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This invention relates to improvements in
television apparatus and consists in the mode

of scanning an object for transmission pur-

poses, the mode of analyzing a received sig-
nal in order to reconstruct the image; the con-
structions and combinations for securing this
mode, as hereinafter described and claimed.

An’ object of the invention is to secure a
larger picture area than is obtained by the
usual size of so-called Nipkow disc, without
increasing the diameter.

A further object is to obtain the usual
picture size, while using a smaller diameter
disc than is customary, without thereby ne-
cessitating the employment of speeds of ro-
tation higher than practical and convenient.
The consequent reduction of weight and vi-
bration is of great aid in obtaining clear re-
production and easy synchronization, and
contributes to economy of construction and
quietness of operation.

A further object is to obtain in a more
convenient form, both as regards size, rela-
tive dimensions and control, the scanning or
analyzing mechanism of a television system.

Other objects and advantageous features
of this mode of construction and operation
will also be apparent from the following
specifications.

My invention is shown in the accompany-
ing drawing where: ,

Figure 1 is an end elevation of a device
embodying my invention.

Figure 2 is a side elevation of the device.

Figure 3 is a sectional view of a mechanical
phase shifting device which may be employed
to change the rotational angular relationship
of the drum and the disc, thereby framing
the picture in a receiver utilizing my in-
vention. -

Figure 4 illustrates the principle under-
lying another method of framing the image
in a receiver employing my invention.

Figure 5 illustrates one method of employ-
ing a fixed light sensitive cell or réprodue-
ing light source exterior to the drum.

. In Figures 1 and 2, 1 is the motor or other
device Turnishing mechanical energy to: ro-
tate the transmitting or veceiving mecha-
nisme. The type of this motor is preferably,

but not necessarily, made to agree at the
transmitter and the receiver, for more readily
securing synchronization of the two mecha-
nisms. :

The disc 2 is mounted rigidly by the collar
93 near one end of the shaft 3 and substan-
tially with its diameter at right angles to
the axis of said shaft. :

This shaft 3 is coupled to the motor shaft 4
by means of the coupling 5 which may be suf-
ficiently laterally flexible to allow the shaft
3 to be properly supported by the bearing 6
without demanding absolute alignment of
all the bearing surfaces, but should be so
constructed that the rotational relationship
between the motor shaft and the driven shaft
shall be unchanging both in respect to the
number of revolutions per unit time, of these
two members, and with respect to the angular
displacement of rotation of points upon the
peripheries of the respective shafts.

A supporting framework 98 is provided,
rigidly fastened to the frame of the motor,
as indicated at 7, and comprising such sup-
port members, bearings, collars, and other
parts as are needed for the secure and sub-
stantially vibrationless support of the other
portions of the mechanism already described
or hereinafter indicated. This framework
includes the vertical portion 8, the horizontal
support 9 which supports bearing 6, the web
10 securing still greater rigidity to this bear-
ing and such other portions as are herein-
atter specifically pointed out, as well as such
portions, not so mentioned, as may be needed
to complete its supporting action for the
mechanism and to give it the needed mechan-
ical strength and rigidity. Furthermore,
this framework is constructed of such mate-
rials as to aid in securing strength and
rigidity.

At a convenient point upon the shaft 3 is
placed the worm 11, meshing with the gear
12. This gear 12 is securely fastened to a
shaft 13 rotating within bearings 14 and 15
near either end of the shaft. Its motion is
transmitted through the train of gears 16,
17, 18 to the shaft 19 rotating in the bearing
90 and in turn rotating the drum 21 firmly
fastened to the face plate 28 at the end of the

55

60

65

75

80

85

90

95

100



10

1

<

20

25

- 80

2

shaft 19 by screws 22.  The size of these parts,

and their relationship to one another is such
that the angular velocities of disc 2 and drum
21 shall bear a constant ratio to one another,
said ratio being preferably identical at the
transmitter and receiver, and designed to co-
operate with the slits hereinafter described
to secure the desired relationship of vertical
and horizontal scanning. Within the drum
may be placed the light-sensitive cell or the
light reproducing device or light reflecting
device, as hereinafter described.

