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3215842
OPTICAL COMMUNMICATIONS SYSTEM
Nuomas F. Thorias, Newport MNews, Va,, zssimor to the
U'nited Stales of America as represenfesdd by the Admine
Istralor of the National Aercnautics and Space Admin.
Istraticn

Filed Apr. 18, 1963, Ser. No. 274,065
11 Claims. (Cl 250-—1%9)
{Grantcd under Title 35, US. Code (1952), see. 266)

The invention described herein may be manufactured
and vsed by or for the Government of the United States of

America for governmenial purposes without the payment

of any royalties thereon or therefor.

This invention relates generally lo a communications
device and relates with particularily to a semipassive com-
munications system wherein intelligence is transmitied
from a first site to a second site by means of modulating
a light beam.

In gereral, communications between two . remote sites
is presently carried on by means of voice communication
through tha use of telephone or radio, or by Morse code
fight sigmals.  In each of these systems, various situations
can arise which make use of the system hichly disadvan-

tageous or impossible of operating, such for example in

air-to-air emergency communication, when transmitting
classified communications, ship-to-ship communicatiors,
and the like. Also, the problems of freguency allocation
in regard to rzdio broadeasting and the problem of wires
when involved with telephones limit the practical capa-
bility of these systems undear certain conditions. In addi-
tion, each of the above known systems for intelligence
communication are subject to being monitored by those
to which the communicaticns is not intended, ard may be
jammed or intercepted by undesirable recipients while also
normaily requiring considerable setup time and mainte-
nance.

There is, thus, an urgent need in the art for a reliable
light wave or cther simple communications system which
can be operated under adverse counditions by semiskilled
personne! urder emergency conditions without the require-
ments of expensive and time-consuming setup and main-
tenance problenss.

Light-wave type of communications systems have been
employed before; however, in all known prior art sys-
tems of this type, the capabilities thereof were Iimited due
to the requirements for power supplies at both the trans-
mittér and receiver of the light beams. Also, alinement
problems between the transmitter and the receiver, in the
presently known acoustical responsive light wave com-
municaticn devices, are critical for operation thereof.
The present invention combines the advantagsous fea-
tures of these known prior art systems while minimizing
the alinement problems thercin by employing a unique
passive reflector-modulator which is essentially immune
to alinement problems for operztion thereof.

Accordingly, it is an otject of the present invention to
provide a new and novel communications system.

Another object of the present invention is to provide
& cominunications systemn that cznnot be monitored by
anyaoe to which the message is not intended.

Stil! another object of the instant invention is the pro-
vision of a communications sysiem operable by a novice
under emergeny conditions,

A further olbicct of this invention is to provide a com-
munications system that requires no frequency alloca-
tion. )

A still further object of the present invention is the
provision of a semipassive communications device de-
perdent. upon light wave moduiation.
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An additionaliobjcct of the present invention is the pro-

vis?on of a novel mechanism for modulating a light beam.

A still further additional object of the present inven-

tion is 'a new and novel device for the transmissicn of
intellicence by modulation of a beam of light,

Another objcet of the present invention is to provide a
long-lived passive modulator device requiring no setup
time or maintenance for use /n an optical corumunication
sysiem.

In accordance with the present invention, the foregoing
and other objects are attained by providing a lens with a
source of illumination at its focus for projecting a beam
of light, a retrodirectional reflector for modulating and
returning the beam parallel W itsclf and a larger coliecting
lens for collecting and concentrating the return bearmn and
focusing it on a photodetector. The projection and <ol
lecting coptics are built into a single unit with a phoio~
detector also contained therein and in electrical connees
tion with an amplifier and suitable utilization mechan.sm.
The retrodirectional reflector, which is positioned at a
remote site from which intelligence is desired to be ob-
tained is so consiructed and arranced as to return the
licht wave parallel to itself where it is collected by the
cnliccting oplice at the first site. The retrodirectionad re-
flecter, according to the present invention, is a passive
modulator and consisis of 2 corner reflector having three
faces, one or more of which is an optically reflective
flexible diaphrapm. The important property of this pe-
culiar corner refloctor lies in its effect on the behavior of
the light beam returned from it.

