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. Th1s application is a-divisien of .my- pendmg
application, Serial No.;531;205, filed:.April 15,:1944.

This;invention -relates. to ::methods-and means
for - controlling : invisible:.and: ivisible: scanning
beams:in.an infra-red;orultra-vielet ray.tele-
vision system . and . the-like-wherein; objects-are
scanned ‘by..means .of infra-red .or-ultra-violet
rays-and;a:visible:image -0f said; ObJECt;lS formed

upon: ai-screen, and . methods: and - means.- for
mechanically mterlockmg, the- scanning-devices
in.an:apparatus which-is. effectively: a. television
transmitter and receiver: closely coupled thereby
eliminating .the-necessity-.of: costly seanner.syn-
chronizing -devices.
- -Object .scanning at the -transmitter and.image
scanning :at:the.receiver:have -both -been accom-
plished. by electronie. .and mechanical :means;
The -electronic-.devices..wererefficient- but -expen-
sive, :while- the: mechanical devices . proposed
heretofore- were inexpensive-but. inefficient..and
some .were -impractical.

It is-a well known.fact. that; an-object: whmh
emits-or reflects visible light.rays.is. .invisible. to
the-eye if a-fog:or-haze exists-between the object
and.the-observer, because. the: visible -rays: are
diffused by the.fog-or haze; while the penetrating
infra-red rays aremot.detected:by.theeye: Like+
wise,; objects Whlch -emit.or. reflect. only. Infra-red
or. ultra—wolet rays.are not vmble to.the.eye.

ThlS Anyvention prov1des, means -for. scanning.:a
television ObJeCtthlch emits .or reflects: visible
light rays.but.is obscured .by-fog.or haze, or. a
television object emitting. or: reflecting. .infra-red
or- ultra-violet rays..and.enveloped in darkness,
and means.for scanning a television image of ‘said
cbject upon a.suitable screen; comprised of.infra-
red -or ultra-violet.ray.. detectmg devices,. trans-
ducers for converting, the infra-red or.ultra-violet
scanning.rays into visible light scanning rays, in-
visible and visible ray kineto-optical .devices, etc.,
hereinafter described.
~.An object of this invention .is to provide prac-
tical. means for viewing an object:enveloped.in
darkness, fog or haze, i

Other objects of this invention. will. appear
hereinafter.

. The views in.the drawing. are entirely.sectional,
to_facilitate illustration of the. optical.devices.

"The. drawing shows the invention as applicable
to .infra-red or: ultra-violet. television,. wherein
visible television . images . of. objects. which. emit
or. reflect. invisible. but refractable. rays are. re-
ceived upon a suitable viewing.screen.. The de-
vices.. effectively. comprise. .a . transmitter. .object
scanner and. receiver..image: scanner.. directly -
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" coupled in this particular application, inasmuch
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. othericsynchroniing: means. .

as-one: of ‘the kineto-optical . prismatic.:lenses
functions:simultaneously-as an:object and image
scannery. thereby:i eliminating the . neeessity. of
The drawing-is &
vertical plane section embodying related devices
for.aproducing . :television :images.. of : objects; the
direet:vision of:which:is: obstructed :by: darkness,
fog or-haze: The.parallel scanning:beams: of
light rays and infra-red or ultra-violet rays:are
shiown proportionately. over-sized, :as.it: is:quite
obvious that:high: quality picture:detail can-be
ohtained;only when: said:parallel:scanning beams
aresextremely:small in:their ‘cross-sectional ‘area.

:Deseription . of the:devices:shown:in:the draw-
ing.will:disclose: their, operation.
--.The :refractive. devices shown.in: the .drawing
could be useful.:if::.constructed: of : conventional
optical:medias (crown and:flint . glass), . however,
for refraetion of) infra-red orultra-violet: rays
the-efficieney:of:said ;refractive. devices :would he
inereased -if :they.: were made. of, polystyrene or
similar plasticimaterial. )

i34 represents:-an-object . being scanned: by a
beam:ofinfra-red.or ultra-violet rays.32. .33:ds a
suitable: filter -which:.allows;either. infra-red or
ultra~violet . rays: to -pass, -as- may: be required.
The:beam: of’ rays:32; could. .be remitted - from .an
ohbject radiating. infra~red:-or. ultra-violet- rays,
or-reflected: from-an:object. fleoded with .infra-
red or ultra-violet rays.

