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One of the general objects of this invention is 
to transmit intelligence between points in such 
a manner that unauthorized persons or the enemy 
cannot pick up such signals, as between ships 
in convoy, battleships in enemy territory, air 5 
planes in flight, between each other or between 
planes and ground, detachments of ground 
troops, etc. An object of this invention is to 
provide means whereby signal communications, 
Such as dot and dash or other means of trans 
mitting intelligence, may be conveyed from one 
point to another, preferably by the use of black 
light or light in the ultra violet range, as picked 
up at a Second station on a fluorescent screen 
which is activated by energy from the said light 
Source at the first station to appear luminous 
and to be clearly distinguished from some or 
all of the Screen which is not to so energized. 
A further object of the invention is to arrange 

the fluorescent screen so that the direction of 
station f from station 2 can be readily deter 
mined by the portion of the fluorescent screen 
that is energized into visible distinction, or by 
focusing the light on a designated portion of said 
Screen, and by other means as hereinafter dis 
Closed. 
A further object of the invention is to provide 

means for concentrating the radiant energy from . 
point , as received on a given area at point 2, 
concentrating the energy as by a lens and/or 
a reflector, and applying this concentrated energy 
to a reduced area of the fluorescent screen. 
Another object is to provide a transparent 

fluorescent screen in which the illumination of 
the fluorescent face can be viewed from the back 
side of the screen to make direction indications 
and/or signal reading easier. 
Another object of the invention is the use of 

a relatively invisible source of light energy, such 
as black light, from one point, directing same 
towards a second point where it is picked up and 
preferably concentrated on a photo-cell detector, 
amplified and made intelligible either by the use 
of light, sound, etc., so that signals from one 
point can be transmitted to the second point 
with practically no danger of detection by the 
enemy. 

Other objects of the invention will be more 
particularly pointed out in the attached draw 
ings, specifications and claims. We have illus 
trated the invention by Way of example in the 
accompanying drawings in which: 

Figure 1 is a diagrammatic view, partly cut 
away, illustrating one form of the invention, 
using a fluorescent screen pick-up. - 
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Figure 2 is a diagrammatic view, partly cut 

away, of an alternate form of receiving device 
which could be used in connection with Figure 1. 

Figure 3 is a side view of the fluorescent 
screen, as viewed from the back when not pointed 
directly at the source of light, with the light con 
centrated as in Figure 2. - 

Figure 4 is a view similar to Figure 3 but with 
the detector pointed at the source of light. 

Figure 5 is a diagrammatic view illustrating 
another form of the invention, utilizing a ra 
diant-energy-sensitive cell pick-up. 

Figure 6 is an end view illustrating the ap 
pearance of the fluorescent screen, as viewed in 
Figure 1, when the detector is pointed at the 
Source of light. 

Figure 7 is similar to Figure 6, and illustrates 
the appearance of the fluorescent screen. When 
the detector is not pointed directly at the source 
of light. 

Figure 8 is a view of an alternate form of fluor 
escent screen, as might be used in Figure 2. 

Figure 9 is a side angle elevation view, partly 
cut away, of an alterante type of detector, en 
bodying a reflector to concentrate the light on 
the fluorescent Screen. 

Figure 10 is an alternate form of the invention 
as applied to a vehicle. 
In all figures, like numerals of reference refer 

to corresponding parts in the various drawings. 
In Figure 1 we have a source of electrical 

energy 0, a signal key i?, and a light bulb 2 of 
the heated filament type capable of rapid enough 
action to be used for signals, or of the gas type 
which is capable of very fast action. This light 
is preferably of the ultra-violet or black light type, 
which is substantially invisible in relative dark 
ness or has a relatively short range of Visibility. 
A reflector 3 and lens 4 suitably concentrates 
and directs the rays from bulb 2 through shroud 
5 from station Pi towards station P2 where a 