It is well known that perfeci corner reflectors have

rigid onbogoml faces and alwavs send back inciileat
er:r:y exactly pardlel to the arrival ¢irection.  Thus,
the deformation of any one “of the refi=cting f.zca, of 3
corner reflector will effect modulation of the reflected
lizht rays. The optically reflective flexible diaphr
face or faces of the corner reflecior in the present inveae
tion are position:d so that upon the irnfluence of sound
waves, such for ¢xample the voice of a speaker directe
against the diaphragm, flexing of the diaphragm in pro-
portion to the scund imparted thereto will be experiencad
with corresponding modulation of the licht beams being
reflected therefrom. This modulated beam is collected
by the collecticg optics at the first site and focused onto
a photodetector wherein it is converted into electrical
impulses corresponding to the sound waves imparted to
the diaphragm at the remote site. These electrical im-
pulses are amplified by a conventional amplifier leading
to a suitable utilization output, such for example, a
speaker.

A more complete appreciation of the nvention and
miny of the attendant advantages tkereof will be readily
apparent as the same becomes better understood by ref-
erence to the. followmg detailed dercnpuon when con-
sidered in connection with the accompanying drawings
wherein:

FIG. 1 is a schematic representation of the light source

receiver unit, amplifier xnd Utth"’ on mechanism con-

structed in accordance with the pr.:ent invention;

FIG. 2 is a schematic rcprcss.n'.nion of the unicue
corner reflector as empployed in- the present inven:) =n
and showing the incifeat and reflected light wave -
rection;

FIG. 3 is a perspective view of the unique corner-
reflector as employed in: the present invention and ilivs-
trating ore form of r*mmdng tructure therefor;

FIG. 4 is another view of the corner refector eme
ployed in the present invention and illustrating the raar-
ward cxposed side of the flexible dizphragm modulating

face of the reflector ento which the intelligence is im-

parted to canse modulation of the light beam being rev
flected from: the front side thereof;
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FIG. § is a schematic representation of how the op-
tical systemn of the present invention would be operated
over a distance as a voice commurication link between
two individuals;

FiG. 6 s a schematic representation of an alternate
embodiment of the light source receiver unit; and

FiG. 7 is a schematic representation of another alier-
nate embodiment of the licht-tource-receiver unit con-
structed in accordance with the present jnvention.

Refurring nuow to the drawings, and more particularly
to F1G. 1 there is shown a light-source-receiver unit,
geicrilly desiznated by reference numeral 11, Light
source Tesciver unit il includes a tubulor housing 13, ex-
ternally threaded at one end thereof, in ihreaded con-
nection with an internally threaded flange connector 15.
The other end of flange connector 15 also threadingly
receives a tubular housing 17 with the opposite end of
hous.rg 17 being closed by an internally threaded end
cap 19.

A reduced diameter tubular container 21 is dispcsed
along the longitudinal axis of unit 11 and maintained ad-
jacent the open end of housing 13, by zn annular spider
22. A unidirectional light source 23 powered by a bat-
tery or other conventional power supply, not shown, is
suitably maintained within conlainer 21 with an adjust-
able concenirating lens 25 closing one end of container
21 and in such position as {o concentrate the light waves
received from light source 23 into a beam. The other
end of container 21 is closed by a rearwardly directed
convex rairror 27, An annular concave collecting mirror
29 is maintained within unit 11 by flange connector 18
and is adapted to rest on the shoulder 31 formed abou:
the interior surface of connector 15. A suitable photo-
detector 33 is maintained within housing 17 adjacent end
cap 19, in conventional manner, and is in electrizal con-
nection with an amplifier 35 through suitable electrical
tead wirzs 37 and 39 passing through end cap 19, Am-
plifier 35 is in electrical connection with suilable wiliza-
tion mechanism 41, as will be further explained herein-
witer.

