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[57] ABSTRACT 
A sound to image translator is disclosed for converting 
signals at audio frequencies into projected light pat 
terns. The system includes a light source which may 
be a laser light source or an ordinary lamp and lens 
arrangement for producing a beam of light which is 
directed onto a ?rst pivotally mounted light re?ector. 
The light beam re?ects 05 this ?rst re?ector onto a 
second pivotally mounted light re?ector having its 
pivot axis arranged at the 90° angle to the pivot axis of 
the ?rst light re?ector. Oscillating means responsive to 
audio signals are provided to oscillate both re?ectors 
to thereby project Lissajous patterns on a viewing sur 
face. 
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SOUND TO IMAGE TRANSLATOR 

BACKGROUND OF THE INVENTION 

This invention relates particularly to sound to image 
translators and more speci?cally to an apparatus for 
producing projected Lissajous patterns in response to 
audio frequency signals. 
Numerous image producing systems have been devel 

oped in the ?eld commonly known as visual music. In 
this ?eld. a combination of visual and musical stimuli 
is generated and this combined stimuli produces a dra 
matic impact on the human senses. An early device in 
the ?eld of visual music is known as the “Color Organ.” 
This instrument has a series of gas illuminating jets 
which were controlled by an organ keyboard. The jets 
were located behind tinted glass of different colors so 
that when the jet was activated, the jet illumination 
passes through the colored glass thereby producing a 
colored light as perceived by the viewer. 
More advanced color organs have been subsequently 

developed which utilize electronic circuitry to control 
colored lights. Typically, an audio ampli?er system is 
employed which generally includes a frequency ?lter so 
that the output signal will be responsive to input signals 
at speci?ed frequencies. Several such output signals 
power different light sources thereby permitting several 
different colored lights to be turned on in response to 
signals at different frequencies. Additionally, the am 
plitude of a particular frequency which actuates a par 
ticular light may be operative to control the intensity of 
that colored light. 
Another image translator developed more recently 

includes mirrors attached to a membrane which is vi 
brated by acoustical sound waves. In another form, the 
mirrors are mounted on the diaphram of an audio 
speaker. In either form, however, the mirrors are vi< 
brated by acoustical signals. By directing a source of 
light onto the acoustically vibrated mirrors, the light 
re?ected therefrom is projected onto a viewing surface 
thereby producing a visual pattern. The pattern gener 
ated, however, is random and not symetrical like the 
Lissajous images produced by the current invention. 
The foregoing image translators, while producing vi 

sual stimuli for enhancing listener-viewer response, are 
generally large in size and not easily transported. 
The prior art audio to visual translators have also 

been, in many instances, expensive and, therefore, not 
easily purchased by individuals for home use but have, 
rather, been restricted primarily to commercial and 
professional entertainment. 
Other prior art translators have included mirrors 

mounted on speakers with light projectors mounted re 
motely to the mirrors. When light is projected onto 
these vibrated mirrors, the re?ected light provides a 
pattern on a viewing surface, however, these systems 
are comprised of many separate elements and are sub 
ject to becoming misaligned when a person accidently 
bumps into either the speaker assembly or the light pro 
jector assembly. When this occurs. the visual pattern 
generated by the system may be interrupted or misdi 
rected. 

It is the primary objective of this invention to provide 
an audio to image translator which projects Lissajous 
light patterns. 
The objective of this invention is generally achieved 

by an assembly which includes a light source for pro 
ducing a beam of light. This beam of light is directed 
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2 
onto a ?rst pivotally mounted re?ector which prefera’ 
bly has its pivot axis disposed substantially in the same 
plane as the beam of light generated by the light source. 
A second pivotally mounted mirror is provided which 
has a pivot axis arranged at a 90°angle to the pivot axis 
of the ?rst mirror. 
Each of the pivotally mounted mirrors has associated 

therewith a means responsive to audio signals to oscil 
late each respective light re?ector about its pivot axis 
in response to the audio signals. Since the mirrors are 
pivotally positioned as described, the light re?ected 
from the second pivotally mounted mirror is seen on a 
viewing surface as a brilliant moving dot of light which 
forms Lissajous patterns. 
One advantage achieved by the translator of this in 

vention is that the design lends itself to miniaturized 
construction. That is, the translator can be made physi 
cally smaller than prior art devices and, therefore, 
more easily moved from one location to another. A fur 
ther advantage is that this translator can be manufac 
tured for less cost than prior art devices and, therefore, 
the translator can be purchased by individuals for home 
entertainment purposes. Further, since the translator 
can be manufactured as a unit, the system is less easily 
misaligned. 
The foregoing and other objects, advantages, and 

features of the invention will become more clear on the 
following detailed description of preferred embodi 
ments thereof taken in connection with the drawings 
which form a part of the original disclosure. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a typical Lissajous pattern generated by 
the sound to image translator of this invention. 
FIG. 2 is a side view of a mirror actuator of this in~ 

