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‘, This'in'ventidn relates to scanning systems ' and 
‘:has ‘particular reference to‘ the" so-called “?ying 
spot” scanning‘syste'ms, __ 

,: There are encountered'in"television operations 
a number of situations where, either for reasons of115 
'economy'or’b'ecause" of, vspace or other physical 
‘limitations, 'itfis impractical tovernploy one of‘the 

*' conventionalfiniage(analyzing devices such as'the 
f'li age'dissector, the i'conoscope, the ‘orthicon'and 

"coining nio're" ‘andifinbre'lthe'practice to revert to 
thef'princip’lesof 'the‘older ?ying spot scanning 
systems. ,fAddedinipetus‘to the use of such‘fa 

aniii'ngTJsystenfhas“recently been‘given by the 
'“devéi'disment of a'eathoue'i-ay‘ tube for use" as the» 15 
~?ying spotoflightu, r 
,_1 TI'A"cathhoiiee'raylism encased according‘ to the‘ de 
iéfsi'redi scanning‘ l liéitt'ei‘n ,over' 'a' fluorescent j s'c‘re'e'n 
to"generate'TthefIight' spat. ‘.Howe'ver'fin order‘ to 

1.1138 effective at’thé“ pbresent standard ‘scanning fre- Y 20 
"duéncies'fthé ?iiorescemscreen niustvhave a 'rela— 
;.,tively short persistence. Thef'pho‘spho‘rs' ‘used in 

71‘ tubes“ of “this' ‘character’ to form 'the'"fluorescent 
T. s 'r'e'ehs" hate‘ ‘spectral: e'inission“characteristics 
if'su'ch that al‘a'rge ' rtion'of 'the’radiationis in the~== 25 
marinara-violet gion. It, isthisjultra-violet 
irradiation‘""which ‘ as the "required“short per 
T'Sistencecharacte stic. 
.7 r "In order’ to ‘sea n the television subject with ‘a 
"?yir‘ig‘spot‘ of "light produced \by'_ means of" ailjgo 
cathode ray tube of the‘k‘dhara'ct'er'described, it 

{his necessary to employsorne’io'rm' of opticalsys 
‘tern. 1 In'a'ddition,“ it’fi's' necessary to provide an 
other. optical “system. for‘ collecting the light =fr om 

iithef'television’ subject. “This light maybe re-glf35 
'f“ ected from the'jsubj ectin the’ca‘se of live‘pickup' 

may be transmitted through the subject where 
""the“ subject 'is a ' film :or' other‘ transparency. S0 
i‘Ft-aliens“ 'is‘ known,“ the’ optical systems "which have 

en employed for such purposeshave been of thefilm 
'nventional refractive-types,‘ that is, they con 

";siste‘of"lenses'hniade'of glassji'pl'astics or the'like. 
" 'Suclrfoptical systems'ne 'yknown'?to be relatively 
_ i?e?ic'ie'nt ‘in: their useofr the light. ‘In the ?rst 
T‘pI-a'Ge', in order to ‘accomplish’ the desired focusingii'ig, 
*‘oi’ethe light,‘ a‘ refractive opticahsystem must of 
“necessity have alre'lativelysr'nall“ effective aper 
‘ re. esteem-n isf'ne‘c'es‘sary to' provide a cor 
‘? 're'ction forlthe-tultralviolet v"radiation. Further 
‘f more, refractive ‘systems-‘absorb a; relatively large'ii'5o 
" proportion'of the ultraviolet-‘radiation. 
. t "‘tlier'eforef-isiari objectofthepresent inven 

5 ' ' ‘ " Y 4 of'alll re?ecting optical 

3' conjunction with71?yi'ng spot 

‘8 Claims. (o1.v 178-417) 

taken 

subjects customarily televised. 
' subject or an‘opaque card. or thelike bearing in~ 
‘ dicia, in either of whichcases the light to be 

‘ject. 

2 , , 

Another object‘ 'of‘the invention is to providei'a 
concentric‘ catoptric'syste'm for projecting a-fly 

Ting spot of light onto a television subject'and for 
gathering the lightmodulated in accordance with 
the subject. _ ' 

Still another object of the invention is to pro 
' vide a concentric catoptric system in ‘combination 
V’vrith a flying spot scanning device for projecting 
the spot of ‘light ontolthe television subject and 

v having at least a- part thereof for‘ gathering the 
‘light from thelsubject and" focusing 'it onto 'a 
I phototube. 

