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TELEVISION SCANNING DEVICE

Application filed July 20,

My invention relates to scanning devices
generally and more particularly to scanning
devices employed in television transmitters
and receivers.

s An object of my invention is to provide
an improved seanning device whereby great-
er transfer of luminous energy is possible.

Ancther object of my invention is to pro-
vide 2 scanning device whereby greater detail

to of the transmitted and received image is pos-
sible.

A further object of my invention is to
provide a scanning device whereby diffrac-
ticn of the luminous energy is reduced.

i» Other and further objects of my invention
reside in certain structural features employed
whereby an improved and inexpensive scan-
ning device may be had.

A better understanding of my invention

20 can be had from the specification following
and from the accompanying drawings,
wherein: )

Figure 1 is a plan view of the scanning
device of 1y invention ; Fig. 2 shows a section

25 in side elevation of my Invention; Fig. 3
i5 a diagrammatic illustration showing the
scanning device of my invention employed
in a television system; Figs. 4 and 5 illus-
trate the optical features employed in the

50 scanning device of my invention and Figs.
6 and 7 show side and end views respectively
of a part of the scanning device of my inven-
tion.

Systems for the transmission and reception

35 of pictures or images are generally of a cer-
tain design and operate upon certain com-
mon principles. The picture is scanned in a
manner generally well known to those skilled
in the art, which comprises the operation of

10 sweeping a plurality of lines across the pic-

ture if at the transmitter, and across a sonree

of variable luminous energy if at the re-
ceiver. The scanning device usually com-
prises a disc or band having perforations
ov light apertures arranged in the proper
formation. The perforations are wmerely
holes which offer a path of low resistance to
light energy. The intensity of the light
energy therethrough is proportional to the
50 dimensions of the holes or apertures, em-

—
(=1

1525. Serial No. 282,162.

ploying a constant source of energy. In the
television scanning device of my invention
greater intensity of the luminous encrgy is
possible and other advantages as will appear
from the specification following.

Iigure 1 of the accompanying drawings
shows a plan view of a scanning disc embody-
ing my invention. The disc comprises a civ-
cular member 1 of suitable metal or other ma-
terial the center of which is mounted on a hub
2. A plurality of apertures are arranged in
a spiral formation with respect to the plane
of the circular member in which are
mounted a plurality of light conducting and
concentrating members 8. The distance be-
tween the successive light concentrating
members 3 usually determines one dimension
of the object while the difference between
the radius of the member nearest hub 2 and
the radius of the member neavest the periph-
ery of circular member 1 determine the other
dimension of the object. '

Fig. 2 shows the light concentrating mem-
bers 3 in greater detail. Circular member 1
is shown in section. Light concentrating
members 3 comprise lengths of conical shaped
or wedged shaped transparent material such
as glass, quartz, silicate or boro-silicate com-
position. Any material may be employed
having a high refractive index. In the case
of glass and air the refractive index is 1.5.
The refractive index of quartz exceeds this
value and is preferred for most uses. The
conducting and concentrating action of mem-
bers 3 depends upon the principle of internal
reflection which will be discussed in connec-
tion with Figs. 4, 5, 6 and 7.

Fig. 3 is a diagrammatic illustration show-
ing the scanning device of my invention asso-
cated with the principal parts of a televsion
transmitter. Hub 2 of the scanning disc is
associated with a source of mechanical en-
ergy, as by coupling to the shaft of an electric
motor. Source of light energy 5 may be an
electric are, incandescent bulb or any suitable
source, the rays from which are directed to-
ward lens 6. From lens 6 the rays converge
and are caused to be incident on the large end
of light conducting member 3. The rays of
lights arve concentrated through member 3
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or tapered portion 3a.

2

emerging from the small end thereof and
caused to be incident on lens 7. Rays from
lens 7 in turn are directed upon image 8.
The reflected light energy from image 8 ac-
tuates light sensitive elements 9 and 10 con-
verting variations of light energy into varia-
tions of electrical energy which ave in turn
amplified by amplifiers 11 and 12.- The prop-
erty of member 3 to conduct and transmit Iu-
minous energy is more fully described in
Figs. 4,5 and 6. .

