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40 sits correspoiting to the sit 3. 

Seyff 

My invention relates to television scanning ap 
paratus of the type in which the scanning is done 
in lines extending across the view or screen to 
be scanned. Orie object of my invention is to 

5 provide an improved scanning apparatus of this 
type wherein the appearance of streaks in the 

. . . . reproduced picture due to improger spacing of 
... - the scanning lines is partially if not entirely 

eliminated. Another object is to provide an im 
to proved scanning apparatus of this type wherein 

substantially uniform spacing of the scanning 
lines is obtained throughout the picture. 
My invention wit be better understood from 

the following description taken in connection 
5 with the accompanying drawings, and its scope 

will be pointed out in the appended claims. 
Referring to the drawings, Fig. is a combined 

die graininatic and perspective view of one form. 
ng isny invention; Fig. 2. 

20 shows a limited portion only of the apparatus 
Figi, drawn is a larger scale and 

with the parts in a different position; Figs. 3. 
and 4 illustrate portions of the picture receiving 
screen showing the two sets of scanning lities; in 

25 Fig. 5 are shown curves illustrating the effect 

of agparatus emba 

illustrated isy Fig. 

of the apparatus embodied in my inventieri; and 
Fig. 6 is a pian in cross section of the prisin 
mounting and rotating trieans fortning a part of 
my invention. . . . . . . . . . . . . 

30. Although my invertion is applicable both to 
the television trainstittar anate the s 

of a television receiver. Yn this receiver iight 
from a suitabie source is cofidensed by the con 35 densing lenses 2 upon tie diagiiragm 3 having 
therein the vertice slit. g. The illuminated sit 
is becomes a secondary iight source and is imaged 
by means of the coilinating enses 5 arii. 6 upon 
a second diagiiragm f :2ying therein a vertical 

Between the 
lenses 5 and G the light exteiids substantially in 
parallel rays where it is certrol:ed by the re 
ceived television sigzai. Fairiotis well known 
means may be exployed 

I have illustrated a 3 err ceig as the confirciling 
element which is shows connected through a 
suitable amplifier ft with a radio antenna. and 
at opposite sides of the Eerr cell and in the 

50 optical axis of the apparatus are the goiarizing 
prisms 2 and É3. While the diaphragm if hay 
ing the slit 8 is not absoiately essential it is 
useful in sharpening the irriage by cutting off 
the stray light due to imperfections in the lenses 

55 and particiary die to the Kerr cell. A second 
- 
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ning disk f. Such an image is shown at 8 where 
in Fig. 1 it is shown deflected to one extreme 

laterally across the entire screen. Eisk 7 is pro- 15 
spaced apart a disiarice approximately equal to: 

each slot through the length of the image 1820 
its own width. The width of thesiots 22 is ap 

to ling a lateral movement of the inage 8 com- 80 
lie receiyet. ass 

have chosen to illustrafe it as forming a part prisins 25 and 26. These two prisins are mount 
the systern engi are rotated in oppósite directions: 

a giaximurn in tie corresponding position. When 

- - w is control the light in 
45 accordance with the sigrais. En the present case 

a series of narrow zones. 25, termed "lines' in 

pair of collimating lenses 5 and is between which 
the rays extend substantially parallel serve to . 
image the light slit 8 upon the rotatable scan 

position by means of the prisms to be described 
later. By means of those prisms the image 8 is 
caused to vibrate.iateraily and beyond the disk 
in the optical axis of the apparatus is the pro 
jecting lens (9 by which an enlargement of image 10 : 
f8 is projected on the picture receiving screen 
23. Were it not for the disk the image pro 
jected on the screen 2G would have substantially. 
the same length, as the screen and would sweep 

vided with a number of radial slots 22 which are 
the length of the image i3 and the disk rotates 
at a speed such that during the movement of 
the image moves lateratiya distance equal to 