In accordance with the‘ present invention, there 
_‘ is‘provided a-"iying" spot television scanningjsys 
tern including, for‘ examplefa cathode ray tube 
for generating a flying spot of light andalso in 
cluding a catoptric ‘system comprisinga plurality 
'ofcurved reflecting" surfaceslocated soas to pro 

' ject the ?ying spot onto a television subject. 
In accordance with one ‘feature of the inven 

ftion the re?ecting surfaces of the catoptric sys 
‘ tem are spherical and ‘are all substantially con 
centric. Ac'cordingto another feature of the in 

' ventionja back surface ofcone of the re?ecting 
members is employed to gather light from the 
television subject‘and to direct it onto a photo 
tube. 
For a better‘ understanding. of the invention 

' 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 out in the 
appended claims. ' c, 

The single ?gure ‘of the accompanying draw 
ing is a diagrammatic representation of an illus 

A'trative embodiment'of the invention. 
Referring now to' the drawing, thereis- shown 

“ a cathode ray tube I having its short persistence 
{?uorescent scr'eenZ directed toward the television 
subject 3. This illustration of a television sub 
ject is intended to typify substantiallyall of the 

It may be alive 

employed in generating-the video signals will-be 
re?ected from the subject. ‘Alternatively, the 

' television subject may be a transparency such as 
a photographic ?lm 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, suchi'as'that diSC10Sed_"'in 
greater detail infa copending application-cf 

5;" telensia?iseesmngaiiparatis. ‘1?:‘5'55? F. C; P.' Henroteau," v"Serial vNo; 608,450, ‘?led ‘Aug 
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ust 2, 1945 and entitled “Concentric optical sys 
tem” is interposed between the ?uorescent screen 
2 of the cathode ray tube and the television sub 
ject 3. This system consists of a plurality of 
substantially spherical re?ecting 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 re?ecting material. 
The catoptric system also includes another 
spherical member ‘I located between the cathode 
ray tube screen 2 and the convex re?ecting sur 
face 5 of the spherical member 5. The spherical 
member ‘I has its concave surface 8 provided with 
re?ecting 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 re?ecting surfaces 6 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 re?ection 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 H] of the member 5 
which faces the phototube 9 is provided with light 
re?ecting material. The ?uorescent screen 2 of 
the cathode ray tube, the members 5 and l’ 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 outline of the 
operation is believed to be necessary. The cath 
ode ray tube I will be understood to include the 
usual means for developing and projecting an 
electron beam onto the ?uorescent screen 2. Also 
there will be employed as auxiliaries of the tube 
the usual focusing and de?ecting systems where 
by the cathode ray may be scanned over the 
surface of the ?uorescent screen according to the 
conventional pattern in television systems. It is 
to be understood that the ?uorescent 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 ?uorescent 
screen falling ‘within the solid angle subtended 
by the solid arc of the spherical member 5 will 
be re?ected by the convex re?ector 6. The draw 
ing shows one such light ray which travels from 
the screen 2 in the direction of the arrow to the 
convex re?ector 6 by which it is re?ected to 
ward the spherical member 7. Upon striking the 
concave re?ector 8, the typical light ray again 
is re?ected 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 re?ecting surface of the member it by which 
it is re?ected for passage again through the tele 
vision subject. In the case where the television 
subject 3 is an opaque object the re?ector 4 may 
be dispensed with since the light striking the 
subject will be directly re?ected thereby. The 
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4 
light from the television subject is directed onto 
the concave re?ecting surface II] of the spherical 
member 5 by which it is again re?ected 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 a 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 a well known manner. 
Inasmuch as the energy in the ?ying spot of 

light developed by the ?uorescent 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 re?ecting op 
tical system for projecting this light onto the 
television subject and also for collecting the sub 
ject-modulated light for impression upon the 
phototube 9 obviates 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 re?ecting 
members provides a relatively wide angle system 
thereby effecting a greater e?iciency 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 
there-from enables considerable simpli?cation 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 ?ying spot of light and the 
phototube may be‘interchanged in relation to 
the catoptric system. 
While there has been described what is at 

