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10 Claims. 

This invention relates to devices for converting 
electrical variations into light modulations. 
The purpose of my invention is to provide mod 

ulated light for signal communication. The 
modulation of a light beam is accomplished by 
passing a varying signal voltage through an in 
candescent movable filament which is mounted in 
a magnetic field. The light beam from the fila 
ment is focused on a slit. The filament is mov 
ably responsive to flux changes that result from 
the applied varying signal voltage. As a conse 
quence of a change of position of Said filament, 
the position of the light focus changes in respect 
to said slit, and the quantity of light passing 
through the slit therefore varies as the varying 
signal voltage. 

It is an object of my invention to provide a 
device for signal communications wherein a light 
beam is modulated in accordance with electrical 
intelligence. 

Further objects and advantages of my inven 
tion will be pointed out in the following descrip 
tion, when taken in conjunction with the draw 
ings, in which 

Fig. 1 is an isometric view of the device accord 
ing to a preferred embodiment of my invention; 
and 

Fig. 2 is a modification of Fig. 1 showing a 
free-swinging flament adapted to be biased by 
a varying magnetic field. 

Referring to Fig. 1, mounting plate has ver 
tically mounted thereon a plate member 2 having 
a horizontal slit 3 therethrough. Directly oppo 
site said slit is a cantilever mounted flexible fila 
ment 4 in a light bulb base which is received by a 
light bulb socket 5. Said Socket 5 is secured in 
any manner to a supporting post 6 which is ver 
tically mounted on mounting plate f. 
The filament 4 has a straight end portion 7 

which is positioned parallel to the longitudinal 
axis of slit 3 and directly opposite thereof. It 
is understood that while said straight and parallel 
end portion is my preferred embodiment, a non 
parallel positionment, a curved or other con 
figured end portion may be used. The filament 
is sufficiently stiff or held under sufficient tension 
as to cause its resonant frequency to be higher 
than the highest frequency contained in the vary 
ing signal voltage. Terminals 8 and 9 are con 
nected to filament 4 through conductors 0 and 

. Reflector 2 is carried by socket 5 in the 
usual manner. 
A horseshoe magnet 3 is positioned under the 

filament SO that the magnetic lines of force of 
Said magnet are at right angles to straight end 
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portion 7, of filament 4, and in inductive rela 
tion with said magnet. Binding strap 4 Secures 
the above positioned magnet 3 to the mounting 
plate . 

Double convex lens 5 is supported between fil 
ament 4 and slit 3 by means of standard 6. 
A battery 7 and the secondary coil 8 of 

transformer 9 are series connected across termi 
nals 8 and 9. By-pass capacitor 20 is connected 
across battery 7. Primary 2 of transformer 9 
is connected to terminals 22 and 23 which Serve 
as the input terminals for a varying signal volt 
age. 

Operation. 

Battery T furnishes a direct current voltage 
to the filament to keep it constantly heated to a 
light-emitting state or incandescence. The in 
coming varying signal voltage is transformer 
coupled to the light-emitting filament 4, and is 
by-passed around the filament heating source 7 
by means of capacitor 20. In addition to heating 
filament 4 to a light-emitting state, the direct 
current source 7 establishes a fixed electromag 
netic field around said filament. The magnetic 
field of the permanent magnet 3 is positioned so 
that its flux links with the flux Surrounding en 
ergized filament 4. A varying signal voltage in 
pressed on filament 4, through transformer cou 
pling f9, establishes an additional electromag 
netic field about the flament that varies with the 
varying signal voltage. As a result of the coac 
tion of the varying magnetic field on the fila 
ment with the fixed magnetic field of the perma 
nent magnet f3, a movement of the filament is 
produced in accordance with recognized princi 
ples of motor action. Light from the light 
emitting filament 4 is focused on slit 3 through 
lens 5. At the Source light-emitting filament is 
moved or deflected up or down responsive to the 
reaction between varying magnetic field and the 
permanent field of the magnet, said filament po 
sition is changed in relation to slit 3, thereby 
causing the amount of light reaching a fixed 
point behind the slit to be varied proportionally 
to electrical intelligence impressed upon the fil 
ament. The focal point of light on the slit is 
moved transversely across the slit opening cor 
responding to the deflection of the source light 
emitting flament. As the focal point of light is 
moved away from the slit opening, less light is 
passed through the slit; as the focal point of 
light is moved fully into the slit, a maximum of 
light is passed through the slit. Thus, means for 
modulating a light beam is defined. 
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Referring to Fig. 2, mounting plate 25 has ver 
tically mounted thereon a supporting plate mem 
ber 26 carrying a horizontal plate 27 having a 
slit 28 therethrough. Directly opposite said slit 
28 and longitudinally parallel to it is a straight 
freely Swinging filament 29 Supported by Con 
ducting elements 30 and 3 firmly fixed in a 
light bulb base received by a socket 32 which is 
Secured in a vertical position by any means to 
mounting plate 25. 

