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- l ‘8 Clalms.
This mventwn relates to scannmg systems’ and

ffhas particular reférence to the so-called “flying

“ spot” scannitig systeims, .

. .There are encountered in television operations

“ 4 number of situations where, either for reasons of5

"economy “or” because of space ‘or other physical

“limitations; it is 1mpractzcal to employ one of -the

“conventional irage andlyzing devices such as the

7image dissector, the iconpscope, the ‘orthicon ahd

“iinage” orthlcon In such “situations it is be-10-

*coming more and ‘iore’ the practice to revert to

““the ‘principles of the older flying spot scanning

systems JAdgded” 1mpe’cus to the use of such’a

" §canning system hag recently been’ glven by the
“devélopment of & cathode Tay tube for uise as the 15
ﬂymg spot.of hght .

A cathode ray 'is deRected accordmg to the de-
sxred scannmg pattern over ‘8 fluorescent sereen
to generate the ught spot. " However, in order to
- be effecuve at'the present stafidard scanning fre-- 20
“quencies, “thé fiiorescent séreen nitist have a rela-
. tively short pers1stence The phosphors used in
tubes of this character to fofm the fluorescent
U screens’ have 'spectral” emission” characterlstlcs
'such that a l1arge portion of ‘the ramatwn is in the~ 25
““hear u-tla viclet végion. It is this’ ultra- v1olet
radla.tlon ‘which ‘has the required ”short per-
s1stence characte st1c

. In-order to Scan the telev151on subJect with"a
ﬂymg “Spot’ of ‘light produced by ‘means of  a:B30
cathode ray tube of the' ‘character ‘described, it
_is necessary to employ some form of optical 'sys-
tem In - addition; it is necessary to’ provide an-
other opu1ca1 ‘system, for collecting the light from
the ‘television’ subJect “THis light may “be re-iigs

“flected from the subJect ‘jh-theé case of live pickup’
may be tra.nsmltted through the subject where

""the subJect is'a ﬁlm ‘or other transparency. —So
“far-as'is known the optical systems which have

“-péen employed for such purposes ‘have been of the.yg

nventlonal refract1ve types, “that is, they con-
sist« of Tenses made of glass, plastics or the like.

““Sueh’ optical systems are known to be: relatively
ineﬁiclent in“their use of the light. In the first
place in ofder to accomplish the desired focusing®is
“ of the lght, a refractxve optical- system must of

i necessxty have a- rela.tlvely small effective aper-

re. Secondly, it is necessary to proVide a cor-

“pection forthe ultra-violet" ‘radiation. Purther-
“Jhore, refractive $ystems-absorb & relatively large?iso
proportmn of the ultra-violeb’ radiation.

t; therefore; issdn object: of the present inven-

Bk n! 0 provide atoptri or‘all reflecting optical

“Eystem’ ‘for“use®in' ¢onjiinction with flying spot

Ztélevision scanning” ‘apparatus.

e

(CL 178-—1.7)

Cis-provided a-
‘tem including, for example, a cathode ray tube

taken

- subjects customarily televised.
““subject or an opaque card. or the-like bearing.in-
 dicia, in-either of whieh cases the light to be

Ject.

2 . ,
Another object of the invention is to provide a
concentric catoptric systém for projecting a fly-

ii_‘ng spot of light onto a televisi011 subject and. for
gathering the light modulated in accordante with

the subject.
Still another object of the invention is to:.pro-

“vide a concentric catoptric system in combination
‘with a fiying spot seanning device for projecting
‘the spot of light onto-the television: subject and
~‘having at least a part thereof for gathering the
“light from the'subject and focusing ‘it .onto -a
_ photot

ube.
I1 accordahee with the present invention, there
fiying spot television scanning sys-

for geneérating a flying spot of light and also in-
cluding & catoptric system comprising a plurality

‘of curved reflecting surfaces located so.as to pro-
“ject the flying spot onto a television siubject.

In accordance with one feature of the inven-

“tion the reflecting surfaces of the catoptric sys-
"tem are spherical and are all substantially con-

centric. According toanother feature of the in-

‘vention, a back surface of .one of the reflecting

members is employed to. gather light from the
television’ subject -and to direct it onto a photo-

< tube.

For a better understanding. of the mventmn

“together with other and further objects thereof,

reference is made to the following description,
in connection -with the  accompanying
drawing, and its scope will be pointed outl in the
appended claims,

The single figure of the accompanying draw-
ing is a diagrammatic representation of an illus-

“trative embodiment of the invention.

Raferring now- to' the drawing, there.is shown

- & cathode ray tube { having its short persistence
“fluorescent sereen 2 directed toward the television
subject 8. This illustration of a television sub-

ject is intended to typify substantially .all of the
It may be a live

employed in generatmg the video signals will-be
reflected from 'the subject. Alternatively, the

" ‘television subject may be a transparency such as

a photographic film which is capable of modulat-
ing the light by transmission through the sub-
In such a case it is preferable to provide
a reflecting member such as a mirror 4 in ‘back

“of the transparent subject.