vention. 
FIG. 3 is an end view of a mirror actuator of this in 

vention, partially in section and taken along line 3-3 
of FIG. 2. 
FIG. 4 is a side view of two mirror actuators posi 

tioned in a support assembly. 
FIG. 5 is a top view of the support assembly and actu 

ator of FIG. 4, the top plate being omitted. 
FIG. 6 is a schematic top view showing an alternative 

con?guration for the actuator. 
FIG. 7 is a top view of a modi?ed assembly with an 

alignment mirror and an adjustable support permitting 
adjustment of the assembly so that the image will be 
projected on a desired viewing surface. 
FIG. 8 is a front view of the assembly in FIG. 7. 
FIG. 9 shows the electronic circuitry for powering 

one mirror actuator wherein the two coils of the actua» 
tor are connected together in series. 
FIG. 10 shows the electronic circuitry for powering 

the actuators in response to quadraphonic audio sig 
nals. 
FIG. 11 shows a schematic diagram of the electronic 

circuitry for powering each coil of a mirror actuator. 
FIG. 12 is a schematic drawing of a translator which 

produces rotating Lissajous patterns. 

GENERAL DESCRIPTION 

FIG. 1 is a pattern much like a Lissajous pattern and 
is typical of the patterns generated by the translator of 
this invention. Indeed, the pattern formed by the trans 
lator on a viewing surface is continually changing in re 
sponse to audio signals presented to the translator. 
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Consequently, no one drawing can show all of the pos 
sible combinations of patterns which can be generated 
by the translator. 
The actual image seen by the viewer is generated by 

a sound to image translator of this invention which in 
cludes a beam of light generated by some light source 
and a projector assembly including oscillatable light re 
?ectors which are oscillated in response to audio sig 
nals. The beam of light is projected by the sound to 
image translator onto a viewing surface. Where it is 
seen as a moving dot of light which follows a path on 
the viewing surface much like that indicated by the 
path shown in FIG. 1. The color associated with the 
pattern is that of the light source, however, the color 
can be changed if, for example, the translator includes 
a “white light" source and a “color wheel” or other 
color changer mounted between the light source and 
the viewing surface. Altematively, the system can in 
clude several different laser light sources producing dif 
ferent colored beams with each laser source having as 
sociated therewith an image translator of the type ac 
cording to the invention. Each of these assemblies 
projects a pattern onto a viewing surface to create a 
plurality of patterns of the type shown generally in FIG. 
1. At the intersection point between each of the indi 
vidual projected light patterns, a dot of light is created 
which has a different color than that of the individual 
beams of light. Consequently, a multi-colored image is 
generated which greatly enhances the beauty of the 
Lissajous pattern, 

DETAILED DESCRIPTION 

Referring now to FlG. 2, a side view of a re?ector or 
mirror actuator is shown. Advantageously, each actua» 
tor used in the preferred audio to image translator is 
constructed indentically to each other actuator al 
though, as will become more clear later, the actual size 
and shape of the actuator can be di?'erent from the pre 
ferred form. 
Each actuator assembly, shown generally as 10, in 

cludes a support member 12 which is preferably made 
of a printed circuit borad material such as high-grade 
Bakelit, polystyrene sheets, epoxy glass bases or other 
similar boardlike material which are suitable for 
mounting components thereon. The support member 
12 is shaped so its external dimension is that of a 
square. By so forming each support member 12 in the 
shape of a square, each actuator assembly 10 can be 
manufactured identically even though, as will become 
more clear later, the actuators are positioned in the 
translator support assembly with different positioning 
for the re?ectors supported thereby. The support mem 
ber 12 includes a generally rectangular aperture 14 cut 
therethrough. This aperture 14, as will become more 
clear later, permits the re?ector to oscillate freely 
about its support or pivot axis without hitting the sup 
port member 12. 
Each actuator assembly 10 has a support wire 16 

which extends between and passes through the holes 18 
and 20 through the support member 12. The holes 18 
and 20 are preferably arranged along the longitudinal 
center line of the rectangular aperture 14. Alterna 
tively, grooves cut in the edge of the support member 
12 may be used in place of the holes 18 and 20. The 
support wire 16 may be secured to the support member 
12 or, alternatively, may comprise a complete loop 
with the wire disposed on opposite sides of the support 