~The;effeetive focus jof-lens assembply -34.and 35
(preferably;made of polystyrene or similar:plastic
material):determines the:-size-of -the field-of view
belng Scanned. .

Cyhndncal leﬂs 36 converges in,_aw vertical

ce ‘r1c owcu_lar hole Wthh rota,tes ‘in a vertlcal

plane and.at;az oonstant speed. Iis:speed:must
be consistent with the.number of.polygonal sides
of the polyhedron, image s¢anning line.and frame

frequencies; and the.practical limits~of rotational

-devices..

Cyhndr;ca,l lens -38. converges; in.a. ‘horizontal

plane, all.of the-rayswertically-defleeted by rotat+
ing.prismatic lens 37..
Prismatic lens. 39, 1s a polyhedron-with:a-con-
cem;rlc 01rcular hole which rotates,in .6 hori-
zontal plane and at; a.constant.speed, Its speed
mustbe; consistent, with the number.of polygonal
; ) the: polyhedron, image scanning.line. and
frame Arequencies; and: the .-practical limits: of
mta,txonal dev1ces
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The speed of rotation of prismatic lenses 37 and
39 increases with the required number of image
scanning lines and frames per second, and varies
inversely as the number of polygonal sides.

The means for rotating and synchronizing
prismatic lenses 317, 39, and 46 are not shown in
the drawing, for simplicity, as they are conven-
tional devices: . .

The aperture in plate 40, by virtue of the re-
lated positions of prismatic lenses 37 and 39,
allows only the infra-red or ultra-violet rays from
the spot of the object which is being scanned at

each instant to enter the photo-electric cell

symbolized by 4f.

Photo-electric cell 41 converts the infra-red or
ultra~violet ray impulses passing through aper-
ture in plate 40 into electrical impulses which are
passed through amplifier symbolized by 42. Am-
plifier 42 gives the said electrical impulses suffi-
cient gain to operate the neon, argon, or similar
gas crater type of lamp symbolized by 43. This
invention involves the use of any suitable trans-
ducer which would convert the electrical im-
pulses into light impulses within a parallel beam
of light having an extremely small cross sectional
area.

The parallel beam of light 44 emitted from said
neon lamp 43, obviously would carry the modula-
tions of the invisible infra-red or ultra-violet ray
beam 32.

Prismatic lens 46 is a polyhedron with a con-
centric circular hole, which rotates in a hori-
zontal plane 3. e., relative to the rotational plane
of prismatic lens 37) and at a constant speed.
Its speed must be consistent with the number of
polygonal sides of the polyhedron, image scan-
ning line and frame frequencies, and the prac-
tical limits of rotational devices.

The concentric circular hole in prismatic lenses
37, 39 and 46 provides means for increasing the
total deflection of the beams refracted by said
prismatic lenses, to compensate for reduced re-
fraction in the polyhedron caused by increasing
the number of polygonal sides in order to obtain
a rotational speed within practical limits and
commensurate with present day standards of
line ‘and frame frequencies. Experiments have
demonstated that the angle of total deflection of
the scanning beam within the polyhedron varies
inversely as the diameter of the concentric circu-
lar hole.

As light beam 44 passes through rotating pris-
matic lens 31, it is vertically deflected and scans
a, vertical line upon screen 50 each time a polyg-
onal side sweeps through said light beam.

Light beam 44 follows a succession of divergent
paths in a vertical plane, as it is deflected by
rotating prismatic lens 37. These successively
divergent paths are paralleled by means of cylin-
drical lens 45, so that said light beam 44 may
be properly deflected by prismatic lens 46 ro-
tating in a horizontal plane.

Light beam 44 then passes through rotating

prismatic lens 46, its horizontal deflection caus- .

ing the vertical lines scanned upon screen 50 by
prismatic lens 37 to appear adjacent to each other
in rapid succession, as each polygonal side of
prismatic lens 46 sweeps through said light beam.

