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INSTRUCTION FOR ..rPLYING SUBMARINE C.MOUFLAGE

The two comouflage schemes now being uscd in the Pacific
~rc refincments of gray and black designs that predate World
War #1. The "light gray", design 32/3ssB dated 18 March, 1944,
has for its basic tone a cold gray ,27 which blends well with
the water background under = wide range of conditions, both
day and night. This gray tone (27% reflectant), is carried on
most of the exposed vertical surfaces. &Surfaces which slope
away from the vertical and face upward are painted darker. Jur-
foces which slope away from the vertical and face morc downward
are paninted lighter. Horizontal surfaces which face upward arc
painted black. Horizontal surfaces which face downward are
painted white. The object of the design is to make the vessel
appear like a soft gray cloud of one tone -- the same tone as
the background. It is therefore necessary to use a more re-
flectant paint on the surfaces which get less light and a less
reflectant paint on the surfaces which get more light. Under
the roof of the bridge, in little corners around the sheers and
inside the forward shield of the conning tower there are a number
of places where the sunlight cannot reach directly. Unless these
places are brightened up with paint, the whole area seen from
astern will appear as a real dark spot on the sea when the rest
of the vessel is invisible. .very place where the light from
the sky is shut off by a horizontal platform the area below
should be lightened as far as possible to compensate for it.
This is called countershading. In the case of submarines, this
must be done very carefully because if overdone, white spots or
real light spots may be caught in the light of a low sun and be
very revealing to enemy aircraft even when the vessel 1is submerged,
In order to reduce the danger of detection in sunlight when at |
periscope depth, and also to permit submarines to approach toward
a low full moon with the enemy silhouetted against it, the forward
rounded portion of the superstructure and forward guarter of the
sheers are darkened with a gray of 16% reflectance.

The vertical sides of the superstructure below the main deck
abaft the conning tower are generally awash. <hen not awash, the
side is still so small that it has very little effect upon the
visibility to a surface ship. Since, also, the slides begin to
slope upward and round upward near the stern of the vessel, these.
portions are darkened to afford greater concealment To eneny air-
cralt.

On all parts of the vessel excepting the flat horizontal
portion of the deck, the paint is dull or "matte". On the deck
a glossy black is used. This glossy black loses part of 1its
shiny quality in a short time due to the combined galvanic action
throughout the submarine, the salt deposited from the sea and
bleaching and drying action of direct sunlight. In about twelve

| e . ENCLOSURE (A)
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days, the glossy black approaches an eggshell finish which is
ncar the ideal for low visibility. In case submarines are
painted with less than 12 days before they are to arrive in
their operating area, ,24 Glossy Black should be cut with an

equal part of Dull Black #13 or ,82-Y.

The "Dark Gray", design 32/9ss dated 18 lMarch 1944, is
less effective than the "Light Gray" for all surface work.
iowever, it is the most difficult paint job to see at peri-
scope depth and impossible to see in deep water below 150
feet. It has quite a bit of advantage over the plain black
in other situations also and was designed especilally for re-
connaisance patrols in clear calm waters where enemy aircraft
are the greatest danger. It is not bad for general patrol
work, but the "Light Gray" is much better, especially at night.
aven the so called "Light Gray" is too dark most of the time
but to make it lighter would unduly increase its possibility
of detection by enemy aircraft in the few situations that are

bad .

In applying the Submarine Concealment Camouflage painting
there are a few things which seem to give every one a little
trouble at first, even after paint samples and paint in miXxed
form are at hand, spray equipment is hooked up and the vessel
is prepared for painting with its primer coat on.

Dry and wet paint samples have been prepared by Navy Yard,
P.H., and Sub Base, FP.H. Six sets of dry samples have been pre-
pared by the SPERRY. One set should be turned over to the Squad-
ron BEngineer and one to each Division IZngineer aboard the SPERRY
and BUSHNELL. Since all samples fade or darken in t ime, they
should be replaced about once every five or six months, from Navy
Yard, P.E., paint shop ,71. Wet samples are being kept by the
painter assigned to the Squadron Engineer on the SPLRRY. A wet
sct should be kept by the BUSLINELL also.