20 

25 

35 

40 

45 

55 

65 

4 
member 12 and passing through the holes 18 and 20. 
While the support wire 16 is preferably made of steel 
wire, other materials can also be used such as wires of 
other elements or compounds, mono?lament fishing 
line, or any other threadlike or bandlike materials hav 
ing sufficient strength to support the re?ector assembly 
as hereinafter described. 
As viewed in FIG. 3, a substantially planar permanent 

magnet 22 is mounted on the support wire 16 and posi 
tioned centrally with respect to the rectangular aper 
ture 14 as viewed in FIG. 2. The magnetic ?eld gener 
ated by the magnet 22 is arranged perpendicularly to 
the support 12 as shown by the arrow passing through 
the magnet 22 in FIG. 3. The magnet 22 is preferably 
a permanent magnet like that described in US. Pat. 
No. 2,999,275, approximately 0.06 inches thick, manu 
factured by the 3-M Company and sold under the trade 
name “Plastiform” although other permanent magnets 
can be used. The magnet 22 is secured to the support 
wire 16 by glue or other suitable attachment means and 
is positioned thereon so that the plane in which the 
magnet 22 lies is substantially parallel to the plane of 
the support member 12. 
A thin, lightweight substantially planar re?ector 24 is 

mounted on the surface 23 of the permanent magnet 
22. This re?ector 24 is preferably a planar front sur 
faced mirror although rear surface mirrors or other 
light re?ectors may be utilized. The front surface mir 
ror has an advantage, however, in that it produces less 
optical distortion. The re?ector 24 is secured to the 
permanent magnet 22 by any suitable adhesive attach 
ment such as glue or the like. The re?ector 24, as 
viewed in FIG. 2, is generally rectangular in shape and 
substantially the same size as the surface 23 of the per 
manent magnet 22 to which the re?ector 24 is adhe 
sively attached. As will become more clear later, how 
ever, the ?rst light re?ector along the optical path 
through the image translator of this invention may ac 
tually be a small square mirror or the like located sub 
stantially at the center of the permanent magnet 22. 
Such a smaller mirror is shown generally at 25 in FIG. 
4. 
As viewed in FIG. 3, an electromagnet assembly 26 

is mounted on the support member 12 on the opposite 
side from the permanent magnet 22. The electromag 
net assembly 26 includes a generally U-shaped metal 
core 28 made of magnetic material of the type used in 
electrical transformers and the like. Wound around the 
U-shaped metal core 28 are two coils shown generally 
at 30. Each of these coils 30 comprise a plurality of 
windings of electrically conductive insulated wire 
around the U-shaped metal core 28. The wire em 
ployed is preferably an insulated copper wire of the 
type used in electrical transformers. The ends of one 
transformer coil 30 are electrically connected to con 
nection terminals 32 and 34 and the ends of the other 
transformer coil are connected to connection terminals 
36 and 38. In operation of the translator, each of these 
transformer coils 30 is connected to an audio signal 
source such as the output of an audio ampli?er in a 
manner described in greater detail later. These audio 
signals produce an alternating magnetic field which in 
teracts with the magnetic ?eld of the permanent mag 
net 22 to produce a force on the permanent magnet 22 
which tends to oscillate the permanent magnet 22 
about the axis of the support wire 16, hereinafter re 
ferred to as the pivot axis. Consequently, whenever an 
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audio signal is applied to one or both of the transformer 
coils 30, the re?ector 24 mounted on the permanent 
magnet 22 is oscillated about the pivot axis and the 
light re?ected thereby is directed in a different direc 
tion. 

Referring now to FIG. 4, a front view of the translator 
assembly 40 is shown with a ?rst actuator 42 and a sec 
ond actuator 44 positioned therein. The translator as 
sembly 40 includes a rectangular shaped top plate 46 
and a rectangular shaped bottom plate 48 which are 
positioned in parallel spaced relationship by spacer 
members 50 positioned between the four corners of the 
top plate 46 and the bottom plate 48. The top plate 46 
and bottom plate 48 are preferably made from a sheet 
like material such as Plexiglas, plastic, or other substan 
tially rigid sheet<like material. The spacer members 50 
are preferably non-magnetic metal although suitably 
rigid materials such as wood. plastic or other non 
magnetic materials may also be employed. Each spacer 
member 50 is internally threaded at opposite ends as 
shown generally at 52 for receiving therein a screw 54 
each of which passes through either the top plate 46 or 
the bottom plate 48 and engage the threads 52 of the 
spacer 50 to thereby position the plates 46 and 48 in 
parallel spaced relationship to each other. 
Mounted on the undersurface of the top plate 46 are 

two channel guides 56 and 58, each guide including a 
channel with width suf?cient to slidably receive an ac 
tuator. 