The disc 2 is provided with radially dis-
posed slits 24, and the drum 21 with longi-
tudinally disposed slits 25. The size, num-
ber and relationship of these slits in these
two members, i. e. the drum and the disc, as
well as their relative motion when adjacent
to each other, may determine the size of the
elementary picture areas and the size of the
resultant picture as a whole. 26 is a mask
with aperture 27 which may be used to limit
the field of view of the desired image, either
in conjunction with the length of the slits,
or, as shown, independently thereof. ‘
In Fig. 3 is shown a device for controlling
the angular displacement of rotation between
the drum and the disc. If there are 7 slits
in the drum, it is evident that an angular dis-
placement of 360/n degrees would be the
maximum required to secure any angle of dis-
placemernit needed for the individual slit:

~ This comparatively small amount is readily
-secured and altered at will as follows: Gear

35

18 is carried by collar 80, which rotates read-
ily upon shaft 19. Thisshaft 19-has the drum
21 securely fastened thereto. Collar 32 is
recessed at 38 to allow lateral motion upon

. collar 30, and it slides upon shaft 19 to an

40

extent limited by the slot 85, through which

pin 34, forming part of the shaft, projects.

The lateral relationship of collar 82 and shaft
19 may be varied by a fork 31, lying in a

_groove 33 of the collar, and manually or auto-

' matically controlled by éxternal means.  This

lateral motion causes pin 36, fastened to col-
lar 80 to take up varying positions within
slot-87, which is cut approximately spirally

_in collar 32. These varying positions cause a
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change in the angular relationship of gear
18 with respect to shaft 19, and since gear 18
is-driven by gear 17 and the latter gear, as
shown in Fig. 2, through a train of gearing
from the shaft bearing the disc, accordingly
the angular relationship of disc and drum is
determined at will by the shifting of fork
31, thus framing the received image.

Fig. 4 illustrates the principle involved in
another. method of securing framing of the
image. The physical dimensions of the
scanner are chosen such that the drum is in-
creased in diameter relative to the form of
Figs. 1 and 2, and the slits 24 in the disc
elongated relative to the form of Figs. 1 and
2 so that they slightly exceed twice the ver-

1,804,044

tical dimensions of the image. In this man-
ner the image appears re-duplicated in the
vertical direction. Only by a coincidental
relationship between transmitter and receiver
will two complete images bounded vertically
by lines 40—41 and 41—42 appear. Usually
a complete image will occupy some  inter-
mediate position, with fractional images

above and below, e. g. bounded by 43—34.

The mask 26 of Fig. 1 may then be moved
vertically until its opening 27 embraces this
complete image, this simple vertical motion
thus serving to frame the received image.
Tig. 5 shows a method of transferring the

rays of light, from the light reproducing de-
vice 50 to the observer at 52 by means of a -
reflecting device 51 mounted within the drum

21. The path of a single beam is shown at
52, passiug through the slot in disc 2. - The

~total width of the path of light rays will be

determined by the width of the aperture 27
in'the mask 26, and the total vertical dimen-
sion of the path by the height of that aper-

‘ture. ,
The operation of scinning is well under--
stood and requires no explanation of its ele- .

mentary principles. The following dimen-
sions may be taken as illustrating a useful
combination of scanning elements and time
elements, but any other desired combination
may be used. :
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In this case there are four revolutions of a

disc with six slots'during the time one slot in
the drum passes across the ‘field of view.
For the minimum of 15 complete pictures per
second, which' is considered good practice,
equivalent to 900 pictures per minute, a disc

~speed of 3600 R. P. M. is required, giving 24

line scanning. The drum has eight slots and
therefore operates at 3600 divided by four
times eight or g the speed of the disc, which
is secured by a worm reduction of 1:920 and
an additional gear reduction of 10:16. The
width of the drum slot is made % of the pic-
ture height and the slot in the disc about 10
mils in width. The circumference of the
drum will be eight times the vertical dimen-
sion of the reproduced image, i. e. 12 inches.
This combination gives a ratio of vertical to
horizontal dimensions of 3: 4, corresponding
closely to the ratio usual in motion picture

film.  The received  image will be approxi--

mately 1.5” x 2.0, and cover about four
times the area of the standard motion pic-
ture film, although the overall dimensions of
the device are only about 8’/ in each direc-
tion, thus illustrating the compactness. of
this assembly. .

This device functions as a scanner of
images for purposes of transmission or re-
ception and can therefore be used in any
of the ways in which scanning discs or other
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devices have hitherto been: employed. The -

relative position of image and viewing light
cell can be reversed at the transmitter by the
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use of a system similar to the one shown in
Fig. 5, which system has as one of its objects
the removal of the necessity for the presence
of a physical device other than a reflector,
within the actual rotating drum.

A light sensitive cell can be placed exteri-
orly to the apparatus and operate by light
reflected from the image to be transmitted,
this scanning device then operating to pro-
duce a scanning beam of light, in the fashion
well understood in the art.

