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satisfactory. Figure 1 shows an early experimental port arrangement. The prin-
cipal of light traveling in a straight line is employed here to provide a light
trap. The inside tube and outside shield are at right angles to each other, and
thus effectively trap most of the light. Any stray light that might come ‘hrough
the tube is directed toward the goggle surface which is fairly matte in finish.
This design was not successful, however, because air stagnated in the tubes and
the lenses soon fogged.

A - FRONT VIEW

B - REAR VIEW

Figure 1. SIMULATED NIGHT FLYING GOGGLE WITH TUBE LIGHT TRAP
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A port which fulfills the requirements
successfully is shown in Figure 2. This
port is normally used on welding goggles
to prevent the bright light of the welding
torch from entering the eyes, or on acid
goggles where splashing liquids could in-
jure the eye. Again, the principle of
light travelling in a straight line is
employed to provide a light trap. The eir
openings are spaced on the front and rear
surfaces, so as to have a space approxi-
mately 3/16 inch wide, which is open on
neither side. In addition, the portion of
the opening which is not curved has a lip
which extends inward approximately 1/16 inch
from each surface. The inner surfaces are
painted matte black to reduce reflections
to a minimum. The screening is to prevent ‘ ;
the entry of foreign objects. Figure 2. INDIRECT VENTILATION

PORTS

The first model with indirect ports is shown below in Figure 3. The ports
are attached by screws to the front surface of the goggle. Since the port flanges
do not fit tightly to the goggle, the whole port is sealed to the goggle with black
plastic tape.

A - Front View

Figure 3.

EARLY MODEL
SIMULATED NIGHT
FLYING GOGGIE
WITH INDIRECT
PORTS ATTACHED
TO FRONT OF
GOGGIE

B - Rear View
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A later model is shown in Figure 4. Here, the port flenges arc considerably
reduced, anéd a different method of attachment is used. The ports are fitted
through small openings in the goggle about 3/4 their size. The rubber frame of
the goggle is elastic and seals itself around the port making a light tight seal.
This method of attachment functions well. If a more permanent bond is desired,
rubber-metal cement can be used as a sealant.

The goggle frame
was selected from the
many styles of cover
goggles aveilable for
industrial use. It
was especially neces-
sary that the goggle
edges fit closely to
the face, and thus
provide a seal against
light. The goggle
selected is a rubber
mask style available
for workers in the
chemical process in-
dustries in opera-
tions where there is
exposure to splashes
of corrosive liquids.
The goggle is made of
oil resistant rubber,
fits the face closely
and comfortebly, and
can be worn over cor-
rection glasses if
necessary. A special
feature of the goggle
is the resilient
rolled edge which
assures a snug fit of
most all facial con-
tours without pressure.
It also acts as a shock
absorber if the goggles
should be subject to
heavy impact. The head
bend is made of 3/4
inch molded rubber with
an adjustsble buckle
and hook arrangement to
allow for variations in
heed size.

(REAR VIEW)

Figure 4. GOGGLE USED IN SIMULATED NIGHT FLYING
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Figure 5. SHOWS SPECIAL INSTRUMENTS AND LIGHTS INSTALLED IN COCKPIT OF C-45
Figure 6. CLOSEUP OF LIGHT INSTALLATION AND SPECIAL INSTRUMENTS
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DISCUSSION AND CONCLUSIONS

The results of the flight test program show the system -
pilot can fly his aircraft and ident?i‘yg: ground targe{ mﬂeiosmggb}\ightthe
conditions. Modifications have been made in the goggle to prevent fogging. A
suction tube has been added to pull air over the lenses and thus prevent the
accumulation of moisture. The tube can run either to the outside of the aircraft
through the side windows, or be comnected to the suction system of the aircreft
instruments. A variable "C" clamp attached to the hose is used to regulate
the amount of air flow. This will allow adequate ventilation, but will not cause
discomfort due to drying of the eyes. Figure 8 shows this modification.

Figure 8. SIMULATED NIGHT FLYING GOGGLE WITH SUCTION HOSE ATTACHMENT

The rolled edges of the goggle should be extended and reinforced at some
points. This will provide a more comforteble fit for various facial contours,
as well as making e better seal for the elimination of light leakage.

The lighting system is adequate if installed properly. The elimination of
lens fogging will also increase the instrument readability.

Leter studies on instrument dials have jndicated that a black background
face with high reflectivity white numbers and pointers would make a slightly
more readable presentation. The type V-7 compass indicator should be substi-
tuted for the directional gyro on those aircraft where it is not already in-
stalled as the directional indicator. It is standard on many of the newer air-
craft, and since it possesses both a pointer and instrument dial, headings are
much easier to determine than with the rotating card presentation of the

directional gyro.
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