Two additional channel members 67 and 68 are dis 
posed on the upper surface of the bottom plate 48. 
These members 67 and 68 also have a channel therein 
for slidably receiving an actuator. The channel member 
67 is disposed on the upper surface of the bottom plate 
48 in parallel spaced relation with the channel member 
56 so that the ?rst actuator 42 will be slidably received 
thereby and positioned vertically between the top plate 
46 and the bottom plate 48. Similarly, the channel 
member 68 is positioned in parallel spaced relation 
with the channel member 58 so that the second actua 
tor 44 will also be positioned vertically between the top 
plate 46 and the bottom plate 48. 
As viewed in FIG. 5, the channel members 56, 58, 67 

and 68 are each disposed at a 45° angle to the longitudi 
nal center line of the translator assembly 40 and are 
also disposed so that the ?rst actuator 42 lies in a plane 
which is substantially perpendicular to the plane of the 
second actuator 44. Consequently, when a beam of 
light enters the actuator 40 along a path generally 
shown by the dotted arrow 60, this beam is re?ected by 
the re?ector 66 of the ?rst actuator 42 along a path in 
dicated as 62 to thereby strike the re?ector 70 of the 
actuator 44. The beam of light is then re?ected by the 
second actuator 44 along a path indicated generally by 
the dotted arrow 64. The path of light 64, as will be 
come more clear later, actually varies both vertically 
and horizontally due to the oscillation of the ?rst and 
second re?ectors. 

It should be noted from FIG. 4 that the re?ector 66 
on the ?rst actuator 42 may actually be a square re?ec 
tor as shown rather than a rectangular shaped re?ector 
as shown in FIGS. 2 and 3. Since, as will become more 
clear, the re?ector 66 is the ?rst re?ector along the op 
tical path as the beam passes through the translator, the 
beam itself can be aimed at the center of the actuator 
thereby eliminating the need for a large re?ector. By 
making the re?ector 66 smaller than the re?ector 68 of 
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6 
the second actuator 44, a signi?cant saving in re?ector 
cost is realizedv Consequently. the actuators can be 
manufactured substantially identically except for the 
re?ectors. If re?ector cost is not a problem of manufac 
ture. the actuators can be manufactured identically. 

In operation, the translator assembly 40 is positioned 
so that a beam of light generated by a light source, such 
as a laser, will travel along a path 60 as indicated in 
FIG. 5. This light path 60 is arranged to strike the mir 
ror 66 of the actuator 42 so that the axis of rotation 
through the support wire 16 is disposed at an angle of 
less than 90° to the path of light 60. The second actua 
tor 44 is positioned to receive the light re?ected by the 
?rst re?ector 66 along the path 62. The second actua 
tor 44 is also positioned with the pivot axis of the sec 
ond re?ector 70 arranged perpendicularly to the pivot 
axis of the first rer?ector 66. As such, the light re— 
?ected from the second re?ector 70 forms Lissajous 
patterns which are viewable on a viewing surface 69 
such as a wall, projection screen or the like. 
As indicated earlier, it is advantageous for the light 

beam to ?rst strike an actuator having a pivot axis for 
its associated re?ector arranged at an acute angle to 
the path of light entering the translator. The advantage 
achieved by this arrangement is that the re?ector on 
the second actuator 44 can be made physically smaller 
in size than would be required for the second actuator 
if the light entered the assembly and struck a ?rst mir< 
ror which was arranged to pivot about a pivot axis ar 
ranged at a 90° angle to the entering path of light. 

Referring now to FIG. 6, a schematic top view of an 
alternative translator assembly 74 is shown. In this al 
ternative form, the actuators 76 and 78 are disposed 
between the top plate and bottom plate in a manner 
similar to that shown in FIG. 4, however, the planes of 
the actuators 76 and 78 are arranged substantially par 
allel to each other although at a 45° angle to the longi 
tudinal center line of the assembly. In this con?gura 
tion, the entering beam of light 80 moves from the bot 
tom towards the top of FIG. 6 and the exiting beam of 
light shown generally at 82 also moves in a direction 
from the bottom to the top. A further feature of the 
translator in FIG. 6 is the beam color changer 85. The 
beam color changer may comprise a ?lter for modify 
ing the color of a ?lament light source. It may also be 
a “color wheel.” The color changer 85 is positioned be 
tween the light source 86 and the ?rst actuator 76, 
however, it could be positioned anywhere between the 
light source 86 and the viewing surface 84. 
Referring now to FIGS. 7 and 8, a preferred form of 

the audio to image translator is shown. This con?gura 
tion is particularly useful, as will become more clear 
later, because it permits easy alignment of the image on 
the desired viewing surface. The image translator 
shown generally as 88 includes a ?rst actuator 90 and 
a second actuator 91 of the type described earlier. 
The translator 88 includes an alignment re?ector or 

mirror assembly which is operative to re?ect the beam 
of light 96, generated by a light source shown generally 
at 97 along the path 92 and onto the mirror surface 93. 
The alignment re?ector assembly 95 includes a hori 
zontal support bracket 98 secured to the bottom plate 
48 of the translator assembly 88 by a screw 99 which 
passes through the bottom plate 48 and engages a nut 
100 permitting the horizontal support bracket 98 to be 
located in a ?xed spacial relationship with respect to 
the other elements of the translator 88. 
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As viewed in FIG. 8, a vertically positioned re?ector 
support member 101 is secured at its lowermost end to 
the upper surface of the horizontal support bracket 98. 
The vertical re?ector support member 99 has an align 
ment re?ector 102 mounted thereon for re?ecting the 
beam of light 96 generated by the light source 97 along 
the light path 92 to strike the mirror 93 mounted on the 
?rst mirror actuator 90. 
As viewed in FIG. 8, a translator support bracket 103 

is connected to the under surface of the bottom plate 
48 as shown generally at 104. This connection at 104 
rigidly supports the translator 88 in ?xed spacial rela 
tionship to the light source shown generally at 97. 