A catoptric system, such-as that disclosed “in

’greater ‘detail in-a copending application” -of
55" F. C. P, Henroteau; ‘Serial No.- 608,450, filed -Atg-
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ust 2, 1945 and entitled “Concentric optical sys-
tem” is interposed between the fluorescent sereen
2 of the cathode ray tube and the television sub-
ject 3. This system consists of a plurality of
substantially spherical reflecting members. In
its simplest form the catoptric system consists of
a spherical member 5 which, for the purpose of
projecting light from the cathode ray tube screen
2 onto the television subject 3, has its convex
surface 6 provided with light reflecting material.
The catoptric system also includes another
spherical member 7 located between the cathode
ray tube screen 2 and the convex reflecting sur-
face § of the spherical member 5. The spherical
member 1 has its concave surface 8 provided with
reflecting material and also includes a central
aperture 9 in substantial registry and alignment
with the screen of the cathode ray tube. In ac-
cordance with the preferred form of the inven-
tion the reflecting surfaces § and 8 of the catop-
tric system not only are spherical but also are
concentric. These two surfaces are employed
for projecting the light from the cathode ray tube
screen 2 onto the television subject 3 in accurate
focus.

In order to utilize the light modulated either
by reflection from or transmission through the
television subject, there is provided a phototube
9 which, in the preferred form of the invention,
is located between the television subject and the
spherical member 5 of the catoptric system. The
concave spherical surface 10 of the member 5
which faces the phototube 9 is provided with light
reflecting material. The fluorescent screen 2 of
the cathode ray tube, the members 5 and 7 of
the catoptric system, the television subject 3 and
the phototube 9 all are in axial alignment.

Inasmuch as the operation of the apparatus
described is considered to be evident from the
foregoing description, only a brief oufline of the
operation is believed to be necessary. The cath-
ode ray tube | will be understood to include the
usual means for developing and projecting an
electron beam onto the fluorescent screen 2. Also
there will be employed as auxiliaries of the tube
the usual focusing and deflecting systems where-
by the cathode ray may be scanned over the
surface of the fluorescent screen according to tk%e
conventional pattern in television systems. It is
to be understood that the fluorescent screen 2 of
the cathode ray tube is of the type previously
referred to having a relatively short persistence
so that, as the cathode ray impinges successive
elemental areas of the screen, there will be pro-
duced on the viewing surface of the screen a fly-
ing spot of light.
nating from any given spot on the fluorescent
screen falling within the solid angle subtended
by the solid arc of the spherical member & will
be reflected by the convex reflector 6. The draw-
ing shows one such light ray which fravels from
the screen 2 in the direction of the arrow to the
convex reflector § by which it is refiected to-
ward the spherical member 7. Upon striking the
concave reflector 8, the typical light ray again
is reflected in the direction of the arrow toward
and onto the television subject 3. In the case
where the television subject is a transparency
the light will travel through the subject striking
the refiecting surface of the member § by which
it is refiected for passage again through the tele-
vision subject. In the case where the television
subject 3 is an opaque cbject the reflector 4 may
be dispensed with since the light striking the
subject will be directly reflected thereby. The
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light from the television subject is directed onto
the concave reflecting surface 10 of the spherical
member 5§ by which it is again reflected and di-
rected onto the photosensitive cathode of the
phototube 9. Since the light reaching the photo-
tube from the television subject is modulated in
accordance with the subject, there will be pro-
duced a response by the phototube which is repre-
sentative of the scansion of 2 succession of ele-
mental areas of the subject. The output of the
phototube may be coupled to any conventional
amplifying and carrier wave modulating system
for the development of the desired video signals
from which the television subject may be repro-
duced in 2 well known manner.

Inasmuch as the energy in the flying spot of
light developed by the fluorescent screen 2 of the
cathode ray tube includes a relatively high de-
gree of ultra-violet radiation, it is seen that the
employment of a catoptric or all reflecting op-
tical system for projécting this light onto the
television subject and also for collecting the sub-
ject-modulated light for impression upon the
phototube 9 cbviates the necessity for providing
the compensation for the ultra-violet radiation
which is necessary when optical systems employ-
ing one or more refractive devices are used.
Furthermore, the character of the catoptric sys-
tem consisting of concentric spherical reflecting
members provides a relatively wide angle system
thereby effecting a greater efficiency of operation.
Moreover, the dual use of one of the spherical
members of the catoptric system for projecting
light onto the subject and for collecting light
therefrom enables considerable simplification in
the apparatus employed.

Inasmuch as this system, as well as most optical
systems, is reversible it is considered to be ob-
viously within the scope of the invention that
the source of the flying spot of light and the
phototube may be interchanged in relation to
the catoptric system.