Fig. 4 shows a right angled prism ABC of
glass. If a ray of light is incident normally
on one of the shorter faces AC at point O, it
will enter the glass without refraction and
will be incident on the hypotenuse BC at an
angle of 45°. As this angle is greater than
the critical angle, in the case of glass and air,
the ray will not be able to pass out into the
air which is a less dense medium at O, but
will be reflected along 0’0"/, and will be in-
cident normally at O/, and continue along
O’’R. The prism has therefore acted as a
plane mirrvor and simply reflected the ray,
turning its direction through a right angle.
This is total internal reflection which de-
pends upon the refractive index and hence
upon the critical angle.

Fig. 5 shows another form of prism, ref-
erence characters corresponding to those of
Fig. 4. A ray of light I normally incident
on surface AC is reflected at O’ along the line
0’0" incident at an angle of 45° and re-
flected along O”7O’’. Here the light ray
continues in the same direction but is moved
to one side from its original path. A second
ray I’ is caused to likewise be normally in-
cident on surface AC penetrating the glass
to point P without being refracted. Ray I’
is reflected from point P to point P’” because
the ray will not pass from the denser medinm
to one less dense when it is within the critical
angle but will be reflected back into the
denser medium. Inlike manner this ray wiil

5 be reflected from point P”” through the face

A’C’ since it is normally incident thereto.
Figs. 6 and 7 show the light conducting

member which is employed in the scanning

device of my invention. Member 3 is of

, quartz, glass or suitable transparent mate-
] iz, g

rial, conically shaped and having a reduced
A circular cone as
shown in the figure is a very suitable and ef-
fective form and gives good results. There
may be tapering varied in accordance with
the application intended, the extreme end re-
duced to as small dimensions as desired. The
tapering may be governed by exponential
functions or depart from this relation.. Ray
oflight I is caused to be normally incident on
face AC of member 8. The ray enters the
quartz and continues to the point O’. Since
the density of quartz is greater than that of
the surrounding media, the ray does not con-

5, tinue in the direction. TO’ but is reflected at

O’. The ray continues along 0’0’ again
reaching the region of less density and passes
tiirough end face DE.

In a similar manner ray I” is caused to be
normal to face AC of member 8, travels
along the Iine I’P and is reflected at P along
the line PP’. At P the ray is again reflected
along the line P’P’’ and is again reflected
through end face DE. It is seen that the
rays I and I’ are concentrated or brought
nearer together in the tapered portion 3¢ of
member 3 without appreciable loss of energy.
From the small end 8¢ of member § the con-
centrated rays of light are directed as de-
sired depending upon the television systemn
employed. Fig. T shows an end view of the
light concentrating and conducting member
employed in the scanning device of my inven-
tien.  The small end portion 8¢ may be
drawn down to a point.  This depends upon
the television system employed and the scan-
ning desired. In some cases it may be suffi-
cient where member 8 does not taper to the
same extent required in other cases where
greater detail is necessary.

Fig. ¢ illustrates the course of a ray in
t quartz for which the index of refrac-

15 1.45843 for the sodium 5890 line.
he figure shows a cone of vertical angle 14
rees and 1s drawn to scale showing the
ole of reflection equal to the angle of in-
cidence. 'The sine of the critical angle of
total reficction is equal to the reciprocal of
the index of refraction, whence for fused
guartz the critical angle is 43° 12. An-
othier material of high refractive index which
is suitable 1s light flint glass having an index
of refraction of 1.5750 for the same sodium
line.

It may be easily shown that for a con-
centrating member which is a circular cone
with vertical angle 2m, for rays entering par-
ailel to the axis, the angle of incidence at the
nth reflection is equal to 90° — (2n—1)m.

In Fig. 6, the lines PQ, P'R and P”’S are
the normals to the surface at points P, P’
and P, and the crilical angles as TPQ, are
shown as equal to 43° 12, So long as the
angle of incidence exceeds this critical angle,
total reflection will occur as shown.