In one form of this invention, the light source 97 
comprises a laser for producing a beam of light that 
travels along the path 96 as viewed in FIG. 7. The light 
source 97 alternatively may comprise an incandescent 
or similar bulb with an optical system for producing a 
beam of light traveling along the path 96. The light 
source 97 is preferably housed in a rotatable housing 
105 and preferably positioned within the housing 105 
so that the beam of light 96 produced thereby will coin 
cide with the axis of rotation. 
The translator support bracket 103 has a ?ange por 

tion shown generally at 106 which has an inner surface 
slightly larger than the outer surface of the housing 
105. Therefore, the ?ange 106 can ?t over the end of 
the housing 105 in a manner shown in both FIGS. 7 and 
8. The ?ange 106 has a threaded hole passing there 
through shown generally at 107 to receive a lock screw 
108 which, when tightened against the outer surface of 
the housing 105, is operative to ?xedly locate the trans 
lator 88 with respect to the housing 105. Those skilled 
in the art will readily recognize other attachments for 
?xedly locating the translator with respect to the light 
source. 

When the translator 88 is mounted in the preferred 
manner permitting rotation about an axis which corre 
sponds to the path of light 96, the support bracket 98 
and the re?ector 102 must be positioned as shown so 
that the light beam will be directed onto the ?rst and 
second actuators 90 and 91 so as to produce Lissajous 
like patterns on a viewing surface 109. Since the trans 
lator is mounted for rotation, the image generated by 
the translator 88 can be positioned on the viewing sur 
face 109 along a generally vertical path simply by loos 
ening the lock screw 108 and turning the translator 88 
to the desired position. For horizontal position control, 
the whole assembly including the translator 88, the 
light source 97 and the rotatable housing 105 is moved 
with respect to the viewing surface 95. 

In another form, the translator may be mounted on 
an extension of the housing 105 in a position like that 
shown in FIG. 7. In this form, the housing extension will 
surround the translator to thereby protect its parts. An 
aperture in the housing extension, however, permits the 
light projected by the translator to strike the desired 
viewing surface. To raise or lower the pattern seen on 
the viewing surface, the whole housing 105 is rotated. 
A further alternative involves an approach for pro 

ducing a rotating Lissajous pattern. This is shown sche 
matically in FIG. 12. A translator 150 of the type 
shown in FIG. 6 is mounted in a rotatable housing 151 
so that the axis of the light beam re?ected by the sec 
ond re?ector 153 is identical to the axis of the light 
beam 154 which is generated by an external light 
source not shown. Fixed alignment mirrors 155 and 
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156 aim the light onto the ?rst re?ector 157. In this 
con?guration. the whole housing 151 can be rotated by 
a motor or other drive about the axis of the light beam 
154 to thereby produce on the viewing surface a rotat 
ing Lissajous pattern. 
Referring now to Fig. 9, the electrical circuitry asso 

ciated with a single actuator is shown. The actuator, as 
indicated above, preferably includes two actuator coils 
L1 and L2. Two coils L1 and L2 are provided so that 
each actuator can be electrically powered in several 
differrent ways as will become more clear later. In its 
simplest form, these two coils are connected together 
in series as shown in FIG. 9 so that audio signals pro 
duced by an audio signal source 110 will pass through 
each of these actuator coils to produce an alternating 
magnetic ?eld which oscillates the re?ector about its 
pivot axis. The audio signal source 110 is most advanta 
geously one channel of a stereo ampli?er system al 
though a monaural source of audio signals can be uti 
lized. The audio signal source 110 should have a suffi 
cient audio output power to permit the generation of 
currents in the actuator coils L1 and L2 of sufficient 
magnitude to produce an alternating magnetic ?eld at 
the actuator for oscillating the re?ector mirror about is 
pivot axis. Should the audio signal source 110 selected 
by the user provide only a weak signal, operational re 
sults can be improved by inserting an audio ampli?er 
between the audio signal source and the two series con 
nected mirror actuator coils L1 and L2. 
The second translator actuator, not shown in FIG. 9, 

is connected in an identical manner to that thereshown. 
The second actuator is preferably connected to the sec 
ond channel of a stereo ampli?er system thereby con 
necting the second actuator to a different audio signal 
source than the ?rst actuator. Consequently, each of 
the actuators is driven by a different signal source 
thereby causing the re?ectors responding thereto to os 
cillate about their respective pivot axes at different 
rates thus producing Lissajous patterns like that of FIG. 
1. 
Referring now to FIG. 10, four actuator coils L1, L2, 