Referring now to FIG, 3, the reflector-modulator unit,
generally decignated by reference numeral 43, consists of
a coraer reflector in which two of the three mutually per-
pendicular surfaves of the reflector are conventional rigid
mirrors 45 and 47. The third reflecting surface of re-
flector 43 is an optically reflecting flexible diaphragm 49.
Diaphragm 49 may be constructed of a flexible material,
such for example Dupont's Mylar film, baving a reflective
enating of, for example, evaporated aluminum thereon
and prepared in conventional manner. Mylar is a poly-
ester film made from polyethylene terephthalate, the
polymer fo.med by the condensation reaction between
ethylene glycol and terephthalic acid and is commercially
available in esscatially any desired thickness. Dia-
phragm 49 has an overall thickness of approximately
0.3 mil and is stretched and attached by cementing,
clampirg or the like to an open frame 50 for position-
ing in unit 43. Other flexible materials having reflective
surfaces are cbviously also within the scope of this in-
vention. An elorgoted rod 51 may be atiached to re-
flector modulator unit 43 to serve 2s a mounting or
holding strucaire for this unit. Any suitable connection,
such for example as bolt 53, FIG. 4, may be employed
to attach rod £1 to init 43.

To permit easy assembly of unit 43, each of reflector
surfaces 45, 47, and 49 are positioned thercin by its own
pair of steel dowil pins extending through the exterior
wall of unit 43 into the open framewocrk of the respec-
tive reflective surface along one side therof. The ends
of dowel pins 59 and 61 for surface 49 are shown in
FIG. 4 extending through open framework 50. A pair
of set screws 63 and 64 are provided perpendicular
through one surface of the exlerior wall of unit 43 10
secure dowel pins 59 and 61 in position. Similar set
acrews;. one of which is shbwa in FIG. 3 and designated
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by refercnce numeral 67, are provided to refain the ve-
spective dowel pins in the framework of ecach of the re-
flective surfaces. Dowel pins 69.and 70 for surface 48
are illustrated in FIG. 4. Suitable adjusting screws 54,
§5, and 56 arc provided for respective angular adjust-
men: of surfaces 45, 47 and 49 about their respective
dowel pin flex pivots to permit assembly of the surfaces
in mutually perpendicular alinement. This simple ad-
justment for each of the reflective surfices permiis the
critizal alinement of the surfaces and eliminates critical
tolerances in fabrication thereof .hat would otherwise be
required to achieve a perfect corper reflector. Once
alinement of the surfaces is atta‘ned, adjusting screws, 54,
55, and 56 maintain the surfaces in position agzinst the
slight tension being exerted thercon by the flex pivot
dowel pins,

Operation’

Since it is well known that. perfect corner reflectors,
having rigid orthogonal faces, always send back incident
energy exactly parailel to the arrival direction, as schemat-
ically illustrated in FIG. 2, it is readily apparent that
deformation of one of the reflecting faces immediately ef-
fects modulation of returned rays. Since the energy
incident of one face must also be refiected by the other
two, it is sufficient to have only one of the reflecting sur-
faces made as a flexible diaphrazm, as shown, although
it is also within the scope of this iavention to provide
two o- all of the reflective surfaces of flexible diaphragm
construction.

Information causing deformation of any or all of the
reflecting faces is carried on the return beam by virtue
of an angular spreading of the returned rays in such
manner that the energy per unit area falling on a receiver
varies in accordunce with the medalation impressed on
the flexible face 47 of the corner reflector 43.

In operation, thercfore, light from source 23 is con-
centrated and focused by lens 25 into a beacon lizht in
the general ditection of reflector-modulator unit 43 wiich

may be positioned at a considerable distance from fight- . ‘

source-receiver unit 11, The reflecior-modulator 43 re-
turns the light bearn parallel to itself where it is collected
by ths larger optical system, 27 and 29, and focused onto
the photodetector 33. The width of tha returned light

2am is approximately twice the diameter of the ccrner
reflector plus the diameter of the original light source
which in the illustrated embodiment can be taken o be
the diameter of the projecting lens and accounts for the
needed larger collecting optics.