proximately the same as the width of the image 
E3, hence at the point of intersection of a siot. 
and the image a iight bear of agproximately. 25. 
square cross section passes through the disk and 
is projected as a light spot on the screen 20. 
Such a spot is shown at 23 in Figs. 2, 3, and 4. 
- The means which have provided for produc 
prises in part the two similar oppositely rotating 
led on the sarine axis, largely, tie optical axis of 
at the same speed. As shown in Fig.2 when the 35. 
two main prisins 25 arti 36 have their bases in . . . . 
corresponding positions tie image 3 is defected . . . . . . 
the bases of these prisis are in opposite positions, 
as shown for exampie in rig. 2, the image 8 is 40 
in its mid-position. Eezee each complete rota- . 
tion of these prisis caises the image to make : 
one complete traversai and return to its original. 
position. The corribined effect of the movement 
of the slots 22 of disis fi and the ovement of 4. 
image 28 toward the right as seen in Fig. 1 . 
causes the light spot 23 to scan the screen 20 in 
the art, which are sightly inclined to the ver- . . . 
tical, as shown in Fig. 3. Likewise on the return 50 
movement of the image is the light spot 23 will 
scan the screen in a series of zones or lines. 28, ... 
which are inclined to the vertical in the opposite 
direction. The incination of the scanning lines 
of each set is slight so that the lines of the two 55 ... ii. 

  

    

    

    

  

  

    

    

    

    

    

  

  

  

  

  

  



sets make a relatively small angle with each other. 
By thus scanning the screen alternately by means 
of two sets of relatively incined, lines I obtain a 
distinct advantage. It is well known that with 
television apparatus heretofore constructed the 
pictures often show light or dark streaks or both 

... extending in the direction of the scanning lines. 
. . The light streaks may be due to an overlapping 

of the lines and the dark streaks may be due 
0. to too great a spacing between lines. By scan 

ning the screen successively with two sets of 
scanning lines, the lines of one set being inclined 

15 

slightly to those of the other as with the above 

. . . . wash out the streaks 
20 pear. . . . . . . . . . . . . . . . . . . . . . 

. . . Inasmuch as the main prisms.25 and 26 rotate : 
... erally with harmonic motion; inence the image 

at the middle of its path of travel moves at a mas 
terially higher rate of speed than it does adja 
cent either end thereof. If the successive scan 

cause a decrease in the latersi raovernent of the 

described apparatus, I am able to avoid largely 
if not entirely light and dark streaks due to in 
proper spacing of the successive lines since the 
crossing of the lines of one set over those of the 
other set at a small angle tends to conceal or 

with a uniform motion the image f8 nacves lat 

ning lines in the central portion of the picture are 
so spaced that dark streaks are avoided the pic 
ture at either side where the lines overlap due 
to the slower transverse speed of the image will 
be materially brighter than at the central por 
tion. In order to avoid this inequality in the ..., 
brightness of the picture between the central 
and the two side portions I have provided the 
two auxiliary prisms 38 and 3 f which are ro 
tated in opposite directions as indicated by the 
arrows and at a speed wich is three times that 
of the speed of rotation of the main prisis. The 
effect of the auxiliary prisms. 39 and S is to 
image 8 while the image is in its central posi 
tion and to cause an increase in the noveinent of . 

45 
the image when the same is adjacent eitier end 
of its path. The combined effect of the main and 
auxiliary prisms is to case the image to move 
laterally with a substaitially uniform movement 
throughout its travel except at the extreme ends. 

... To illustrate the effect of the two sets of prisms 

5 5 

60 

65 

position and the angle of rotation of the prisins 

this line I have shown by the curve B the move 
ment of the image which would result iroia the 

... I have silovin in Fig. 5 etive A pietied between 
50 displacement of the image. E8 from its center. 

which Fine it will be nosegis substantialiy straight 
up to approximately 28. In comparison with 

use merely of the main prisias 25 and 26. As 
illustrated in tie dissings tie auxiliary prisins 
30 and 3 are relatively weak, the amplitude of 
the third harmonic vinich they produce being 
only 7%% of the amplitude of the first harmonic 
produced by the gain prisins. Since as pointed 
out above the image. E8 has a substantially uni- . 
form speed throughout approximately 70° of the 
movement of the prisis ery civiccionshie ap 
pearance in the picture at the extreme side por 
tions may be eliminated by screening of those 
portions of the picture. This is atternatically 

... dolae with the apparatus shown in Fig. since 
... the length of the slots 22 is somewhat less than 
70 ... -- the full swing of image 8. 