L3 and L4 of two different actuator assemblies shown 
with each coil connected to a different audio signal 
source 111, 112, 113 and 114. These four audio signal 
sources may be four independent audio signals such as 
four different radios or, and preferably, comprises the 
four audio outputs for a quadraphonic audio system. In 
the configuration shown in FIG. 10, each of the actua 
tor coils L1, L2, L3 and L4 is connected to an indepen 
dent audio source. Consequently, each actuator with 
two coils is powered by two different audio signals at 
any given time to thereby assure that the re?ector on 
each of the actuators is oscillated differently thus pro 
ducing complex Lissajous patterns like that of FIG. 1. 
Referring now to FIG. 11, further alternative electri 

cal circuitry associated with one actuator is shown. As 
indicated generally above, each actuator of the present 
invention is preferably formed with two independent 
windings wound on a metal core. In FIG. 11, L1 and L2 
represent the two independent windings of a single ac 
tuator. An audio signal source 120, such as one stereo 
channel, is provided to produce signals at audio fre~ 
quencies. It has been found that the signals which pro 
duce the larger and more interesting patterns lie in the 
range between 0 and 1,000 Hz because the natural res 
onant frequency of the actuators generally lies in this 
range. 
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The output of the audio signal source 120 is con 
nected to a low pass ?lter 124 which is connected in se 
ries between the actuator coil L1 and the audio signal 
source 120. The function of the low pass ?lter 124 is 
to ?lter high frequencies present in the signal at the 
output of the audio signal source l20 so that the actua 
tor coil L1 is driven mostly by low frequency signals. 

In order to translate more of the audio signal into a 
Lissajous pattern, the circuitry series connected be 
tween the actuator coil L2 and the audio signal source 
120 includes a frequency divider 126 and also a high 
pass ?lter 128. The frequency divider 126 is operative 
to translate audio signals received from the audio signal 
source 120 into other lower frequency audio signals. 
That is. the higher frequency signals are divided so that 
they become lower frequency signals thereby altering 
the signal content in the frequency range between 0 
and L000 Hz. A high pass ?lter 128 is optionally con 
nected in series before the frequency divider 126 to ?l— 
ter out low frequency signals. Consequently, the signal 
supplied to the actuator coil L2 is different from the 
signal at L] and preferably lies in the range between 0 
and 1.000 H2. The signal at the coil L2, therefore, is 
operative to produce a different alternating magnetic 
?eld within the actuator than is produced at the actua 
tor coil Ll. 
While the foregoing description has been made with 

particular emphasis on ?lters which preferably have a 
band pass between 1 and 1,000 Hz, it will be recog 
nized by those skilled in the art that the band width of 
these ?lters may indeed be wider or narrower to com 
plement the operation of the mirror actuator structure 
to which they are electrically connected. Further, it will 
be recognized by those skilled in the art that additional 
audio signal ampli?cation may be required between the 
audio signal source 120 and the mirror actuator coils 
Ll and L2. 
While the foregoing description has been made with 

particular emphasis on preferred embodiments and 
certain modi?cations therefor, it will be recognized by 
those skilled in the art that other modi?cations in form 
only may be made without departing from the spirit and 
scope of this invention as de?ned by the following 
claims. 
What is claimed is: 
l. A visual sound system comprising: 
a source of electrical audio frequency sound signals, 
and 

an improved sound to image translator for producing 
a moving beam of light which, when projected on 
a screen, forms Lissajous patterns correlated to the 
sound. said translator including: 

a light source for providing a beam of light, 
a screen upon which a beam of light can be pro 
jected. 

a ?rst light re?ector positioned to re?ect said beam 
of light, from said source, said ?rst re?ector being 
pivotally supported for movement about a ?rst 
pivot axis; 

means responsive to electrical audio sound signals 
provided by said sound source for oscillating said 
?rst re?ector about said ?rst pivot axis; 

a second light re?ector positioned to re?ect light re_ 
?ected by said ?rst re?ector, said second reflector 
being pivotally supported for movement about a 
second pivot axis arranged at a 90° angle to said 
?rst pivot axis, and 
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10 
means responsive to electrical audio sound signals 
provided by said sound source for oscillating said 
second re?ector about said second pivot axis, the 
light re?ected from said second re?ector. when 
projected on said screen, forming a moving dot of 
light which makes Lissajous patterns correlated to 
the sound from said sourcev 

2. The system of claim 1 wherein said ?rst pivot axis 
is positioned in a plane in which the beam of light is 
also positioned. 

3. The system of claim 1 wherein the beam of light 
strikes said ?rst re?ector in a direction which forms an 
acute included angle between the beam of light and 
said ?rst pivot axis. 