The optically reflecting diaphragm 49 of corner re-
flector 43 may be modulated either acoustically or elec-
trically. This modulating action produces a focusing ef-
fect and results in the returned licht beam being alter-
nately expanded and contracted with a consequent fluc-
tuation in intensity at the collecting optics 27 and 29. The
photodetector 33 converts these changes in intensity to
electrical impulses which are amplificd by amplifier 38
leading to utilization circuitry 41.

As shown in FIG. 5, a signal, such for example a
voice sound, when directed onto the rear of flexible face
49 will cause flexing of face 49 in proportion to the sound
imparted thereagainst with concurrent modulation of the
reflacted light ray directed toward light-source receiver
it 11, This reilected ray of light, being returned exsen-
tially parallei to the light source, is received by annular
ceilecting mirror 29 and reflected toward concentrating
mirror 27 waeie it is reflected onto photodetector 33 and
converled into electrical signals. These signals are then
transmitted to amplifier 353 and utilization circuit 41 and
transcribed as the signal or voice originally imparted tc
dizphragm 49.

In the illustration shown in FIG. 35, this util:zation
mechanism 41 is in the form of ear phones 57 alihough
it is apparent that any otber conventional type of utiliza-

. tion mechanism may be crwployed within the scope of thig
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invention. Thur, as schematically iljustrated in FIG. §,
a steady beam of light from a distant source cin be mod-
uwlated and sent back to the source by passive comer
reflector-modulator unit 43 which requires no power other
than that supplied by the voice of the speaker gcuing
directly upon the flexible face 49 of modulator unit 43
(FI1G. 4).

A working model of the presently described invention
has be=n constructed which utilizes a batterv powered 25
watt zirconium concentrated arc lamp light source. The
modulator-reflector 43 in this experimeata! model was
fabricoted using two rigid mirrors and one stretched dia~
phregsa of 0.5 mil aluminized Mylar filn, This str2'cheg
diaphragm was cemented to open fromework 50 by a con-
venticaal adhesive. Framework 50 is desipned to facili-
tate assembly and adjustment thereof by adjusting screws
3% within corner reflector unit 43, as pointed out herein-
before.

With this rudimentary model, clear audible trunsmis--

sions of voice and musical content have been made over
a distance exceeding one-half mile in bright sualight.
With higher power light source and refined design in both
the lizht-source-receiver unit 11 and the reflector-modu-
Iator unit 43, there appears to be no practical limit to the
communications range permissible when employing the
teachicgs of the present invention.

R :ferring now to FHG. 6, a schematic representation
«f an alternate embodiment of the light-source-receiver
unit 111 is shown and includes a tubular housing 117
closed at one end by an end cap 119. A reduced diam-
eter tubalar housing 121 is disposed along the longitudinal
axis of unit 11k and maintained adjacent the open end of
housi=g 117 by suitable structure, not shcwn. A uni-
directional light source 123 is maintained within housing
121 ir 2 suitable manner with an adjusiable concentrating
lens 123 closing the open end of housing 121 in such posi-
tion zs to concentrate the light waves reccived from light
saurce 123 into a beam. In this embodiment the receiv~
ing oztics for the reflected beam consists of plano-concave
wirrar 129 which directs the reflected Light waves directly
wato photodetector 133.  The remaining operation of this
embodiment is the same as that described hercinbefore in
reference to FIG. 1 with photodetector 133 being in elec-
trical connection with suitable amplifier and utilization
mechanism, not shown.