detector unit is located consisting of a shrouded 
hood 20, a fluorescent screen 25 which may be 
mounted on a transparent plate 26 with a view 
ing shroud 20A, projecting rearward therefrom 
with an eye opening 20B in the rear thereof to 
cut of outside illumination from the back of the 
transparent plate 26 so as to view better the 
action of the fluorescent face 25. In case it is 
desired to view the fluorescent Screen from the 
energized face, view detector 200 is provided in 
which a transparent plate 29 may cover the open 
ing and a shutter 27 may be operated by handle 
28 to normally cover the opening formed by 200 
to exclude light from getting in to the fluorescent 
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screen except when a view is desired of the front 
face of the fluorescent screen 25 as through 
transparent material 25. Sights 30 and 3 may 
be provided so as to determine the location of 
the light source at P from P2 when the detector 
P2 is in proper alignment therewith, as deter 
mined by the amount of fluorescent screen 25 
Which has been energized. Due to the shroud 2 
which has substantially parallel sides, the fluo 
rescent screen 25 Will only be fully energized 
when shroud 23 is pointed directly at the light 
Source. The opening in the shroud should be 
Substantially the same size and shape as the 
screen 25. If the fluorescent screen as viewed 
through the sight-hole 20B is completely illumi 
nated, the operator knows that the instrument, 
is sighted at the light Source and by use of the 
sights 33 and 3, can determine the direction of 
the light source. Signals such as dot and dash 
can now be transmitted by use of key from 
the light Source to the fluorescent Screen Which 
can be viewed by the receiver to pick up such 
Signals without danger of the enemy being aware 
of Such signals being given Which Would be the 
case With radio or normal blinker light communi 
cation. If the detector is not pointed directly at 
the source of light, only a portion of the screen 
Will be illuminated, as illustrated in Figure 7, and 
When the detector is pointed directly at the source 
of light, the sides of the shroud 20 will point at 
the source of light also and will not shade any 
portion of the fluorescent Screen so that the en 
tire fluorescent screen 25 will be energized into 
distinction, as illustrated in Figure 6. 
In Figure 2 we have shown a modification of 

the invention wherein the light is picked up by 
lens 48 and focused on the fluorescent face 25 of 
the transparent backing 26 to thereby concen 
trate the light energy which falls on said lens 
from the Source onto a relatively small portion 
of the fluorescent screen. This is desirable where 
the distance between point P and point P2 and 
the intensity of the light source may be such 
that the fluorescent material at point P2 might 
not be sufficiently energized by direct radiant 
energy from PA without concentration of the 
radiant energy on the fluorescent face. A non 
transparent fluorescent Screen could be used with 
the concentrating lens, as described, by viewing 
from the front face in a manner similar to that 
described in connection with Figure 1. 
The fluorescent screen may be suitably marked 

at its center With a target circle or other suitable 
marking so that when the focused energy from 
the light source through lens 40 falls at the center 
of the screen as shown in Figure 4, the operator 
knows that the pick-up instrument at station P2 
is in line With the light source, as can be deter 
mined by sights 39 and 3 on this instrument. 
When the detector is not pointed at the source 

of light, the focused energy from the source will 
fall on the fluorescent screen away from the 
centering circle, as illustrated in Figure 3. As 
ShoWn, the energized portion of the screen 25 
indicates that the light source is below and to 
the right of the axis of the sights 30 and 3. 

Figure 8 illustrates a further modification of 
the Screen Which may be used in connection with 
the detector shown in Figure 2, wherein the 
center of the fluorescent screen is left blank or 
formed of material that will be energized into 
fluorescence of a distinguishing magnitude or 
color from the balance of the screen, so that 
When the detector is pointed correctly at the . 
Source of light, the fluorescent screen will appear 
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4. 
as shown in Figure 8 with a ring of one color 
energized into distinction. With a center circle or 
other suitable shape appearing as a blank or as 
another color Suitably distinguishable. Or when 
centered, the energized Spot could be a ring With 
a blank hole or could be a blank except When off 
center. Where a blank Spot is used at the center 
of Screen 25 as a centering indication, it Will also 
serve as a sight by looking through the eye hole 
and through the blank centering hole similar 
to circle gun sights. A center marking likewise 
could be of material to be energized into a varia 
tion in intensity of the same color as the sur 
rounding circle when exposed to the Same magni 
tude of energization as that imposed on the Sur 
rounding circle. 
A manually adjustable screw 43 may be pro 