It is understood that while said straight and 
parallel flament is my preferred embodiment, a 
curved or other configured filament may be used. 
The vibratility of said flament 29 is such as to 
cause its resonant frequency to be lower than the 
lowest frequency contained in the varying signal 
voltage. Terminals 33 and 34 of terminal block 
35 are connected to conducting elements 30 and 
3 through leads 36 and 37. Filament voltage is 
Supplied by battery 38 connected across ter 
minals 3 and 33 through leads 39 and 40, respec 
tively. Reflector 4 is carried by socket 32 in the 
usual manner. 
A horseshoe magnet 42 is positioned opposite 

the Swinging filament 29 in such a manner that 
the magnetic lines of force are at right angles 
to the flament and in inductive relation there 
with. Binding strap 43 secures the vertically 
positioned magnet to mounting plate 25. 
Double convex lens 44 is supported between 

filament 29 and slit 28 by means of arm 45 mount 
ed horizontally on supporting plate 26. 

Coil 46 encircling the curved portion of horse 
shoe magnet 42 is attached through conductors 47 
and 48 to signal input terminals 49 and 50 
mounted On terminal block 5. 

Operation 

Battery 38 furnishes a direct current voltage to 
the filament 29 to keep it constantly heated to in 
candescence and to establish a fixed magnetic 
field around said filament 29. The magnetic field 
of the horseshoe magnet 42 is positioned so that 
its flux links with the flux surrounding the ener 
gized filament 29. A varying signal voltage ap 
plied to coil 46 establishes an additional magnetic 
field about the poles Of Said magnet 42 which 
varies with the varying signal voltage. As a 
result of the coaction of the varying magnetic 
field with the fixed field about filament 29, a 
movement of flament is produced in accordance 
with recognized principles of motor action. Light 
from the light-emitting filament 29 is focused on 
slit 28 through lens 44. As the source light 
emitting filament is deflected up or down respon 
sive to the reaction between the varying magnetic 
field and the permanent field, said filament posi 
tion is varied in relation to slit 28, thereby caus 
ing the amount of light reaching a fixed point be 
hind the slit to be varied proportionally to elec 
trical intelligence impressed upon the filament. 
The focal point of light on the slit is moved 
across the slit opening corresponding to the 
movement of the source light-emitting filament. 
As the focal point of light is moved away from 
the slit opening, less light is passed through the 
slit; as the focal point of light is moved fully into 
the slit, a maximum of light is passed through 
the slit. Thus, means for modulating a light 
beam is defined. 
The invention described herein may be manu 

factured and used by or for the Government of 
the United States of America for governmental 
purposes without the payment of any royalties 
thereon. Or therefor. 
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4. 
What is claimed is: 
1. A light modulating device, comprising: a 

member having an opening therethrough; a flex 
ibly mounted filament mounted at one side of said 
opening; transformer means adapted to be con 
nected to a varying signal voltage, said filament 
being connected to said transformer means; con 
stant magnetic field means mounted in inductive 
relation. With said filament; and a source of cur 
rent for heating said flament to incandescence. 

2. A light modulating device, comprising: a 
member having an opening therethrough; a flex 
ible filament mounted at one side of said open 
ing; transformer means adapted to be connected 
to a varying signal voltage, said filament being 
connected to said transformer means; a source of 
current for heating Said filament to a light emit 
ting state; and magnetic field means mounted 
in inductive relation with said filament, 

3. A light modulating device, comprising: a 
member having an Opening therethrough; a flex 
ible filament mounted at one side of said open 
ing; transformer means adapted to be connected 
to a varying signal voltage, said filament being 
connected to said transformer means; a source 
of current for heating said filament to incandes 
cence; magnetic field means mounted in induc 
tive relation with Said flament; and a lens in 
terposed between said filament and said opening 
for focusing light from said incandescent fla 
ment on Said Opening. 

4. A light modulating device, comprising: a 
member having an aperture therethrough; a flex 
ibly mounted filament mounted substantially in 
alignment with said aperture; transformer means 
adapted to be connected to a varying signal volt 
age, said flament being connected to said trans 
former means; a source of direct current for heat 
ing said filament to incandescence; constant elec 
tromagnetic field means mounted in inductive 
relation with said filament; and a lens interposed 
between said filament and said aperture for focus 
ing light from Said incandescent filament on said 
aperture. 