A further medification illustrated in FIG. 7 shows the
light-source-receiver umit 211 including a frusto-conical
housing 217. A tubular housing 221 of smaller diameter
thap the base of conical housing 217 houses light source
223 with concentrating Jens 225 being provided therein
for f~cusing the light from source 223. In this embodi-
ment, the hereinbefore described conrave lens is replaced
by the annular refractory lens 228 which is positioned
within the open base end. of conical housing 217 and
arcund tubular housing 221. Refractory lens 228 serves
as connecting structure for the two housings while also
serving to receive the reflected light waves and direct
ihem onto photodetector 233, The remaining operation
of this embodiment is the same as that described herein-
before in refercnce to FIG. 1 with photodetecter 233 be-
ing in electrical connection with suitable amplifier and
utilization circuitry, not shown.

Alihough only selective embodiments of the present in-
vention have been specifically described, it is readily
apparent to those skilled in the art that the principle de-
scribed Rerein is equally applicable to intellien:e com-
munization by microwave,. visible licht, infrared, and
untraviclet frequencies, ta mentiva but a few possitilities.

It is also anticipated that the present invention will
find utifity in providing a veine conununicatiaas system
for use in manned flight reentry where preseri-day ecom-
munications systems tend to undergo blackout conditions
Auring vidious phases of the rteentry t*ajectory. When
. atilizing the present invention under these conditions, a
laser could be employed for the source of light and the
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Behiweight passive reflector-modulator unit 43 would be
positioned in the reentering body in position to be influ-
enced by voice sounds emanating from the occupant of the
reeniry vehicle, The possibility of other uses, such for ex-~
a2mple in ship-to-ship communications, surveying team
cummunications, poiire and intelligence work, and forest-
fire control are readily apparent to those skilled in the art.
Also, during air-sea rescue operations, the passive modiw
Iator unii 43 could be packed in survival gear or air-
dropped to the stranded operator to facililate rescue
operations.

Because the returned beam according to the present
invention is always parallel to the incident beam, except
for the fluctuations in spread caused by the modulation,
a2nd because there is no information on the incident beam,
the information-carrying returned beam can only be in-
tercepted by looking directly along the return signal path
toward the modulator 43. The system is therefore line-
cf-sight in character and the presence of an object inter-
posed in the communications beam of suffic.ont size to
irterrupt or block off the incident heam fror the modu~
Lator will obviously stop communications. Towever, the
rresence of small particles in the incident beam path, such
as fog, dust, and the like will not cause ‘system failure
uriil the roundtrip energy falls below ihe receiver capa-
bilities.

This system is therefore jamproof, that is, it cannot be
jammed by signal generation. The system also cannot be
enitored since the modulated energy is absorbed at the
hi-source-receiver unit. The operaticn of this system

requires no frequency allocation, and the reflactor-modula-
tor can be operated under emergency conditions by a
movice in that it requires no setup time or maintenance

since it is a long-lived passive unit. Two-way commu-
nication could obviously be achieved within the scope of
this invention by simply mounting a passive modulator
on each source-receiver unit,

Due to the unique features of corner reflzctors, this
system is relatively insensitive to orientation of the pas-
sive modulator 43 and. acquisition and pointing of the
tw0 units are not critical to the operation of the device.
Thus, the light-source.receiver unit 11 first with a broad-
enzu heam of light from source 23, may be aimed in the
gzn2rai direction of the modnlator-receiver unit 43 and
when ccmmunication is established, the lighi-source-te-
ceiver beam is reduced in spread and corrected in orien-
ction {0 achieve a more intense signal by conventional
means.

It is the uniyue optical characteristics of the corner re-
fizctor that alleviate the pointing problems of the system
and also contributes to a system which has relatively low
energy loss with distance, It is for the latter reasons that
extremely long ranges are possible when utilizing the pres-
ent invention for extreme distance cammunication.