BuShips has been requested to make specifications for the
submnarine paint shades and to direct Navy Yard, lLiare Island,
paint factory to supply the shades in ready mixed form. Pending
this arrangecment, the shades will have to be mixed in the field.,
The tenders can do this for the divisions. The tenders have also
been requested to assist in checking up on paint supplies, brushes,
spray guns, etec., and to provide the division relief crews with all
agsistance possible on these material matters.

Difficulties of obtaining any paint at all have been ex-
perienced in many Pacific areas, including Navy Yard, P.i.., and
sub Base, P.H. It is recommended that a careful check be kept
of paint stocks and 3 to 4 months allowed for filling new orders.

Do ENCLOSURE (A)
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The supplies now on the BUSENELL and SPERRY are adequats for the
present. The equipment in each case should be supplemented to

some extent.

Special attention should be given the following:

1. The rounded shoulder f'rom main deck to sides,

2. The outsilde upward rounded shoulder from the overhead
of the bridge, to the sides of the bridge shield.

3. 2nside of the bridge.

L. Jorward rounded portion of superstructure belOW'the
20 mm gun platform to the main deck,

5. In and around the shears.

There should be no difficulty on iteml: (the rounded
shoulders), if the blueprint instructions are followed. The
plans show a gradual shading from light to dark, going from
the side to the deck. After the basic light gray has been
painted on the sides, the next darker tone should be applied
by just spraying right along the shoulder from bow to stern.
“he gun should be held partially over the side and pointed
downward and outward at about 459 so that the lower part of
the shoulder that rounds upward gets sprayed without getting
the pzint down below the rounded part. The next darker coat
should go on in a similar way and the gun should be pointed
at about the same angle, but run along the shoulder a 1little

farther in from the side.

The third darker shade can be run along from.bow to stern
next with the cun shooting almost straight down and held farther
1nboard about where the rounded shoulder flattens out to the
main d eck surface, On some older classes of submarines, the
rounded shoulder is small -- 6" or 8" diameter instead of 24".
In this cass, one dark intermediate shade on top 1s sufficlent,

Vi

with the shading done like the second run on the big shoulder.

“he inside areas of bridge structures can not all be painted
alike because of differences in construction. Those that have
a "covered wagon" must be painted much lighter than those without
eny overhead. The undersides of all horizontal surfaces should
be painted white. Inside of the bridge, the extreme forward
bulkhead and the upward rounded shield covering around the for-
ward ecscape hatch should be painted white. All of the compli-
cated structures of beams and braces which shut off light from

“ 3 - ENCLOSURE (A)
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above and look darker than the basic shade on the sides, should
be brightened up with a lighter paint as far as possible. AS

far as possible here means white paint only in places that cannot
‘be hit by the sun at all and which cannot be seen from aireraft.
WOff-white" (light eray #46) should be used in corners and near
to white areas which may be hit by a low sun but which will not
be hit by a sun higher than 30° altitude. '

A shade made by mixing 3 parts of 746 with 2 pdrts af 27
can be used on the inside bulkheads of bridges that are entirely
open -~ that is, where there is little or no overhead at all, but
where a certain amount of light is shut off because of the close=
ness of other vertical structures. | |

Tn the eiffel tower type of construction the shield sur-
rounding the base of the shears flares outward at the base where
it meets the bridge decck. These lower surfaces which slope
slightly upward should be painted ;27 but no lighter.

The tops of railings and other rounded surfaces which face
upward or even partially upward should be painted dark. If
facing straight up or arc rounded, dull black i 82-Y should be
used. If sloping 45° dark gray ;16 is better. |

Tt is good policy to make a final inspection of the paint
job from two levels: sea level and from well overheed. Take a
sen level look first to see that there are no areas, except the
tail, toat are outstandingly dark. Correct all bad spots with
a touch~up gun or by brush. TFinally take a good look from over-
head to see that no real bright spots stand out. I1f any show up
badly they can show up to ths enemy too. The difference between
a good paint job and a sloppy one mcans 500 to 2000 yards of
invisibility to the men who Tight. It may well mean the dif-
ference between life and death.

e Lo ENCLOSURE (A)
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