4. The system of claim 1 wherein each said light re 
?ector comprises a substantially planar mirror. 

5. The system of claim 4 wherein each said mirror is 
a front surfaced mirror. 

6. The system of claim 4 wherein the plane of each 
said mirror is arranged perpendicularly to the plane of 
the other mirror. 

7. The system of claim 1 additionally including means 
to change the color of the light forming the Lissajous 
patterns. 

8. The system of claim 1 wherein each means for os 
cillating a re?ector includes a coil mounted on a core, 
the electrical audio sound signals producing an alter 
nating current in said coil to produce an alternating 
magnetic ?eld in said core, a permanent magnet 
mounted for pivotal movement, the ?eld of said perma 
nent magnet and said alternating ?eld interacting to 
produce an oscillating force on said permanent magnet, 
said permanent magnet having a re?ector attached 
thereto. 

9. The system of claim 8 wherein each permanent 
magnet comprises an approximately planar member of 
permanent magnetic material with the magnetic ?eld 
produced thereby being substantially perpendicular to 
the plane of said magnet. 

10. A visual sound system comprising: 
a source of electrical audio frequency sound signals, 
and 

an improved sound to image translator for producing 
a moving beam of light which, when projected on 
a screen, forms Lissajous patterns correlated to the 
sound, said translator including: 

a light source for providing a beam of light, 
a screen on which a beam of light can be projected, 
a ?rst permanent magnet mounted for pivotal move 
ment about a ?rst pivot axis, 

a ?rst re?ector means mounted on said ?rst penna 
nent magnet, said ?rst permanent magnet and said 
?rst re?ector means being positioned to re?ect said 
light source beam from said ?rst re?ector means, 

a ?rst electromagnet responsive to electrical audio 
sound signals provided by said sound source to pro 
duce a ?rst alternating magnetic ?eld, said ?rst 
electromagnet being positioned adjacent said ?rst 
permanent magnet so that said ?rst alternating 
magnetic ?eld will interact with the ?eld produced 
by said ?rst permanent magnet to cause said ?rst 
magnet and said mounted ?rst re?ector to oscillate 
about said ?rst pivot axis, 

a second permanent magnet mounted for pivotal 
movement about a second pivot axis, said second 
pivot axis being arranged at a 90° angle to said ?rst 
pivot axis, 
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a second re?ector means mounted on said second 

permanent magnet. said second permanent magnet 
and said second re?ector means being positioned 
to re?ect the beam of light re?ected from said ?rst 
re?ector means, and 

a second electromgnet responsive to electrical audio 
sound signals provided by said sound source to pro 
duce a second alternating magnetic ?eld, said sec 
ond electromagnet being positioned adjacent said 
second permanent magnet so that second alternat 
ing magnetic ?eld will interact with the ?eld pro 
duced by said second magnet to cause said second 
permanent magnet and said mounted second re 
?ector means to oscillate about said second pivot 
axis, the light beam re?ected from said second re 
flector means forming. when projected on said 
screen, a moving dot of light which makes Lissa— 
jous patterns correlated to the sound from said 
source. 

11. The system of claim 10 further including signal 
derivation means responsive to said source of electrical 
audio frequency sound signals for deriving therefrom 
?rst and second different electrical audio frequency 
sound signals. and wherein each said electromagnet is 
responsive to a different one of said ?rst and second 
different electrical audio sound signals. 

12. The system of claim 10 further including signal 
derivation means responsive to said source of electrical 
audio frequency sound signals for deriving therefrom 
?rst and second different electrical audio frequency 
sound signals, and wherein each said electromagnet in 
cludes two separate windings, one of each said ?rst and 
second electromagnet being responsive to said ?rst 
electrical audio sound signal and another winding of 
each said ?rst and second electromagnet being respon 
sive to said second electrical audio sound signal differ 
ent from said ?rst electrical audio sound signal. 

13. The system of claim 10 wherein each said perma 
nent magnet comprises an approximately planar mem 
ber of permanent magnetic material with the ?eld gen 
erated thereby being substantially perpendicular to the 
plane of said magnet. 

14. The system of claim 10 wherein said signal deri 
vation means includes: 
a ?rst frequency selective circuit responsive to said 

electrical audio sound signal source for producing 
at its output electrical audio sound signals having 
a ?rst frequency distribution frequency selective 
circuit being connected to said ?rst electromagnet, 

a second frequency selective circuit responsive to 
said electrical audio signal sound source for pro 
ducing at its output electrical audio sound signals 
having a different frequency distribution than the 
output of said ?rst frequency selective circuit, said 
output of said second frequency selective circuit 
being connected to said second electromagnet. 

15. The system of claim 10 wherein said ?rst and sec 
ond electromagnets each include ?rst and second wind 
ings, said translator additionally including: 
low pass ?lter means connected between said sound 
source and said ?rst winding of said ?rst electro 
magnet, 

high pass ?lter means connected between said sound 
source and said second winding of said ?rst electro 
magnet, 
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low pass ?lter means connected between said sound 
source and said ?rst winding of said second electro 
magnet, 

high pass ?lter means connected between said sound 
source and said second winding of said second 
electromagnet. 

