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- This invention pertains to the art of trans-
‘mitting pictures electrically and especially to
television. The principal object of this invention
~ is: means 1o analyze an object or an image as
5 to light values and the production of correspond-
' ing electric values. | | |
As is generally rnown the usual analysis of &
picture for televiision 1S accomplished by passing
g small aperture scross an image of the picture
the light from small
the image pass In turn into a '
 electric cell to vary the resistance In an electric
circuit, thus producing electric values propov-
tionate to the light values of the picture. Other
| the image to move and the aper-
"~ ture to remaln stationary; but all present sys-
tems analyze the picture by taking the light from
fractional areas i turn of the image or picture.
Thus the light values being used at any time is
the sum of the light of all the points in that
fractional area. Hvidently this method can not
respond to the fine points or lines of a picture
" and the reproduced picture will congequently be
vague or diffused. | R - |
 The present invension purposes to largely
eliminate that effect by analyzing in a new man-
ner hereinafter described. . o
The systems now known for analyzing a pic-
sare use the lght from each small fractional
areg during its proportionate time only, to op-
erate the photo-electric cell. And since the pho-

to-electric circuit produces relatively small cur-

~ rents the electric values obtained are extremely
small,
present invention purposes to analyze the picture
by a method which allows the light from each
part of the picture to operate the photo-electric
~ cell longer than its proportionate time and uses
" ihe accumulated light effect to produce instan-
taneous electric variations. B -
with these and other PUIrDOSES and objects In
view this invention consists in the novel appara-
tus and methods nereinafter described and par-
ticularly pointed out In the claims. |
mig. T is an illustration of the general scheme
showing the analyzing apparatus.
Fig. II shows more 1n detail the image being
analyzed where Two photo-electric circuits are
-used. . L - o
Fig. IIT shows in detail the image being an-
alyzed where three photo-electric circuits are
used. - o | o
Fig. IV illustrates the electrical results oD-
the usual method of analyz-

necessitating great amplification. Tne

1936, Serial No. 434,640
(C1, 178—6) |
ing as compared with the results when using the
invention herein described.: |
Referring to the drawing and especially to
Pig. I, the lens Ls focuses light from an object
P to form an image o—N—g—1I 0N & rotatable
drum {. The drum i contains a series of slits
si. 92, S3, etc. arranged
of one turn, so that as the drum rotates the slits
pass through the image in di rarent lines. When
5 slit is in the image the licht from a Narrow
gtrip of the image Passes through the slit. Two
or more photo-electric cells 2, 3, (10) are placed
to receive the light
through the slits, each cell receiving from 1ts pro-
portionate part of the image area. For the pur-
pose of more accurately dividing the image area.
into sections a divider o (or dividers 9, 9 Fig.
1II) is placed between the photo-electric cells
so that the light srom any one point in the
image will fall into only one cell.
clectric cell is connected in an electrical circuit
 with a proper electromotive force and an induc-
“tance coil. Cell 21s In circuit with a potential 8
‘and an inductance 4, while cell 3 is in circuit
with a potential 8 and |
gny light which passes into a cell causes a pro-
portionate current to flow through that partict-
lar circuit. - | |
The slits are. SO arranged
from one to the next is equal
 gection or division of the image, that 1s, the width
of image which operates one cell. L o
g, II shows more clearly the relationship be-
tween the slits, image and cells where two cells
are used. The distance
half the image width and the length of the shits.
i minutely longer. 1t is readily seen
can enter a cell through only one slit at any time.
wWhen any part of a slit is between
8 and a—h the light
passes into cell 3 and W
between the divider & and 7—¢ the light from
that part of the image passes into cell 2. As
the drum | rotates each slit in turn admits the
light from a Narrow strip alf
into its particular cell and then cuts the light
out. But always while a slit is cutting light into
one cell it, or another slit, 18 cutting light out of
the other cell. The two cases aIt iltustrated in

that the distance

which passes from the image .

the divider =
from that part of the image 40
when any pait of a slit is -

50

in a broken spiral form -

10.

‘Tach photo- 20

‘an inductance 3, so that 25

to the width of one 30

between slits equals one 35

that light

of each half image 45

Fig. TI. At the tcp of the image S! is cutting 50

tight into cell 2 and at the same time, is cutting
lieht out of cell 2 As soon as Si 1s out of the
~ ecell 2 half image g9 will begin to enter. In an-

other case, shown at the bottom of the image, |
one slit, say S30 is cutting

light out of cell -3 56
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while S3! is cutting light into cell 2. Thus each
part of the image in turn 1s cut into a cell and
vhen cut out. But this increasing or decreasing
light flux in g cen? CaUses a proportichate in-