present considered the preferred embodiment of 
the invention, it will be obvious to those skilled 
in the art that various changes and modi?cations 
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 
?rst optical member having a convex reflecting 
surface and an oppositely disposed concave re 
?ecting surface facing said subject, a second 
optical member having a centrally disposed aper 
ture and a concave re?ecting surface facing the 
convex re?ecting surface of said ?rst optical 
member, a source of a ?ying spot of light facing 
one of the re?ecting surfaces of said ?rst optical 
member, and a phototube facing the other re 
?ecting surface of said ?rst optical member. 

2. In a television scanning system, a subject 
to be scanned, an optical system comprising a 
?rst optical member having a convex spherical 
re?ecting surface and an oppositely disposed 
concave spherical re?ecting surface facing said 
subject, a second optical member having a cen 
trally disposed aperture and a concave spherical 
re?ecting surface facing the convex re?ecting 
surface of said ?rst optical member, a source of 
a ?ying spot of light facing one of the re?ecting 
surfaces of said ?rst optical member, and a 
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phototube facing the other re?ecting surface of 
said ?rst optical member. 

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

4. In a television scanning system, a source 
of a ?ying spot of light, a television subject to 
be scanned by said ?ying light spot and facing 
said light source, a ?rst optical member having 
a convex re?ecting surface facing said light 
source and a concave re?ecting surface facing 
said television subject, a second optical member 
having a concave re?ecting surface facing the 
convex re?ecting surface of said ?rst optical 
member and also having a centrally disposed 
aperture in alignment with said light source, and 
a phototube located between said ?rst optical 
member and said television subject, and facing 
the concave re?ecting surface of said ?rst 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 ?rst optical 
member located between said light source and. 
said television subject and having a convex re 
?ecting surface facing said light source and a 
concave re?ecting surface facing said television 
subject, a second optical member located be 
tween said light source and said ?rst optical 
member and having a concave re?ecting surface 
facing the convex re?ecting surface of said ?rst 
optical member and also having a centrally dis 
posed aperture in alignment with said light 
source, and a phototube located between said ?rst 
optical member and said television subject and 
facing the concave re?ecting surface of said ?rst 
optical member. 

6. 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 ?rst optical 
member located between said light source and 
said television subject and having a convex 
spherical re?ecting surface facing said light 
source and a concave spherical re?ecting 
surface facing said television subject, a sec 
ond optical member located between said 
light source and ‘said ?rst optical member 
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and having a concave spherical re?ecting sur 
face facing the convex re?ecting surface of said 
?rst optical member and also having a centrally 
disposed aperture in alignment with said light 
source, and a phototube located between said ?rst 
optical member and said television subject and 
facing the concave re?ecting surface of said 
?rst optical member. 

'7. In a television scanning system, a cathode 
ray tube having a ?uorescent 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 ?uorescent screen, a ?rst optical member 
located between said cathode ray tube screen and 
said television subject and having a convex 
spherical re?ecting surface facing said ?uoresé 
cent screen and a concave spherical re?ect 
ing surface facing said television subject, 
a second optical member located between 
said ?uorescent screen and said ?rst optical mem 
her and having a concave spherical re?ecting 
surface‘ facing the convex re?ecting surface of 
said ?rst optical member and also having a cen 
trally disposed aperture in alignment with the 
?uorescent screen of said cathode ray tube, said 
optical members having the same center of curva 
ture, and a phototube located between said ?rst 
optical member and said television subject and 
facing the concave re?ecting surface of said ?rst 
optical member. 

8. In a television scanning system, a cathode 
ray tube having a ?uorescent 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 ?uorescent 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 re?ecting surface facing said 
?uorescent screen and a concave spherical re 
?ecting surface facing said television subject, a 
relatively large optical member located between 
said ?uorescent screen and said relatively small 
optical member and having a concave spherical 
re?ecting surface facing the convex re?ecting 
surface of said relatively small optical member 
and also having a centrally disposed aperture in 
alignment with the ?uorescent 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 re?ecting surface of said relatively 
small optical member. 

SAMUEL J. HARRIS. 
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