16. The system of claim 10 wherein said beam of light 
strikes said ?rst re?ector in a direction which forms an 
acute angle between the beam of light and said first 
pivot axis. 

17. The system of claim 10 wherein each said light 
re?ector comprises a substantially planar mirror. 

18. The translator of claim 17 wherein said mirror is 
a front surface mirror. 

19. The system of claim 17 wherein the plane of each 
said mirror is arranged perpendicularly to the plane of 
the other mirror. 

20. The system of claim 10 additionally including 
means to change the color of the light beam. 

21. A visual sound system comprising: 
a souce of electrical audio frequency sound signals, 
and 

an improved sound to image translator for producing 
a moving beam of light which, when projected on 
a screen, forms a Lissajous patterns correlated to 
the sound, said translatorincluding: 

means for producing a beam of light, 
a screen onto which a beam of light can be projected, 
rotatable mounting means mounted for rotation 
about an axis substantially coinciding with said 
beam of light from said source, 

an adjustably mounted alignment mirror mounted on 
said rotatably mounting means and adjustably posi 
tioned to re?ect said beam of light from said 
source, 

a ?rst permanent magnet supported by said rotatable 
mounting means and mounted for pivotal move 
ment about a ?rst pivot axis, 

a ?rst re?ector means mounted on said ?rst perma 
nent magnet, said ?rst permanent magnet and said 
?rst re?ector means being positioned to re?ect the 
beam of light re?ected from said alignment mirror, 

a ?rst electromagnet supported by said rotatable 
mounting means and responsive to electrical audio 
sound signals provided by said source to produce 
a ?rst alternating magnetic ?eld, said ?rst electro 
magnet being positioned adjacent said ?rst perma 
nent magnet so that said ?rst alternating magnetic 
?eld will interact with the ?eld produced by said 
?rst permanent magnet to cause said ?rst perma 
nent magnet and said first mounted re?ector to os 
cillate about said ?rst pivot axis, 

a second permanent magnet supported by said rotat 
able mounting means and mounted for pivotal 
movement about a second pivot axis, said second 
pivot axis being arranged at a 90° angle to said ?rst 
pivot axis, 

a second re?ector means mounted on said second 
permanent magnet, said second permanent magnet 
and said second re?ector means being positioned 
to re?ect the beam of light re?ected from said ?rst 
re?ector means, and 

a second electromagnet supported by said rotatable 
mounting means and responsive to electrical audio 
sound signals provided by said sound source to pro 
duce a second alternating magnetic field, said sec 
ond electromagnet being positioned adjacent said 
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second permanent magnet so that said second al 
ternating magnetic ?eld will interact with the ?eld 
produced by said second permanent magnet to 
cause said second permanent magnet and said 
mounted second re?ector means to oscillate about 
said second pivot axis. the light beam re?ected by 
said second re?ector means forming a moving dot 
oflight when projected on said screen which makes 
Lissajous patterns correlated to said sound. 

22. A method of transforming electrical audio fre 
quency sound signals into a visual pattern correlated 
thereto‘ comprising the steps of: 
producing a beam of light with a light source; 
directing the light beam from the source toward the 

?rst light re?ector which is pivotally supported for 
movement about a pivot axis, 

oscillating the ?rst light re?ector in response to elec 
trical audio sound signals to produce a ?rst oscilla 
tory light beam. 

directing the ?rst oscillatory light beam toward a sec 
ond light re?ector pivotally supported for move 
ment about a second pivot axis arranged at a 90° 
angle to the pivot axis of the ?rst re?ector, 

oscillating the second light re?ector in response to 
the electrical audio sound signals to produce a 
moving light beam having a movement correlated 
to the movement of both re?ectors. and 
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projecting the moving light beam re?ected by the 
second re?ector onto a screen to produce a moving 
dot of light in the form of a visible changing Lissa» 
jous pattern correlated to the sound signals‘ 

23. The method of claim 22 further including the 
steps of: 
deriving different electrical audio frequency sound 

signals from the sound source, and 
oscillating the ?rst and second light re?ectors differ» 

ently in response to different ones of the derived 
electrical audio frequency sound signals. thereby 
producing complex Lissajous patterns when the 
moving light beam from the second re?ector is pro 
jected on a screen. 

24. The system of claim 1 wherein said screen in 
cludes a viewing surface which is physically separate 
and remote from said light source, said ?rst and second 
light re?ectors, and said means for oscillating said ?rst 
and second re?ectors. 

25. The method of claim 22 wherein said step of pro 
jecting said moving beam onto said screen includes 
projecting said moving beam onto a viewing surface 
which is physically separate and remote from said light 
source, ?rst and second re?ectors, and the means for 
oscillating said ?rst and second re?ectors. 

=t= * ik * * 