By the combination of suitable optical de-
vices the received image may be enlarged.
Tor example in Fig. 5, light reproducer 50
may have its luminous output concentrated
to entirely impinge upon 51, which may be
designed so as to give the path of light rays,
58 a divergent character, with the result that
the image may be enlarged after passing
through the aperture 27, to any desired ex-
tent, and may appear upon a viewlig screel
if desired. Instead of a diverging mirror an
appropriate projection lens system can be
used. :

Devices similar to either Fig. 3 or Fig. 4
may be used to frame the picture in a hori-
zontal sense. Under certain conditions of
proper phase relationship, such as the use
of identical transmitters and receivers, op-
erated by synchronous motors from the same
power lines, no special framing devices may
be required. It is also possible by rotation
of the motor field assembly relative to the
shaft, to secure horizontal framing.

Synchronization of transmitter and re-
ceiver motor may be secured by any method
desired, for example as shown in my co-pend-
ing application #322,360.

Any  convenient form of Light-sensitive
cell or light-reproducing device may be em-
ployed. TIn place of the neon tube with flat
electrodes illustrated at 50, a form having
two concentric cylinders may be employed,
thus facilitating the use of a lamp within the

5 drum and even allowing its rotation with the

drum, by the employment of sliding contacts.

1t is possible by rotation of the entire ap-
paratus at both receiver and transmitter
through an angle of 90 degrees, with such
mechanical changes as demanded by this new
position, to secure an image with its vertical
and horizontal dimensions reversed and to
likewise scan it rapidly in a vertical sense,
and slowly in a horizontal sense.

By arranging the motor to drive the drum
rapidly and the disc slowly, the scanning
speeds in the vertical and horizontal senses
may be reversed without reversal of picture
dimensions, but the arrangement shown 1s
preferred for mechanical reasons, and also
because it will scan the image received from
a transmitter employing the customary Nip-
kow type of disc, provided the elemental area-
time relationship of the twois made to agree.

Such a ratio of the two dimensions of the

3

image may be chosen, as will coincide with
the usual ratio of motion picture film di-
mensions, thus -allowing the convenient em-
ployment of such films at either transmitter
or receiver.

- Many other variations of this apparatus
can be employed without departing from the
spirit of the invention which consists broad-
ly in the employment of two sets of slits, the
one radially disposed upon a disc and the
other set longitudinally disposed upon a
dyum, so posit oned and moved that the light
aperture occurring at their intersection shall
scan an optical image.

I claim: :

1. In atelevision apparatus, a drum shaped
member having longitudinally disposed elon-
gated slits and a disc shaped member having
radially disposed elongated slits, the slits in
the respective members being so proportioned
and positioned relative to each other as to
allow by their relative motions the transmis-
sion of light in a manner adapted to scan an
optical image.

9. In a television apparatus, a rotatable
drum with a plurality of elongated slits, a
disc with a plurality of elongated radial slits
votating in a plane substantially tangential
to the surface of the drum, the two sets of slits

cooperating to allow the passage of light thru

the apparatus in such a fashion as to scan an
image optically and defining an elemental
area by sald cooperation.

3. In television apparatus, a rotating drum
shaped member provided with longitudinal
elongated slits, a rotating disc shaped mem-
ber with radial elongated slits, coupling de-
vices for maintaining a fixed relationship be-
tween their respective rotations, means for
causing their rotation, and a normally fixed
field limiting aperture member, said rotating
members defining and causing a constructive
aperture to scan an optical image, and said
fixed member causing the delimiting of the
optical scanning action to a desired field.

4. A television apparatus comprising a
drum for causing a plurality of elongated
glits circumferentially disposed to move sub-
stantially at right angles to their longitudi-
nal dimension, a disc for causing a plurality
of elongated slits radially disposed to move
substantially at right angles to their longitu-
dinal dimension, means for positioning and
coordinating the respective planes of move-

ment of these two sets of slits so that their :

intersection shall produce an elemental op-
tical aperture, means for coordinating the
phase relationship of movement of the said
sets of slits so that said optical aperture shall
scan an image to be electrically transmitted
or received.

5. A television transmitter having a light
source device and an optical electrical light
translating device and means for causing the
optical intevaction of said two devices includ-
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ing a drum member having a circumferential-
ly disposed set of elongated slits and a disc
member having a radially disposed set of
elongated slits, said elongated slits being so
positioned and moved as to allow the optical
alperture formed by their intersection to scan
elemental areas of an image to be transmitted..
6. Television scanning apparatus includ-
ing means for producing successive laminse
of light rays arranged substantially as radial
spokes, means for moving said lamine in a
substantially circular path, so that their
thickness determines one dimension of an
elementary scanning area, means including a
disc with elongated slits radially disposed
thereon, and means for moving said slits sub-
stantially at right angles to the thickness of
said lamine, so that the width of said slits
determines the other dimension of said ele-
mentary scanning area.

HAROLD P. DONLE.
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