vided to adjust the focus of lens 40 relative to 
the fluorescent face 25 by moving shroud 42. 
which supports the lens, relative to shroud 4 
which supports the fluorescent screen 25 and its 
transparent backing 26. A viewing shroud 45 
may be provided to cut out auxiliary light and 
make viewing of the fluorescent screen through 
the transparent Support 26 easier. 
With this detector instrument, the dot and 

dash or other signal Will be viewed only on the 
illuminated concentrated spot of the fluorescent 
screen but this will be ample to transmit readily 
such intelligence. 

In Figure 5 we have a power source 50, a sig 
nal key 5, a black light bulb source 52, a reflec 
tor 53, and a signal shutter 54 at one station and 
a, receiving unit at the other station consisting 
of a lens 60 suitably adjusted by knob 6 so as to 
focus the picked up light or energy on detector 
cell 65 which may also have a concentrating re 
flector 66, or the reflector may replace the lens. 
The housing for this mechanism may carry suit 
able sights 30 and 3 to determine the direction 
of the light Source from the receiving source when 
properly focused or for use in focusing the pick 
up fluorescent plate when the source of light is 
known. The energy from the pick-up cell 65 is 
preferably amplified and goes to a signalling de 
Vice which can be either of a visible type, sound 
type, or other suitable mechanism for transmit 
ting intelligence and may be provided with a gal 
Vanometer 67 to indicate the intensity of the sig 
nal as picked up which can be used in determin 
ing the distance and/or direction of the source 
of light from the pick-up mechanism, as when 
the intensity is the greatest, the pick-up mech 
anism will be directed at the source of light. This 
Circuit could be similar to a light meter, with 
Said pick-up at the concentrated focal point of 
the lens when correctly sighted or, at the end 
of a shrouded tube, the maximum reading of 
the meter would indicate correct pointing of the 
receiver toward the light source. When cor 
rectly pointed at the light source and the reading 
compared to a standard, it would give an indica 
tion of distance, particularly if the source was 
a standard power. 

In the mechanism as disclosed, a fluorescent 
Screen can be So made to be primarily sensitive 
to the black light source only and relatively in 
dependent of other light such as daylight, so that 
pick-up can be obtained under conditions of day 
light or darkness. Likewise, the photo-cell pick 
up can be of a suitable type that will be sensitive 
primarily to the black light source as differ 
entiated from outside light; however, it will prob 
ably Work best under conditions of reduced out 

75 side light. In Figure 5 it will not be necessary 
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to use both the keying mechanism 5 and the 
shutter 54, as in some cases the key 5 may be 
the switch to energize bulb 52 which may be of 
the filament type or arc type of slow-acting chair 
acter, the beam from which may preferably be 
controlled by the shutter 54 as is used with visible 
blinker lights at present. If the filament is of 
the gas type or the sufficiently fast-acting heated 
filament type or arc type, the shutter 54 can be 
done away with and the key 5 used, similar to 
the construction illustrated in Figure 1. 

Figure 9 illustrates another form of detector 
construction in which a shroud 73 supports a 
transparent screen 75 having a face 5A suitably 
treated with fluorescent material and having 
suitable means of distinguishing when the en 
ergy from the light Source, as concentrated by 
the rear reflector 72, is correctly focused at the 
center of the fluorescent Screen 5A in some such 
manner as described in connection. With Figure 8. 
A viewing hole 2A is preferably formed in the 
reflector Screen so that the operator may view 
the fluorescent screen to pick up the signals and 
to determine When the detector is pointed di 
rectly at the source of radiant energy. 
In Figure i0 We have illustrated another form 