While there has been described what is ab
present considered the preferred embodiment of
the invention, it will be obvious to those skilled
in the art that various changes and modifications
may be made therein without departing from
the invention, and it is, therefore, aimed in the
appended claims to cover all such changes and
modifications as fall within the true spirit an
scope of the invention. :

‘What is claimed is:

1. In a television scanning system, a subject
to be scanned, an optical system comprising a
first optical member having a convex reflecting
surface and an oppositely disposed concave re-
flecting surface facing said subject, a second
optical member having a centrally disposed aper-
ture and a concave reflecting surface facing the
convex reflecting surface of said first optical
member, a source of a flying spot of light facing
one of the refiecting surfaces of said first optical
member, and a phototube facing the other re-
flecting surface of said first optical member.

2. In a television scanning system, a subject
to be scanned, an optical system comprising a
first optical member having a convex spherical
reflecting surface and an oppositely disposed
concave spherical reflecting surface facing said
subject, a second optical member having a cen-
trally disposed aperture and a concave spherical
reflecting surface facing the convex reflecting
surface of said first optical member, g source of
a flying spot of light facing one of the reflecting
surfaces of said first optical member, and a
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phototube facing the other reflecting surface of
said first optical member.

3. In a television scanning system, a source of
a flying spot of light, a television subject to be
scanned by said flying light spot, a first optical
member having a convex reflecting surface fac-
ing said light source and a concave reflecting
surface facing said television subject, a second
optical member having a concave reflecting sur-
face facing the convex reflecting surface of said
first optical member and also having a centrally
disposed aperture in alignment with said light
source, and a phototube facing the concave re-
flecting surface of said first optical member.

4. In a television scanning system, a source
of a flying spot of light, a television subject to
be scanned by said flying light spot and facing
said light source, a first optical member having
a convex reflecting surface facing said light
source and a concave reflecting surface facing
said television subject, a second optical member
having a concave reflecting surface facing the
convex reflecting surface of said first optical
member and also having a centrally disposed
aperture in alignment with said light source, and
a phototube located between sald first optical
member and said television subject, and facing
the concave reflecting surface of said first optical
member.

5. In a television scanning system, a source
of a small spot of light moving in accordance
with a predetermined scanning pattern, a tele-
vision subject to be scanned by said moving light
spot and facing said light source, a first optical
member located between said light source and
said television subject and having a convex re-
flecting surface facing said light source and a
concave reflecting surface facing said television
subject, a second optical member located be-
tween said light source and said first optical
member and having a concave reflecting surface
facing the convex reflecting surface of said first
optical member and also having a centrally dis-
posed aperture in alignment with said light
source, and a phototube located between said first
optical member and said television subject and
facing the concave reflecting surface of said first
optical member.

6. In a television scanning system, a source
of a small spot of light moving in accordance
with a predefermined scanning pattern, a tele-
vision subject to be scanned by said moving light
spot and facing said light source, a first optical
member located between said light source and
said television subject and having a convex
spherical reflecting surface facing said light
source and a concave spherical reflecting
surface facing said television subject, a sec-
ond optical member located between said
light source and ‘said first optical member
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and having a concave spherical reflecting sur-
face facing the convex reflecting surface of said
first optical member and also having a centrally
disposed aperture in alignment with said light
source, and a phototube located between said first
optical member and said television subject and
facing the concave reflecting surface of said
first optical member.

7. In a television scanning system, a cathode
ray tube having a fluorescent screen and adapted .
to the production of a small spot of light moving
over said screen in accordance with a predeter-
mined scanning pattern, a television subject to
be scanned by said moving light spot and facing
said fluorescent screen, g first optical member
located between said cathode ray tube screen and
said television subject and having a convex
spherical reflecting surface facing said fluores-
cent screen and a concave spherical reflect-
ing surface facing said felevision subject,
a second optical member located between
said fluorescent screen and said first optical mem-
ber and having a concave spherical reflecting
surface facing the convex reflecting surface of
said first optical member and also having a cen-
trally disposed aperfure in alignment with the
fluorescent screen of said cathode ray tube, said
optical members having the same center of curva-
ture, and a phototube located between said first
optical member and said television subject and
facing the concave reflecting surface of said first
optical member.

8. In a television scanning system, a cathode
ray tube having a fluorescent screen and adapted
to the production of a small spot of light moving
over said screen in accordance with a predeter-
mined scanning pattern, a television subject to
be scanned by said moving light spot and facing
said fluorescent screen, a relatively small optical

40 member located between said cathode ray tube
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screen and said television. subject and having a
convex spherical reflecting surface facing said
fluorescent screen and a concave spherical re-
flecting surface facing said television subject, a
relatively large optical member located between
said fluorescent screen and said relatively small
optical member and having a concave spherical
reflecting surface facing the convex reflecting
surface of said relatively small optical member
and also having a centrally disposed aperture in
alighment with the fluorescent screen of said
cathode ray tube, said optical members having
the same center of curvature, and a phototube
located between said relatively small optical
member and said television subject and facing
the concave reflecting surface of said relatively
small optical member.
SAMUEL J. HARRIS.
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