By referring to Fig. 3 of the accompany-
ing drawings many advantages.of my inven-
tion may be learned. In. television systems
generally, disc 1 is not provided with any
light conducting members or light concen-
trating members. A multiplicity of holes
are provided arranged in spiral formation
on member 1. The aperture, through which
member 3. extends but without member 3,
may be likened to that usually provided. By

employing the aperture in the absence- of

member 8, an appreciable and serious loss of
intensity is experienced which may be at-
tributed. to diffraction. In the scanning
device of my invention a member 3, of
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quartz, glass .or the like having a high re-
fractive index is inserted in the apertures or
holes normally provided. A material hav-
ing a refractive index exceeding 1.40 is ef-
fective.

Due to the high refractive index' the
quartz or glass has a large critical angle of
internal reflection. Thus a beam of light
entering the large end of member 3 will
emerge from the small end with almost un-
diminished intensity. The spot of light
emerging from the small end of meinber 3 is
clearly defined, the edges being easily dis-
cerned. The edges of the spot without mem-
ber 3, but merely employing the aperture,
are not clearly defined. The size of the spot
may be varied at will by inserting concen-
trating members having différent size points.
It is therefore possible to provide an image
of much less dimension than is possible with
the smallest drill without obtaining objec-
tionable diffraction patterns. This 1s to be
especially desired where the transmission
and reception of images in great detail are
necessary, such as for instance, images of
writing, maps and identification. Members
3 may be of glass or suitable silicate compo-
sition, however quartz is to be preferred.
Systems of lenses have been proposed here-
tofore but the cost of such apparatus is an
effective obstacle preventing their practica-
bility. Lens systems providing a combina-
tion of conducting and concentrating ar-
rangement for scanning discs would neces-
sarily require great precision in matching
each individual lens so employed and elabo-
rate focusing to obtain efficient results.
The small cost of manufacturing the conical
shaped conducting and concentrating mem-
bers employed in the scanning device of my
invention presents an advantage over other
arrangements heretofore employed. The
light conducting and concentrating members
employed in the scanning device of my in-
vention may be arranged in stepped forma-
t'on on a movable band instead of the disc
lustrated in the accompanying drawings.

It is obvious that many modifications of
my invention are possible as to the arrange-
ment and dimensions of the light conducting
and concentrating members employed and it
is to be strictly understood that the embodi-
ments of my invention are not to be restricted
by the foregoing specification or by the ac-
companying drawings but only by the scope
of the appended claims.

What I claim as new and desire to secure
by Letters Patent of the United States is as
follows:

1. A scanning device for television sys-
tems comprising in combination an opaque
member adapted to be moved in a path of
light, said member having a plurality of
light conducting and concentrating members
and said last mentioned members comprising

3

individual conical shaped sections of ma-
terial having a relatively high refractive in-
dex.

2. A scanning device comprising in com-
bination a movable disc having a plurality
of conical shaped light conducting and con-
centrating members extending through said
disc perpendicular to the plane thereof and
said light conducting and concentrating
members comprising imdividual lengths of
material having a high refractive index.

3. In  a scanning device the combination
of members inserted in apertures provided
n a movable member for conducting and con-
centrating lmminous energy normally inci-
dent thereto through said movable member,
sald first mentioned members comprising
conical shaped sections of material having a
high refractive index.

4. In a scanning device for television
wherein apertures are arranged in spiral
formation in a movable disc member the com-
bination of individual conical shaped quartz
sections positioned in said apertures for con-
ducting and concentrating luminous energy
through said disc without diffraction.

5. A scanning device comprising in com-
bination a movable member having a plu-
rality of conical shaped light conducting and
concentrating members of material having
a high refractive index provided in the aper-
tures for normally conducting the lnminous
energy through said movable member.

6. In a scanning device wherein apertures
are normally provided in a movable opaque
member for admiftting luminous energy
therethrough the combination of a plurality

‘of individual cenical shaped lengths of

quartz positioned in said aperiures for con-
ducting and concentrating the luminous en-
ergy through said aperture.

7. In a scanning device wherein apertures
are normally provided in a movable opaque
member for admitting luminous energy
therethrough the combination of a plurality
of individual conical shaped lengths of glass
of high refractive index positioned in said
apertures for conducting and concentrating
the luminous energy through said apertures.