Since it has already been determined that light rays.can
be bounced off the Moon's surface, it is anticipated that
by using a high-powered light source, such for example
a laser and by providing-an astronaut explorer on the
Moon's surface with the lightweight passive reflactor, voice
communication between the Earth ani the Moon could
be maintained by utilizing the present invention. :

Obviously, many modifications and variations of the
present .nvention are possible in the light of the above
sachings, For example, although the surfaces of reflece
tor unit 43 are ilustrated in the form of scotors, corner
reflectors constructed of square or rectangular reflzctic g

© surfaces are obvicusly alse withia the cope of this invon-

“y

tion. It is therefsic to be urferstixd that within the
scope of the appended claims, the inveation may be prac-
ticed othe wise thon as specific 'y deseribed herein,

What is.cloimed and dasirea t9 ba secured by Letters
Patent of the United States is:

1. Apparatws for transmitting a signal between two
sites comprising: a first unit at one site housing a lens
and a source of light in pos.iion to be focused into a bearn

Xy said lens, 2 secord unit at a remote. site, said second

Q‘Approved For Release 2007/09/21 : CIA-RDP81-00120R000100060046-1
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it including a nulisurface nefiactor for rcturning the
beam parzilel to iiseif, at least one reflective sarface of
said reflector comprising an acoustically rc~p3nqvc dia-
yhragm for modulating st id team, szid Brst urit also con-
taining opiical means fm collecting and focmsing the re-
turned beam. a photodetector for receiving and convert-
ing chznges in beam intemsity of the returned beam as a
fesult of acoustical modalation by said dizphragm into
electrical impulses, means for an:plifying £aid electrical
impulses, and uuhutvon oiweans for converting the am-
plified impulses inlo ‘lie acoustivs impartel to said ¢ia-
phragm at said remoeie site,

2. Apparatus for transmitting intelligence between two
sites, comprising a first unit at cne site and a econd unit
at a remole site, said first unit iucluding a scurce of lizht
and a lens for focusing sa‘d ligat into a bram, said second
unit including a passive mawitisurface reflector consiructed
and arranced so as to receive and 1eturn the beam of light
from said first unit substantially parallel to itself, said
reflector including acoustically vibratile meons for modu-
lation of said beam of light by acoustics imparted thereto
at said remote site tc vary Jhe intensity of the reflected
beam, said first unit further including mezns for receiving
and corverting changes in the reflected beam intensity
into ¢=tectable electrical impulses.

3, Apparatus for transmitting intellipence between two
sites, comprising: a first unit at one site and z second unit
at a remote site, said first unit including a bousing, a
source of light within said housing, a lens within tai§ hous-
ing for focusing said Iight into a beam, said sexcnd unit
including a pessive multisurface refiector construited and
arranged so as to receive and return the beam of light
from said first unit parallel to itself, said reflzctor inctud-
ing intellizence résponsive means for moc'slation of said
beam of lichtin response to and in prepe:stion {9 acousti-
cal signals imparted thersagainst at said remoe site 1o
vary the infensity of the refiected beam, said first unit
further inclvding a photodetector for receiving and con-
verting changes in ‘he reflected beam intensily inio elec.
trical impulses, and means for ampiifying and wtilizing
the impulses.

4. Apparatus according to claim 3 including optical
means at said first site for concertrating the reflacted
beam of light prior to receipt thercof by said photode-
tector.

5. Apparatus according to claim 4 wherein said optical
means includes an annular concave mirror and a convex
lens in optical alinement therewith,

6. A reflector for returning a beam of light parallel to

a light source comprising: three mutually perpendicular.

reflective surfaces in intimate contact, at least one of t«id
reflective surfaces comprising a rigid open framevork
having a flexible diaphragm spanning the opering and
fixedly secured along the periphery thereof, said flexible
diaphragm being provided with an exposed reflective sur-
face said flexible diaphrag-n being a plastics film and
having an aluminum coating thercon constituting said
reflecting surface, said fixed p‘,nphery of zaid flexible
diaphragm being maintained in mutual perpendizular
alinement with the remaining reflective surfaces while
the ref’;cti\c surface area circumscribed by the fxed pe-
riphery is so constructed and arranced a: to be signal-
responsive flexibly vibratile to effict deiectatle modula-
tion of a reflected light team,
7. A system for providing a commurication link be-
tween two distant sites, comprising:
means at a first site for projecting 2 e m.of light to-
ward a remote second site,
means at-said remoie second site ‘o =cting
light waves of said beam of lig"t seostant
allel to itself,
said means at said remote site effectiry moaulation of
light waves reilected therefrom as a result of acousti-
cal intellizerice imparted thereto at said remote site,
means:at the first site for collecting .od foctsing the
reflected modulated light waves,
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means for converting the reflected modulated light
waves into clectrical impulses,