of the invention as applied more particularly to 
a vehicle such as an airplane, automobile, boat, 
or other form of transportation, where a Wind 
shield of transparent material 82 is located be 
tween the operator and the direction in which 
the vehicle is traveling. A reflector 8 is prefer 
ably so located that it Will pick up radiant en 
ergy from the Source of light, such as illustrated 
in connection with Figure 1, and concentrate the 
radiant energy after reflection on a point within 
the range of View of the Operator either on the 
windshield as shown, in which case that portion 
of the windshield is preferably treated with clear 
material having fluorescent characteristics So as 
to be energized into Visible distinction by the 
concentrated rays from the radiant source; or, if 
a second reflector 82 is used and properly focused, 
the concentrated energy from both reflectors will 
fall upon the fluorescent screen and when the 
fluorescence resulting from the radiant energy 
reflected by reflectors 8 and 82 coincides, it will 
indicate that the source of the radiant energy is 
directly ahead of the vehicle, provided the angle 
of the two reflectors is set accordingly. It is to 
be understood that the fluorescent Screen might 
be a non-transparent screen in the vicinity of 
the Windshield near the perimeter thereof either 
above or below or at either Side. Or adjacent the 
operating instruments, or other suitable location. 
As a further means of distinguishing the energy 
from the two screens, they night be composed 
of different material or of different reflecting 
character or of different color so that the fluores 
cence resulting from energy reflected from each 
would appear of a different magnitude and/or 
different color to assist more easily in the dif 
ferentiating between thern When endeavoring to 
determine the direction of the source of light 
such as would be necessary in using this device 
as a homing nechanism for a plane in condi 
tions of poor visibility or black-out landings in 
case of War. In Such cases, the Source of radiant 
energy would Originate from a Suitable location 
in the airport, possibly near where the plane 
is supposed to land and the location of the en 
ergized portion of the fluorescent screen ener 
gized by the light from the reflectors 8 and 82 
would indicate the direction of the desired land 
ing point from the plane. The magnitude of 
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6 
the intensity of the illumination of the fluores 
cent screen so energized might be a measure of 
the distance of such homeport from the plane, 
by Comparing it with standard, fixed colors in a 
chart or by the use of a light meter focused on 
the energized portion of the fluorescent screen. 

Obviously, with any of the systems described in 
connection. With this invention, Signals and intel 
ligence can be transmitted from the light source 
to the operator and the receiving device by dot 
and dash, intensity variation, or other suitable 
fluctuations of the light source. 
At various times, we have used the term “black 

light' or “light of substantially invisible char 
acter;' by this we mean light energy essentially 
different than the light energy of the luminous 
field, with best results possibly obtained in the 
ultra-violet field. 
Other objects of this invention will be more 

particularly pointed out in the following claims. 
We also wish to point out that we do not wish to 
limit ourselves to the exact details or modes of 
Operation set forth in this application and draw 
ings, for it will be obvious that wide departure 
may be made in the way of details without de 
parting from the spirit and scope of our inven 
tion, which is as set forth in the following claims. 
We claim as Our invention: 
1. A vehicle having a windshield of transparent 

material, part of said windshield being fluorescent 
and luminous when energized by concentrated 
black light, a black light source remote from said 
vehicle a collector and concentrator for said light 
On Said vehicle, and means for transmitting in 
telligence to the operator of said vehicle by the 
portion of said fluorescent screen that is ener 
gized by said concentrated black light, said part 
of said windshield that is fuorescent having an 
indicator upon which the concentrated light tar 
gets when said vehicle is pointed in the direction 
of Said source. 

2. A vehicle having a windshield screen capable 
of being energized into visible distinction by 
black light, a source of black light remote from 
Said vehicle, and means on said vehicle for re 
ceiving a portion of said black light and con 
centrating it on a portion of said screen, the por 
tion of said screen energized by said black light 
having markings thereon to indicate the direction 
of said source of black light from said vehicle. 

3. A vehicle having a screen capable of being 
energized into visible distinction by black light 
a target formed in said screen, a source of black 
light remote from said vehicle, means on Said 
vehicle for receiving a portion of said black light 
and concentrating it on a portion of Said screen, 
the portion of Said Screen target energized by 
said black light indicating the direction of said 
Source of black light from said vehicle, and means 
for columnating said Source of black light to fur 
ther indicate a desired direction from said Source 
of black light as picked up on said vehicle. 