-crease or decrease in the electric current in that

particular circuit. Tn the circuit with each pho-
to-electric cell is an inductance coil so that any
current in the circuit produces g magne-tic_field
about the inductance coil and any cnange in

current produces an eleciromotive forece or Lo~
tential

- Creasmg the potential is in one direction and
when the current is Increasing the potential is

across the coil; when the current is de-

In the opposite direction. Each inductance coil
1s connected in another circuit containing a rec-

Uifying valve 8, 7 and in common a vacuum tube
These rectifying valves are 30 connected

that only the coil in ‘Wwhich the current is decreas-
induced electromotive force to
control the tube 8. Since the slits are cutting
light out of only one cel] at any time only one
cell at a time hss its force in the right direction
to operate tube §3. Thus tube {2 iIs controlled

- at any instant by the poiential across an induc-
20 .

tance coil, which potential is proportional to the
rate of decrease of current in that coil, which is

- proportional to the rate of decrease of light flux
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cutting out begins:

~object viewed from

- Subject matter of the image.

in that photo-electric cell, which is proportionsal

to the light intensity at that particular spot in
-:the image being cut out.

In the event that such high inductance coils
are used that there is g considerable lagg in the

growth of the current where the light is increas- .

Ing or in the event that such sensitive photo-elec-

Tric cells are used that a wide. variation in lighg

flux entering is undesirable then more than two

cells, with their dividers and electric circuits, can

be used. In such a case there is a longer time
after the cutting of light intg a. cell before the
In which time the current
can become established thus accumulating the
light effect in the circuit. At the cutting out
of light there is no lag in the drop of current ang

a relatively hish potential is obtained Dy an
electromagnetic

action in the coil
induction coil at break of circuit. |

g, IIT illustrates the arrangement for three
bhoto-electric cells with their corresponding cir-

similar to an

cuits. The distance between slits is equal to the

width of one division of the Image and the leneth
of the slits equals the width of the image less nne
division. | | | |

When the image of g moving object ‘is to 'be |

analyzed, such ss g moving picture film or an
& moving airplane then the

slits will be arranged o pass through the syh-

~Ject matter of the image n different lines. The

positions of the slits on the rotating drum win

depend upon the relative velocities of the slit and
- the moving ohiect. However, one skilled in the
the slits to meet that
Situation, keeping in mind that the entire length

art can properly arrange
of a slit must pass through the same line in the

A disc or belt containing slits

be made without changing the princinles of this

Invention. For example, a compound photo-
electric cell might be used in place of 2 number
of single cells and might alse Incorporate the
dividers. The slits might be used in more than

of cutting drops to zero unti

tionate time and accumiulates |
magnetic field about an. inductance coil and the

| 'trol_s ‘tube [13.

2,022,248

'desired number of cells

at a time; or the slits
might be in a stationary diaphragm and the in-
age move, provided always that only cne cell
having one glit cutting light ocut, can operate
vacuum tube 13 at any time. Larger openings a
might let light into a cell but a small cutting
member cut the light out in narrow surips in
turn.  Yet all these variations in detail are with-
in the principles of this invention.

One of the advantages of this invention over 10
the usual analyzing device is illustrated 1 g,
IV. A black line 15 in the Image being analvzed
Is shown being crossed by the slit S as in this

~ Invention and by a hole H as in the usual methed.

As the slit S moves, the black line has no in- 15

- fluence on the rate of cuiting out light until the .

last end meets the black line. Instantly the rate
the black line is
passed, then the rate of cutting instantly is up
broportional to the intensity of the light. Since 20
the potential Vs is proportvional to the rate of
cutting out of light it follows the light intensity
very closely. With the usual hole B passing the
black line the resultant current IH falls grad-
ually, does not quite reach zZero then rises grad- 25
ually, thus producing g, fading or diffusing effect.
Another advantage of the present invention

lies in the fact that an increase in the number

ol lines into which the image is cut will not reduce

‘the potential values developed. since all the light 30

must be cut in and then out once over the pic-
ture. But with the hole disc the resultant cur-
rent depends on the areg of the hole which is
greatly reduced by increasing the number of
holes. | A

~This invention uses the light from each point
of the image for a longer time than its propor-
the effect in a

35

resultant is taken as an instantaneous potential 40
as the light is cut out, o o -
Thus the light intensities of infinitely small
parts of the image, taken in turn, produce a
correspondingly varying potential which con-
The current from this tube is 45
amplified for transmission to a receiving station
for picture reproduction or is used as a measure
of the light values of the analyzed object. _.