means for ampifying said electrical impulses,

means for converting and transcribing the amplified
electrical ‘inapulses into the acoustical intelligence
cmanating from said second site, szid means at said
remote secend site including:

a passive corner reflector,

said corner .i7eclor having two rigid faces and one
flexitle orthogonal face,

each of said rigi¢ faces and said flexible face having
an exposcd reflzctive surface and a surface secured
to its individual frame,

each said individual frame being positioned within a
corner housing,

a plurality of dowel pins extending throvgh said corner
housing and received by portions of each individual
frame,

means on said corner housing for lockirg said dowel
pins in pasition,

means on each individual frame for securing said dowel
pins therein,

said dowel pins being constructed and arranged so as
to constitute fizx pivots for each said individual
frame,

and means for angularly adjusting said individual frames
within said corner hnusing to accuralely aline said
individual faces therein.

8. A system for providing a commurication link be-

twean two distant sites, comprising:

means at a first site for projecting 2 beam of light
toward a remote second site, ]

means at sald remote second site for reflecting the
licht waves of said beam of light substantially
parallel to itself,

said means at said remote site effecting modulation of
light waves reflected therefrom as a result of acousti-
<al intelligence imparted thereto at sail remote site,

means at the first site for collecting and focusing the
reflected modufated light waves,

means for converting the refected modulated light
waves into electrical impulses,

means for amphlyxr_\z said electrical impulses,

means for converting and transcribing the amplified
clectrical impulses into the acoustical intciugence
emanating from said second site,

said means at said first site for collecting and focusing
the reflected modulated light waves iucludes:

an annular concave mirror in axial alinement with
said meuns for projecting the beam of light; and,
a convex collimating lens.

9. A system as in claim 8 wherein said means at said
first site for collecting and focusing the reflected modu-
lated light waves is a concave mirror and said means for
converting the reflected modulated light waves into elec-
trical impulses is a photodetector, said photodetector
being housed beiween said ceoncave mirror and said
means at said first site for projecting a team of light.

10. A system as in claim 8 wherein said means at
said first site for coll ecting and focusing the reflectad
modulated light waves is an annular rcfr:zctc:ry Jens, sawd
annular refactory lems being housed in circumierential
refationship to said means for ol "se«,tmg a be1m of light.

11. A passive refector for  urping elo i
waves alenrg a parzbel path {from a remc’
nelic enerpy source, comprising:

¢ corner redector baving aa open corner housing,
saxd correr reflector includ’ng two rigid and one flexible
face, - -

:ach said rigid faze and said flexible face being se-
cured ‘o its indhvidual open framework,

said flexibie face %n::rg so consirucied asd erranged as
1o Hexibily wibrate in rozponse to acoustical sivnals
impart:d the.2ayainst and .hcreby modulate reflected
incidert electrzmagnelic waves in proportion to the

acoustizal signal,
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means for securing each said individuval framework
within said open corner housing,

means for individually angularly adjusting each of said
faces within s2id correr housing o attzin alinement
thereof, said means for sezuring said indisidual
framework within said open corner housing including,

a plurality of dowel pins extending throuzh said corner
housing and received by portions of cach individual
frame,

~ said dow:l pins being so censtructed and arranped as

to form flex pivots for each individua! framework,
a plurality of set screws equal in number to said dowel
pins extending throuzh said corner housing f{or in-
dividually locking said dowel pins in postion therein,
and means extending throvgh said open corner hous-
ing lo enguge each said framework for effecting
angular adjustment thereof.

10

15

1,384,014
2,335,435
2,432,984
2,466,000
2,543,130
2 888,675
2,933,059
3,047,860
3,065,382

21,856
317,318
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