5. A light modulating device, comprising: a 
member having a slit therethrough; a flexible 
filament mounted Substantially in alignment with 
Said slit; transformer means adapted to be con 
nected to a varying signal voltage, said filament 
being connected to said transformer means; a 
Source of direct current for heating said filament 
to incandescence; a permanent magnet mounted 
in inductive relation with said filament; and a 
lens interposed between said filament and said 
slit for focusing light from said incandescent 
filament on said slit. 

6. A light modulating, device, comprising: a 
member having a slit therethrough; a flexible 
filament mounted substantially in alignment with 
Said slit; transformer means adapted to be con 
nected to a varying signal voltage, said filament 
being connected to said transformer means; an 
evacuated envelope enclosing said filament; a 
Source of direct current for heating said filament 
to incandescence; a horseshoe magnet mounted in 
inductive relation with said filament; a lens in 
terposed between said filament and said slit for 
focusing light from said incandescent filament on 
Said slit; and a reflector for directing light from 
Said filament to Said focusing lens. 

7. A light modulating device, comprising: 
means for producing a constant magnetic field; 
a filament movably mounted in inductive relation 
With Said field; a source of current for heating 
Said flament to incandescence; and means in 
cluding a transformer Operatively connected to 
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said source and adapted to be energized by a 
modulating signal for varying the inductive coul 
pling between said constant field means and said 
energized filament to deflect said flament. 

8. A light modulating device comprising a base 
member, a first supporting member mounted 
upon said base member and having a slit therein, 
a lens mounted in predetermined position with 
respect to said slit, a second supporting member 
mounted on said base member, an incandescent 
lamp having a flament and mounted on said Sec 
ond support member in predetermined position 
thereon whereby said lens focuses light from the 
filament through said slit, direct current Source 
means for heating the flament to incandescence 
and setting up a first magnetic field about the 
filament, modulating means also connected to 
said filament for altering the field about the 
filament by a modulating signal, and means dis 
posed in predetermined position with respect to 
said lamp and filament for setting up a second 
magnetic field, said lamp and field generating 
means being so disposed that the first magnetic 
field and the second magnetic field interact with 
each other to move the filament in response to the 
modulating signal and thereby vary the light 
reaching said slit from Said lens. 

9. A light modulating device comprising a base 
member, a first supporting member mounted upon 
said base member and having a slit therein, a 
lens mounted in predetermined position with re 
spect to said slit, a second supporting member 
mounted on said base member, an incandescent 
lamp having a filament and mounted on said Sec 
ond support member in predetermined position 
thereon whereby said lens focuses light from the 
filament through said slit, a Source of direct cur 
rent, a transformer having a primary and Sec 
ondary, means connecting said secondary and 
source in series to said flament for energizing 
the filament, said primary being adapted to have 
a modulating signal applied thereto, Said Source 
providing for heating the filament to incandes 
cence and setting up a first magnetic field about 
the filament, said transformer providing for vary 
ing the strength of said first field in accordance 
with said modulating signal, and means disposed 
in predetermined position with respect to said 
lamp and flament for setting up a second mag 
netic field, said lamp and field generating means 
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being so disposed that the first magnetic field 
and the second magnetic field interact with each 
other to move the filament in response to the 
modulating signal and thereby vary the light 
reaching said slit from Said lens. 

10. A light modulating device comprising a 
base member, a first supporting member mounted 
upon said base member and having a slit therein, 
a lens mounted in predetermined position with 
respect to said slit, a Second Supporting member 
mounted on said base member, an incandescent 
lamp having a filament and mounted on said Sec 
ond support member in predetermined position 
thereon whereby said lens focuses light from the 
filament through said slit, a Source of direct cur 
rent, a capacitor connected in parallel with Said 
source, a transformer having a primary and Sec 
ondary, means connecting Said secondary and 
source in series to Said filament for energizing 
the filament, said primary being adapted to have 
a modulating signal applied thereto, said source 
providing for heating the filament to incandes 
cence and setting up a first magnetic field about 
the filament, Said transformer providing for 
varying the strength of Said first field in accord 
ance with said modulating signal, a permanent 
magnet mounted on Said base member in prede 
termined position thereOn. With respect to Said 
lamp for setting up a Second magnetic field, Said 
lamp and magnet being so disposed that the first 
magnetic field and the Second magnetic field 
interact with each other to move the filament in 
response to the modulating signal and thereby 
vary the light reaching said slit from said lens. 
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