4. A vehicle having a screen capable of being 
energized into visible distinction by black light, 
a source of black light remote from said vehicle, 
and means on said vehicle for receiving a portion 
of said black light and concentrating it on a por 
tion of said Screen, the portion of Said Screen 
energized by said black light indicating the di 
rection of Said source of black light from said 
vehicle by a distinctive marking on said screen, 
said vehicle having a transparent windshield, 
said screen being on a portion of said windshield, 
and said screen being transparent when not en 
ergized. 

-ms 
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5. A vehicle having a screen capable of being 
energized into visible distinction by substantially 
invisible light, a Source of said light remote from 
said vehicle, and means comprising a shroud for 
Said light of about the same size and shape as 
Said Screen to concentrate said light. On Only a 
portion of said screen when said Vehicle is not 
pointed directly in the direction of said source, 
the relationship of the portion of Said Screen era 
ergized by said light to a point fixed with rela 
tion to said screen indicating the direction of said 
Source from Said vehicle. 

6. Apparatus for receiving signals by means of 
controlled fluctuations of a Source of Substantial 
ly invisible light, comprising a fluorescent screen 
means to collect and direct at least Some of 
said light onto a part of said screen to energize 
said part into visible distinction, the center of 
said screen being of a different composition to 
afford a different appearance from the surround 
ing portion when the screen is so energized. 

7. Apparatus for receiving signals by means of 
controlled fluctuations of a source of substantial 
ly invisible light, comprising a fluorescent screen, 
means to collect and direct at least Some of said 
light onto a part of said screen to energize said 
part into visible distinction, the center of said 
screen being transparent when so energized to 
provide a sight on said source therethrough. 

8. Apparatus for receiving signals from a 
source of substantially invisible light, comprising 
a fluorescent Screen, means connprising a pair of 
reflectors to collect and direct at least some of 
said light each onto a part of said Screen to 
energize said part into visible distinction, coinci 
dence of said visible parts indicating a prede. 
termined direction relative to Said Source. 

9. Apparatus for receiving a signal from a 
Source of Substantially invisible light, comprising 
a fluorescent screen, means comprising a pair of 
reflectors to direct some of Said light each onto 
a part of said screen, the relationship of Said 
parts indicating the direction of Said Source from 
said apparatus said reflectors and Said screen 
being arranged so that when the beam of in 
visible light is being followed by the reflectors 
and Screen, the illumination from the two re 
flectors will be substantially superimposed on 
said Screen to indicate correct direction of travel. 

i0. Apparatus for receiving a signal from a 
source of substantially invisible light, comprising 
a fluorescent Screen, means to direct at least Some 
of said light onto a portion of said screen to en 
ergize said portion into visible distinction, and 
means to make a visible index on Said screen, 
the relationship of said portion and index in 
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8 
dicating the direction of said source, said index 
being of a different texture at the approximate 
center of said fluorescent screen. 

11. Apparatus for receiving a signal from a 
Source of Substantially invisible light, comprising 
a fluorescent screen and a plurality of reflectors 
so arranged that the reflectors will each direct 
Some of said light onto a part of the screen When 
the apparatus is pointed more or less in the gen 
eral direction of the source, the parts of the 
Screen. So affected Will vary With the exact di 
rection in which the apparatus is pointed With 
respect to the screen, and will be in predeter 
mined positions relatively to each other when 
the apparatus is pointed truly in the direction 
of the Source. 

12. Apparatus for receiving a signal from a 
source of substantially invisible light, compris 
ing a fluorescent Screen and a plurality of re 
flectors So arranged that the reflectors will each 
direct some of said light onto a part of the 
Screen. When the apparatus is pointed in Ore Or 
less in the general direction of the source, the 
parts of the screen so affected will vary with 
the exact direction in which the apparatus is 
pointed with respect to the screen, and will be 
coincident when the apparatus is pointed truly 
in the direction of the Source. 

BROOKS WALKER. 
JOHN E. LINDBERG, JR. 
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