t::l}:.;’ff “;{.:.5,:,",}5" Counion of Avimal
“
1 'Wood Alcohol G;;‘('; W G;; ;gl 'S | Rather Sluggish
2 | Denatured Grain Alcohol 308 305 L s
—-3_ Turpentine - ﬁzou 1;0 “ T
4 { Benzol 281 25;_—' Duad
5 | Benzine 233 233 Rather sluggish
6 Hi[%:tg(l)iﬁ::? sﬁg;:l‘: 2:‘;” 72:2_ Apparently normal

*Flash Point Open Cup 102° F.,, Boiling Point 320° F.

TOXIC AND ANTISEPTIC PROPER

Tanng 20,
Lxperiments Conducted in Partially I enti

Open pint cans oi volatile liquids placed m low

Weight | Weight | Weight | Weigl
Istday ! 2ud day | 3nlday | 4th da
1

Pig
No,

I ] Wood Alcohol

Volatile

Grams | Grams [Grinns  Gran

298 300 293 1 288
2 | Turpentine 201 | 2o | 196 197
i
3 | Benzol 254 1255 | 250 | 241
R e Bl TP oy — e o i -
Benzol containing ‘ !
¥ S % nitro-Benzol 302 1 300 1 290 . 285
s High Boiling Point a4l | 239 ' 242 240

Petroleum Spirits

| i
|

It is quite apparent from these tests th
certain volatile liquids have considerable eff
confined in quarters not properly ventilated
weight is mdicated in many instances. T
least volatile (high-botling point petroleum
least dangerous, and this result would see

opinion of many. that these spirits are mo:
thinners for interior wall paints.

Ordinary 62° benzine and 90° benzol, on
great evaporative tendencies, proved quite
presence of nitrobenzol is evidently harmful.
discomfort, from the start of the test, to the
to its fumes.

The results of Series No. 1 arc interestin,
that when ventilation is supplicd, the vapors
tile compounds are not cllective.
stances, and they expand rapidly througho
ventilated room, their effect being dissipated
brief description is given herewith of the v:
used in the above-described tests.

Such vapor



Crarrer XV

rHE LIGHT-REFLECTING VALUES OF WIIITE AND
COLORED PAINTS,

In addition to toxic and autiseptic cffects, interior paints
should be cousidered from the standpoint of illumination and
psychologic values. The attention of engineers is being con-
stantly called to the relative value of difterent types of artificial
iluminants for interior spaces, Very little thought, however.
has been given to the light-reflecting power of the interior sur-
faces where such illuminants are used. That the surface
constitutes quite as umportant a factor as the type of illuminan
is indicated Dy the tests hercin described, where the illumina-
tion of an interior space lighted with a tungsten lamp varied
from 12 per cent. to 67 per cent. when ditferent surface colors
were used.

Athough considerable work has heen done on the light-re-
flecting power of wall papers.* the constantly-decreasing
tendency to use paper, on account of its insanitary properties,
and the steadily increasing use of wall paiuts of the oil type,
especially in hospitals¥ and public buildings. have necessitated
a reconsideration of the problem, since different methods of
determination would be required in many cases for two such
different substances as paper and paint.

A search of the literature on illumination has produced one
atticle which gives a series of carefully-made photometric
measurements on the retlective value of paints. This is by
Louis Bell,f who calls attention to the fact that traces of carbon
in a paint (gray) or dust of a painted surface immensely de-
crease the illuminating value. He advocates the use of light-

—————————

*“Surface Brightness and a_New Instrument for Its \[casurcmcnt
ow and Mackinney, [lium. Eng., vol. 3, Nov.. 1910, p. 633. "Appa-
ntus for \[e1surmg Light and Illumuntlon, Dow and \IaLknmu,
'et' World, vol. 60, Aug. 17, 1012, . 3

T “The Sanitary Value of \\iall P'nnts H. A. Gardner, Bull. Scien.
Sec. Paint Mfrs.” Assn. of U.

“Examination of the Coefﬁuent of Different Tints in Its Relation
to Indirect and Semi-indirect Lighting,” Louis Bell, Elec. IVorld, vol.
5. Jan, 1913, p. 21t

233

i R