Although 2 device pertaining to picture trans- |
mission is given as the principal object of thig 50
Invention, yet there are elements in this inven-
tion which are useful for other purposes, such as
photometry and color analysis. - -

Having described my Invention, what I claim is:

i, The method of electro-optical scanning 55
which comprises brogressively and continuously

- varying the size of the region of a picture field

from which light is utilized throughout the scan-
ning operation, and -utiliz:in’g the rate of change o
of size of said region to control the production 60

2. Scanning apparatus comprising licht sensi- |
tive electric means for receiving light modified €5
by a picture field of view, and means for- deter-

-~ ining the region of said field from which light

is at any instant received by said light sensitive

means and for causing a.progressive continuous

change in the size of said region as the scanning 70
broceeds throughout the complete  scanning
period. - I

8. Scanning apparatus comprising light sensi-
tive electric means for receiving light modified
by a picture field of view, and means for deter- 75
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‘mining the region of said field from which light

is received by said licht sensitive means at each
instant and for progressively and continuously
varying the size of said region from which light
is received by varying a portion only of the
boundary of said region

4. Television scanniné apparatus comptrising

light sensitive clectric means for receiving light

modified by a picture feld of view and rotatable

apertured ccanning means for determining the
region of the field from which light is received

by said light sensitive means and for progressively
continuously varying the size of said reglon as

the scanning proceeds throughout the complete
scanning period. | | |

5. Scanning apparatus comprising light sensi-

tive electric means for recelying scanning light
from g picture field of view, and means includ-

ing a rotatable scanning element having rec-
therein for respectively
determining in succession regions of the field

from which light Is received by said light sensi-.

tive means and for progressively continuously

causing the size oi each of said regions to decrease

from a maximull value to zero as the scanning

- proceeds throughout the complete scanning
_period. - | |

6. In a sca,nn'ing system, an electrical light

sensitive device for receiving light rays ifrom all

- points of & picture field of view and only irom
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{s incident

<aid field, scanning means 10T determining the

region of the field from which the light is effec-
‘tive on said device at any given instant, means

termined progreSsive continuous manner as the

scanning proceeds throughout the complete scan-
nineg period, an inductance coil connected In

. geries with said light sensitive device, and means
to utilize the voltage cenerated across at least &

portion of said coil. . |
7. Scanning apparatus comprising.light sensi-

tive electric means for receiving scanning light.
from a picture field of view, means to _conﬁne

the light from one portion of the field to one
portion of said 11 iti |

Jight from another portion of the field to a second
distinet portion of said light sensitive means,
~means for determining the regions of each of the

portions of gaid field from which light is at any
instant received by hoth portions of said light
sensitive means and causing a progressive con-
tinnous change in the |

plete scgnning period and means for transmit-

ting effective 1IMagE currents controlled by only

a single portion of said light sensitive means
at any given time. |

g Scanning apparatus co'mprisi'ng a light's'en- |

sitive electric means for receiving light from 3

field of view and only from said field, a movable

<oannine means having a plurality of elongated
apertures for exposing to said light sensitive de-
vice entire elemental lines of said field succes-

sively upon movement thereof, the apertures be-~

ing so arranged that licht from only & single line
upon said light sensitive device ab
any given instant, means to move gaid scanning
means to successively exXpose said elemental lines,

and means for utilizing the current produced In

the light sensitive device to control the produc-
tion of image currents only when the effective
qrea of an exposed elemental line is Progres-

sively changing In a single direction.
9. Scanning apparatus comprising means 1o

throughout the com-

 vices adjacent distinct portions

_ size of the said regions.
as the scanning proceeds throughout the com-

sensitive device corresponding

carm an image of an object to be scanned, a Y0-

tating scanning drum coincident in part with

said image, elongated apertures in said drum ol
elemental line width and jength at least equal to

~the length of an elemental line of sald image, sald &
apertures being arranged to scan elemental lines

successively and being separated end to end by at
least the length of an ‘elemental line, a light
sensitive electric device for receiving light from
said image through said apertures, and means 10

for utilizing the current produced in the light

sensitive device to control the production of
image currents only when corresponding ends
of the apertures lie within the image area, being
scanned. - | R | 15
10. Scanning apparatus comprising a scanning -
drum, a plurality of clongated apervures - ar-.
ranged arcund the suriace of said drum separated
end to end by a distance equal to the length of
an aperture and off-set across the drum so as 20
to trace at least partially distinct paths as the
drum rotates, a light sensitive electric device
adapted to be energized by lieht incident there-
on through a single aperture at any given instant,
and means for utilizing the current produced in 23
the light sensitive device to control the produc-

tion of image currents only when the effective
‘gize of any aperture

| is progressively changing
in the same direction due to rotation of the drum.
"11. Scanning apparatus comprising 2 scan- 39
ning drum, a plurality of elongated apertures
arranged around the surface of said drum sep-
arated end to end by a distance equal to the
length of an aperture and off-set across the drum .
<o as to trace at least partially distinet paths as 3%
the drum rotaies, & light sensitive electric de-
vice adapted to be energized by light incident
thereon through a single aperture at any given
instant, and means for utilizing the current pro-

duced in the light sensitive device to control the 40 |

- production of image currents only when the ef-

fective size of any aperture is progressively de-
creasing due to rotation of the drum. o
12. Scanning apparatus comprising a scanning

qrum. means for rendering a limited area of salc 45
~drum surface effective for scanning at any given

instant, a plurality of light sensitive electric de-
of said limited
area, a plurality of elongated apertures arranged.
around said drum in such a manner as to scan 90