8. In a scanning device wherein apertures

“are normally provided in a movable opaque

member for admitting luminous energy
therethrough the combination of a plurality
of individual conical shaped lengths of fused
silicate positioned in said apertures for con-
ducting and concentrating the luminous en-
ergy through said apertures.

9. In a scanning device wherein apertures
are normally providel in a movable opaque
member .for admitting luminous energy
therethorugh the combination of a plurality
of individual conical shaped lengths of boro-
silicate material positioned in said apertures
for conducting and concentrating the lumi-
nous energy through said apertures.
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10. In a scanning device wherein apertures
are normally provided in a movable opaque
member for admitting luminous energy
therethrough the combination of a plurality
of individual conical shaped lengths of ma-
terial having a high refractive index posi-
tioned in said apertures for conducting and
concentrating the luminous energy thromgh
said apertures.

11. In a scanning device wherein apertures
are normally provided in a movable opaque
member for admitting luminous - energy
therethrough the combination of a plurality
of individual conical shaped lengths of ma-
terial having a high refractive mdex posi-
tioned in said apertures for conducting and
concentrating the luminous energy through
said apertures thereby eliminating a substan-
tinl loss of energy due to diffraction normally
caused by said apertures.

12. Tn a television system, a scanning dise,
a plurality of light conducting members
mounted on said disc in special relation and
substantially perpendicular to the plane of
said dise, said light conducting members be-
ing composed of a material having a refrac-
tive index exceeding 1.40.

13. In a television system, a scanning dise,

"a plurality of light conducting members

mounted on said disc in special relation and
substantially perpendicular to the plane of
said dise, said light conducting members be-
ing composed of fused quartz.

14. In a television system, a scanning disc,
a plurality of light conducting members
mounted on said disc in special relation and
substantially perpendicular to the plane -of
said disc, said light conducting members he-
ing composed of a material having a refrac-
tive index exceeding 1.40 and bemg in *he
form of the frustwn of a right circular cone,
wheveby light impinging upon the base of
said frastumn is delivered from the smaller
face of said frustum as an intense spot of
light without diffraction patterns.

15. In a television system, a scanning disc,
a plurality of light conducting members
mounted on said disc in special relation and
siibstantially perpendicular to the plane of
said dise, said light conducting members he-
ing composed of a material having a refrac-
tive index exceeding 1.40 and being in the
form -of a right circular cone, whereby light
impinging upon the base of said frustum is
delivered from the smaller face of said frus-
tuim as an intense spot of light without dif-
fraction patterns. _

16. In a television system, a scanning Jdise,
a plurality of light conducting ‘members
mounted on said disc in special relation and
substantially perpendicular to the plane of
said dise, said light conducting members be-
ing composed -of a material having a refrac-
tive index exceeding 1.40 and being in the
form of the frustum-ef a right circular cone

1,825,781

having the smaller face of approximately pm
head dimensions, whereby light impinging
upon the base of said frustum is delivered
frem the smaller face thereof as an intense
spot of light without diffraction patterns.
17. In .a television system, a plurality of
light -conducting members mounted -on said
disc in special relation and spiral formation
and substantially perpendicular to the plane
of said disc, said light conducting members
being composed of a material having a re-

fractive index exceeding 1.40 and being in the

form of the frustum of a right circular cone,
whereby light impinging upon the base of
said frustum is delivered from the smaller
face thereof as an intense spot -of light with-
out diffraction patterns. ‘

18. In atelevision system, a scanning disc,
a plurality of light conducting members
mounted on said disc in special relation and
substantially perpendicular te the plane of
gaid disc, said light conducting members be-
ing composed of fused -quartz, and being in
the form of the frustum of a right circular
cone, whereby light impinging upon the base
of said frustum 1s.delivered from the smaller

_face of said frustum as an intense spot of

light without diffractien patterns.
19. In a television system, a scanning disc,
a plurality of light conducting members
mounted on -said disc in special relation and
substantially perpendicular to the plane of
said dise, said light conducting members be-
ing-composed of fused quartz and being in the
form-of the frustum of a right circular cone
having the smaller face of approximately
pin head dimensions, whereby light imping-
1ng uponithe base of said frustum is deliverad
from the smaller face thereof as an intense
spot of light without diffraction patierns.
LEO H. DAWSON.
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