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Another night replenishment exercise was performed 25 May 1953 in the
Virginia Capes Operating Areas with the CHIPOLA and GREENE (DDR 711)
participating. The equipment tested was a cluster of three enameled reflector
floodlights equipped with 60-watt bulbs and steam-tight diffusing globes with
the bottom half blocked out. These floodlights were used to illuminate the
control winch on the CHIPOLA and working spaces. The intensity of the lights
was controlled with a Variac. Colored flashlight bulbs were rigged in accordance
with the then existing instructions. The sky was overcast and the night relatively
dark. The floodlights were suspended about 8 to 10 feet over the working area
at station three of the CHIPOLA. The GREENE determined the visible distance
of the red flashlights. The floodlights were then diminished to a level satis-
factory for fueling operations. The following conclusions were reached by
COMSERVRON TWO:

1. Limit of visibility of red flashlights was 1500 yards.

2. With floodlights of 4 candle~power each, visibility range of lights was no
greater than 1500 yards, and illumination of working areas was more than
required.

3. Under the test conditions, a light of 2 candle-power was adequate with
no loss in darken ship security.

4. Time required for rig handling was reduced from that usually required
without the illumination from floodlights.

5. Safety of personnel and equipment was greatly increased.
6. Ship control personnel reported no difficulties.

7. The practice of night replenishment can be expedited and made safer
without loss of security by providing low-level general illumination at replenish-~
ment stations.

COMSERVRON TWO continued the experiments with floodlights and red
flashlights during 1954. An entirely new lighting system based on recom-
mendations of the Atlantic and Pacific Commanders was added to the naval
warfare plan on replenishment at sea. This system included the lights mentioned
above to assist ships in coming alongside, maintaining position alongside, and
handling the gear and stores on deck and in the holds. The system was considered
to be an improvement over previous ones but a continuous study of the replenish-
ment lighting problem was to be maintained by COMSERVRON TWO.

During 1955 the system described above was more or less shaken down and
COMSERVRON TWO offered the following conclusions:

1. The use of colors other than red should be avoided.

2. Hooded red cargo-type lights were satisfactory for illumination of
handling areas. Development of a red filter for this light was required.

3. Red single-~cell flashlights in pairs should be used on running rigging.
These flashlights should be ruggedized and have a more positive means of being
secured to rigging.

4. Dimmed red lights should be used to mark replenishment stations.
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Fig. 3 - Typical decay curve of zinc sulfide

phosphorescent paint excited by a tungsten

light of 100 foot-candles illumination

The second part of this problem considered by COMSERVLANT and NRL
was an improvement of lighting on the replenishment rig to correct the faults
noted by COMSERVRON TWO. Phosphors which emit visible light when excited
by infrared radiation were tested in the laboratory. These phosphors were
found to be insufficiently bright and to require a continuous source of infrared
energy in order to be-visible. These laboratory experiments showed that
infrared phosphors would be useless for the mission.

It was then decided to experiment with phosphorescent and fluorescent
materials excited by ultraviolet radiation. The first experiment was performed
on the USS CHUKAWAN (AO 100) in the summer of 1955 while the ship was at
anchor in Hampton Roads, Virginia. Phosphorescent paint and tape together with
fluorescent cloths were tested. The cloth was tied to the refueling hose and the
tape was pasted on to the hose through its adhesive backing. The paint was
applied to the hose on top of an undercoat of white paint which had been allowed
to dry. The rig was illuminated by a 100-watt filtered ultraviolet light and
viewed from a small boat at various distances away. The fluorescent cloth and
phosphorescent tape were not considered satisfactory on the basis of this
experiment, but the phosphorescent paint showed enough promise to be evaluated
in an underway replenishment exercise.

This replenishment exercise was carried out in early 1956 between the
USS ELOKOMIN (AO 55) and the USS LIND (DD 703). The fueling hose was
painted with bands of phosphorescent paint about 6 inches wide with approxi-
mately 2 feet between bands. These bands covered the top and bottom loops of
the hose for a distance of about 10 or 12 feet. The saddles and 4 or 5 feet of
the receiving end of the hose were also painted with the same paint. With this
painting scheme, the contour of the hose could be distinguished quite well, and
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Retina - that part of the eye containing the material which is directly sensitive
to the visible spectrum

Ultraviolet black light ~ a source of ultraviolet light with a filter transmitting
energy of shorter wavelengths than visible light. Such light is not visible to the
eye directly but will excite certain materials in such a manner that these
materials emit visible radiation.

Visual acuity — a property of the eye which enables the person to see details of
a scene. Formally, visual acuity is defined as being inversely proportional to
the resolving power of the eye.

Visible spectrum - that part of the electromagnetic spectrum lying between
roughly 4000A and 7000A
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