Light beam 44 follows a succession of divergent
paths in successive horizontal planes, as said light
beam is vertically deflected by prismatic lens 37
and - simultaneously deflected horizontally by
prismatic lens 46. These successively divergent
paths, in successive horizontal planes, are paral-
leled by means of cylindrical lens 47; thusly form-
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ing g television image with the modulations of
light beam 44 for projection upon screen 50.

The size of the television image appearing upon
screen 50 is determined by the effective focus of
lens assembly 48 and 49.

Observer 51 can make the devices sensitive to
infra-red, ultra-violet, or visible rays by simply
changing or removing the filter 33, as may be
required. '

The infra-red or ultra-violet sensitivity of
photo-electric cell 4f would be increased, if at
least a portion of the bulb through which the
rays pass was made of polystyrene or similar
plastic material.

This invention may have other embodiments
without departing from its spirit.

‘What is claimed as new and desirted to be

" secured by Letters Patent is as follows:
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1. In the art of television and the like, a device
which combines the scanning of an object with
the scanning of an image of said object for the
purpose of viewing said object when enveloped
in fog, haze, or darkness, comprising a lens as-
sembly for intercepting a succession of parallel
beams of infra-red or ultra-violet rays radiated
from the surface of said object, means for filter-
ing said successive parallel beams, a dual purpose
rotating polyhedronal prismatic lens having a
concentric circular hole and related eylindrical
lenses providing means for simultaneously and
vertically deflecting said successive parallel beams
of infra-red or ultra-violet rays and a parallel
beam ‘of visible light rays hereinafter described,
a second rotating polyhedronal prismatic lens
having a concentric circular hole and related
cylindrical lens for horizontally deflecting  said
parsallel beam . of infra-red or ultra-violet rays,
and an aperture plate which by virtue of the
successive related positions of the said rotating
prismatic lenses allows only the rays within said
infra-red or ultra-violet scanning beam to con-
vey modulating impulses to a photo-electric cell;
a photo-electric cell or similar device, an am-
plifier and related means for producing a parallel
image scanning visible light beam modulated by
the output impulses of said amplifier, g third ro-
tating polyhedronal prismatic lens having g con-
centric circular hole and related cylindrical lens
for deflecting said parallel beam of modulated
visible light rays in a plane perpendicular to the
plane in which said modulated beam of visible
light rays are deflected by the aforementioned
dual purpose rotating polyhedronal prismatic
lens, and a lens assembly providing means for
determining the total viewing screen area
scanned by said modulated parallel visible light
beam thereby determining the size of the tele-
vision image projected upon said screen.

2, In the art of television and the like, means
for producing and controlling object and image
scanning beams, comprising a lens assembly for
intercepting a succession of parallel visible or in-
visible object scanning beams emitted or re-
flected from the surface of said object, means for
filtering said successive parallel beams, a kineto-
optical polyhedronal prismatic lens having a con-
centric hole or core of required refractive index
and related cylindrical lenses providing means
for simultaneously and vertically deflecting said
successive parallel visible or invisible beams and
g parallel image scanning visible light beam here-
inafter described; and a second kineto-optical
polyhedronal prismatic lens having a concentric
hole or core of required refractive index and g
related cylindrical lens providing means for hori-
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zontally deflecting said successive paralle] visible
or invisible beams radiated from the surface of
sald object, an aperture which in combination
with said parallel beam deflecting lenses functions
to determine the successive scanning spot areas on
the surface of said object, photo-electric and elec-
tro-optical means for amplifying and conveying
modulation impulses to the aforementioned par-
allel image scanning visible light beam in relation
to the modulation impulses in each said succes-
sive object scannnig beam, a light source for
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pbroducing said parallel image scanning visible

light beam having an extremely small cross-sec-
tional area and extending to the viewing screen,
a third kineto-optical polyhedronal prismatic
lens having a concentric hole or core of required
refractive index and a related cylindrical lens
providing means for deflecting said parallel beam
of modulated visible light rays in a plane perpen-
dicular to the plane in which said beam of visible
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light rays are deflected by the aforemientioried
dual purpose kineto-optical polyhedronal pris-
matic lens, and a lens assembly for controlling
the projection of said modulated and deflected
barallel image scanning visible light beam upon
said viewing screen to produce an enlarged
scanned image -of the scanned said object.
WILLTAM A. R. MALM.
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