“Qdifferent elemental lines of said area, the length

of said apertures being at least equal to- the

width of said area less the width of the narrow-
est distinet portion and the separation between

apertures end to end being at least equal to the 55
width of the widest distinct portion, and means
for utilizing, to control the production of image
currents, the current produced only In that light

portion across which corresponding ends of the 60

-_apertures sre moving to progressively change the
effective area in the same

direction due to ro-
tation of the drum. I o
13. Scanning apparatus comprising a scanning

_ drum, means for rendering a limited area of said 66
drum surface effective for scanning at any given |
instant, two light sensitive electric devices each
| adj_acent to one-half of said limited area meas-
ured around the drum, a plurality of elongated

apertures arranged around said drum in such 70.
g, manner as to scal different elemental lines of
«aid. area, the length of each of said apertures

~as well as the separation between sald aperture
end to end being at least equal to one-half the

width of said limited area, and means for utiliz- 76
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to control the production of image currents,

area wherein

14. Scanning apparatus comprising a scanning

drum, means for rendering a limited area of said.

apertures arranged around said
manner as to scan different elemental lines of
Sald area, the length of each of said apertures
being at least equal to two-thirds the width of
Sald limited area and the separation between
apertures end to end being at least equal to one-
third the width of
for utilizing, to control the production of image
currents, the current broduced only in that light

. Sensitive deviece corresponding to that third of
- Sald limited area wherein the size _
ture is progressively decreasing due to rotation

of the aper-

0f the drum. |
15. The method of scanning which comprises

~ dividing the light from g picture field of view
Into successive regions, each having a maximum
area corresponding to an extended portion of the
light from each region to con-

field, utilizing the _
trol the production of an electromotive force, and

progressively continuously changing the size of

each region and sald regions in succession as the
scanning of said field proceeds: throughout the

Scanning period to change the amount of light
varying portions thereof to there-

supplied from at: |
by vary said electromotive force. S
16. The method of electro-optically scanning

light from said region as the scanning proceeds
‘throughout the scanning period to control the
production of an electromotive force which va-
light tone values of

ries in accordance with the
said field at said boundary.

17. The method of electro-optically scanning a
elemental strips
which comprises progressively continuously vary-

non-uniform picture field in
Ing the size of the region within a strip from
which light is utilized, said variation being pro-
duced by changing the position of a boundary

of said region with respect to the field, repeat-

ing this process for successive elemental strips

~at such instant as the
the complete scanning

current produced only in that light sensitive
device corresponding to that half of said limited
the size of the aperture is progres-;
stvely decreasing due to rotation of the drum.

drum, a plurality Of:.EIO_ngated |

- said region ‘With respect to the

sald limited area, and means

- means for scanning a picture -

means
tive means to receive

;'21022524_3

of the field, and utilizing the light from the field
Scanning proceeds during
period to control the pro-

duction of an electromotive force which varies

In accordance with the light
field at said boundary. S

18. The method of electro-optically scanning
a8 non-uniform picture field In elemental strips

tone values of said

which light is utilized, said variation: being pro-
duced by changing the bosition of a boundary of
field, repeating
this process

instant as the scanning proceeds throughout the
complete scanning period to set up a variable
electromotive force, ) R

- 19. Electro - optical apparatus. comprising

elemental path of Very great length compared

‘Wwith its width by progressively continuously vary-

ing the portion of the path from which light is
utilized as the scanning proceeds throughout the
complele scanning period, and means for utiliz-

eélectromotive force, o -

20. Electro - optical apparatus comprising
means for scanning a non-uniform picture field
along an elemental path of Very great length com-
bared with its width including light sensitive
and means for causing said light sensi-
light from a longitudinal
bortion of said path of progressively continuous-
Iy varying length as the scanning proceeds

throughout the complete scanning period to con-

trol the prodiction ¢l an electromotive foree,

- and means for deriving from said electromotive

force a second electromotive force which va~

‘ries in accordance with the non-uniform charac-

teristics of said field along said path. |
21. Electro-optical apparatus comprising means
for optically- scanning a non-uniform picture

stricting the useful light to a longitudinal sec-
' of continuously progressively

for successive elemental strips of the
- field, gang utilizing the light from said field at each.

eld along an <

- which comprises progressively continuously vary-
- Ing the size of the region within g strip from

10
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Ing the light from the path to set up-a variable
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