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The invention described herein may be manu-
factured and used by or for the Government for
governmental purposes, without the payment to
us of any royalty thereon.

Our invention relates to a method for protect-
ing cities, factory areas, ships, or any ohjective
of military importance against the bombing at-
tacks of military aircraft. More specifically it
relates to a lighting method which will tend to
blind and confuse the aircraft pilots and thereby
effectively conceal the protected areas from them.

In the past it has been the practice to guard
against night air attacks by completely blacking
out the area to be protected so that hostile air-
eraft would be unable to observe their objectives.
The efficacy of this method is somewhat nullified
by the fact that the objective may be illuminated
.by flares dropped by the hostile aircraft or by
fires ignited by their incendiary bombs. In the
method which we propose, not only is no attempt
‘made to black out but in contrast thereto, the
air space above the ares is brilliantly illuminated
for the purpose of creating a dazzling glare which
will tend to confuse and blind the pilots of the
hostile alrcraft and thereby effeciively conceal
their objective from them. The effect may be
inereased by causing the light to fluctuate in in-
tensity sand in complex spacial patterns. The
fact that the eyes of the hostile pilots are accus-
tomed ‘to darkness of the surrounding regions
would further accentuate the blinding effect on
their eyes. The method would have the further
‘advantage that the hostile aireraft would be illu-
minated to facilitate observation by defending
ground forces. e

Generally speaking the objects of our invention
- are accomplished by providing = series of rapidly
rotating search lights positioned at & short dis-
tance above the area to be protected. The beams
‘of such lights are caused to rotate in a generally
horizontal plane whereby the effect of a continu-
ous curtain of light covering the entire 360° trav-
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erse of the search light may be produced. The

confusing effect produced by such lights can be
further increased by the interposition of mirrors
at suitable points in the path of the'rotating
beam whereby additional confusing beams pro-
jecting upward from the generally horizontal
curtain may be produced. By properly choosing
the frequency of rotation it will also be possible
to produce certain stroboscopic patterns which
will. further enhance the confusing effect. '
-For & .more detailed consideration of cur in-
vention, reference is made to the following speci-

fication and to the accompanying drawing in~
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which Fig. 1 shows a side elevational view of an
area, such as an. industrial area, protected in ac-
cordence with our invention while Fig. 2 is & plan
view of Fig. 1 as seen from above.
a modified arrangement for the search lights
while Fig. 4 is another plan view illustrating dia-
grammatically the use of the stroboscopic effect.

Referring to Fig. 1 the search lights (0 are. .

_mounted on suitable supporting towers i{ at a

convenient distance above the factories f2 or
other military objectives designed to be protected
from attacking alrcraft. The search lights may
be rotated by any suitable power means such 4s
electrical motor i3 in such a manner that the
beam I8z from the light rotates in a generally
horizontal plane. 'The search lights will be ro-
tated at an angular velocity in excess of about
fifteen revolutions per second.  As is well known
the human eye -is unable to detect continuous
eyclic motion below this frequency because of the
so-called persistence of vision phenomenon. The -
effect of this is, of course, that the eye would not

be able to detect the individual search light beam

at any given poing of its path and therefore-the - .

search light structure would appear to be at. the.

center of a continuous circular curtain of lght. =

It will be obvious that if the light intensity of -
the beams i0g is great enough, hostile piiots ap-

proaching the protected. area from above will be- R -

unable to see through the curtain of light pro-
duced by the one or many search lights, ' E

It will be understood, of course, that the rota-
tion need not be confined to a horizontal plane .
in every case. 'For example, the direction of the
beam may be inclined to the horizontal in which
case the appearance of a cone of light would be
produced. ' ‘This might have the advantage that
the light is more apt ta be directed directly into
the eyes of the hostile pilots, Moreover, an ady

-ditional advantage could be obtained by causing

the search light to oscillate in a plane through
its axis of rotation (a verfical plane in most
cases) at the same time that it is rotating in a
horizontal plane. In this case the horizontal.
circular curtain of light in Fig. 1 would be broad-
ened in its vertical dimension to form g solid cone
of light. : i

One or more lights may be mounted on the

-same rotating shaft as desired. Moreover, the

various lights may be advantageously mounted on
towers of different height whereby a plurality of
curtain of lights in planes of different altitude
may be obtained. The search lights themselves
may be of any of the conventional high powered
types.. For example, they may be of the carbon

Pig. 3 shows .
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arc type or of the recently developed mercury
vapor lamp type employing capillary mercury
tubes in which an electric arc Is caused to pass
through mercury vapor maintained at pressures
of many atmospheres. ,

If desired, the lights may be provided with a
series of peripherally disposeq reflectors such as
mirrors {4 (see Figs. 2 and 3) arranged to inter-
cept the rotating beam at various points along
its path and to project it in a generally vertical
direction. This added arrangement will provide
a number of vertical columns of light which ap-
pear to project from the curtain of light already
described. These columns will, of course, add to
the confusing effect. These mirrors (4 may be
fixed or they may be rotated. In the latter case

they may be rotated slowly enough 3o that they.

send only an occasional shaft of light in the up-
ward direction. o

Fig. 3 shows a modification of the search light
mounting arrangement in which the search light
may be at rest. This may be of an advantage

where large lights with heavy masses are used. -

AIn this arrangement the search light is fixed with
its output beam directed upward toward a rotat-
Ing reflector such as mirror | § driven by the mo-
tor 13. The mirror in this case will, of course,
create the 360° screen of light as before. .
Referring now to Fig. 4, there is shown here a
plan view of the search light pattern as seen by the
observer from above. As it is well known in the
. art of lighting, the light intensity from an alter-
nating current
nating current cycle for the obvious reason that
the current strength alternates between a maxij-
mum value and zero during the complete cycle.
- If then the search light of our method is caused

lamp varies through the  alter- -
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to rotate at a frequency equal to frequency of the -

supply current, or a ‘harmonic or subharmonic
thereof, it will be apparent that the instants of
maximum and minimum light intensity may be
made to occur at the same point of the 360°
traverse. In this case a circular stroboscopic
pattern having alternate bright and relatively
" dark sectors as Indicated by the light and heavy
lines will be produced. By causing the frequency
of retation to differ slightly from the frequency
of the supply current, or the harmonic or sub-
harmonic thereof, this stroboscopic pattern can be
.caused to rotate in one direction or the other in
" the manner well known in the art of stroboscopes.
It will be obvious that such rotating: stroboscopic
patterns will further confuse the hostile pilots
and that this effect.can be still further enhanced
by causing the stroboscopic patterns in the indi-
vidual lights to rotate at different . frequencies-
and in different directions. This can, of course,
be accomplished by rotating - the search lights
themseélves at different angular velocities. 'The
use of-different
have the added .
impossible for the hostile piiots to use stroboscopic
devices of the same frequency as the lights for
seeing through the rotating pattern.

Our method may also be used for the protection

frequencies: in this manner will .
advantage that it will render it
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. vision between said object and observer
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of ships from either aircraft or submarine attacks,
In this case, the lights are mounted on the upper-
most parts of the ships. By causing the search
light beam to rotate in a generally oblique plane
(oblique to the surface of the water) a curtain
of light half of which is projected on the water
and half of which is projected into the air, is
produced. By providing several of these oblique
curtains of light, complete coverage of the ship
can be obtained.

Many other uses for the method will be ap-
parent. For example, if all the military objectives
in & given vicinity are protected with this method
it would be possible to confuse the hostile at-
tackers by erecting lighting systems of the nature
of our invention in open fields in the surrounding
countryside. The attackers would then be un-
able to determine which set of lights covered their
true objective. They might thereby be induced to
Jettison their bomb loads in the open fields where
they could do no harm.

> It will be obvious that many modifications in
the method may be produced by different com-
binations of lamps or by different arrangements
for mounting and rotating them. For example,
it might be possible to employ lights of different
color and thereby still further increase the con-
fusing effect. Further, fluorescent lamps might
be used to produce variation in the color through-
out the stroboscopic patterns inasmuch as it is
known that in such lamps the various - color
components reach a maximum intensity at qif-
ferent times during the alternating current cycle.
The maximum intensities for the various color
components would therefore occur in Qifferent
sectors of patterns shown in Fig. 4. Al such
modifications mentioned herein, we aim to cover
within the scope of the appended claims.

What we claim is:

1. The method of concealing an object from an
observer by creating between said object and
observer a stroboscopic light screen having alter-
nate sections of different light intensity which
comprises; producing a light beam whose intensity
varies in cycles of selected frequency, rotating
said light beam in a plane intersecting the line of
at a fre-
quency approximately equal to a harmonic or sub-
harmonic of the selected frequency . and suffi-
ciently high to maintain persistence of vision. .

2, The method of concealing an object from
an observer by creating between said object and

. observer a stroboscopic light screen having alter-
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nate sections of different light intensity which
comprises, producing a light beam whose intensity
and color varies in cycles of selected frequency,
rotatirig said light beam in a plane intersecting
the line of vision between said object and ob-
server at a frequency approximately equal! to a
harmonic or sub-harmonic of the sélected fre-
quency and sufficiently high to maintain per-

sistence of vision.
JOSEPH H. CHURCH.
EDWARD A. RUESTOW.