In Fig. 6 have shown by way of illustration 
one form of mounting and driving apparatus for 
the various prisms. The two main prisms are 
shown each mounted in a separate ring 32 which 
is supported by means of ball bearings in a frame 

33 and by means of suitable spur and bevel 
speed from the maia shaft 34. Likewise the aux 

speed of the latter is fixed relatively to the speed 

hich otherwise might ap-shifting of - L L . . . . . . . . . . . . . . . . m - L' 

. . . . . . . . . . . .those prisms. While such longitudinal movement 20 

it will be apparent that various other modifica 

uniformly across said member in One direction, a 35 

modifying the speed of the spot in said different 

ineans for producing an image of said slit, means 45 

prisms in the path of light passing said slit, means. 
a disk having a series of slots therein arranged 

tions on a common axis whereby the spot is 

ing are rotated in opposite directions at the saia 
iliary prisms. 30 and 3 are mounted it 
which are supported also by ballbeari , 
which are rotated in opposite directions through 
spur gearing driven from the aforementioned 
gearing. The gearing for driving auxilia 
prisms is so constricted that those prismsar 
driven at exactly three times the speed at which it 
the main prisms are driven. Secured to the main . 
shaft 3 is the seanning-disk. whereby the 

of the prisms. It will be noted (see n particular 
Fig. 6) that main prisms 25 and 26 are inclined 
to the optical axis of the apparatus. I have 
found it necessary to providestich inclination of 
the main prisms in order to avoid longitudinal 
shifting of the image 8 due to the rotation of 
of the image is may be tolerated it can easily be 
avoided by a suitable incination of them 
prisms in their supporting rings as shown. . . . . 
... I have chosen the particular embodiment d 
scribed above as illustrative of my invention and 25. 
tions may be made without departing from t 
spirit. and scope of my invention which modifi 
cations I aim to coverity the appended claims: 
What E claim as new and desire to secure by 3 

Letters Patent of the United States, is: i , 1. Television scanning apparatus compris 
means for projecting a spot of tight on a mem. 
ber to be searned, means for moving said spot. 
plurality of prisms in the path of said light 
mounted for rotation on a common axis for movs 
ing said spot across the Yember in a differelat 
direction and eneans in the path of said light for 

direction whereby its resulting movement in the 
different direction is substantially uniform. . 

2. Television scanning apparatus comprising a 
fixed light sit, means for illugiinating said slit, 

for moving said image wit: substantially uniform 
speed alternately in opposite transverse direc 
tions and a rotatable disk having a series of slots 
arranged successively to intersect said image. . . . . 

3. Television scanning apparatus conprising a 50 
rember having a tight sit therein, a plurality of 
for rotating said prisins in opposite directions and . . 
successively to intersect said path and extending 55 
substantially at right angles to said slit at the 
point of intersection. - . . . 4. 'E'elevision scanning apparatus comprising 
means for projecting a spot of light on a nem 
berto be scained, means for noving said spot uni- 80 
formly across said member in one direction, a 
plurality of prisms in the path of said light, 
means for rotating said prisis in opposite direc 
moved across the trember in a different direction c5, 
and rheans for increasing the speed of the spot in 
said different direction at opposite sides of the 
inember relative to its speed at intermediate por 
tions thereof. . . . . . - - - 5. Television scanning apparatus comprising to 
means for projecting a spot of light on a mern 
ber to be scained, neans for moving said spot. 
uniforniy across said member in one direction, a 
plurality of prisms in the path of said light, . 
means for rotating said prisms in opposite direc-75 
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portions. 

5. 

6. Television 
ber to be scanned, means for moving said spot unit. 
formlyacross saidinember in one direction, a pair 
of similar prisms arranged in the path of said 

... light, means for rotating said prisms in opposite 
directions or the same axis whereby the spot 
is moved at right angles to said direction and 
other rotatable prisms arranged in the path of: 
said light for calising the spot to prove at a more 

- 20 
uniform speed in said right angle direction, i. 

7. Television scanning apparatus comprising 
teans for projecting a spot of light on a member. 

to be scanned, means for moving said spot.uni 
formly across said memberirione direction, means 

means for projectin 

for moving said spot across said member with 
harmonic motion at right angles to said direction 
and means for modifying said harmonic motion 
to produce a substantially uniform motion of the 
;Spot. - ... . ". . . ... : ... . . . . . . ... . . . . . 

8. Television scanning apparatus comprising 
means for projecting a spot of light on a mena 

2,02s217. 
tions on a common axis whereby the spot is moved ber to be scanned, 
across the member in a different direction and means including other prisms for decreasing the 
speed of the spot in said different directions at a 
part of the member intermediate the opposite side : 
portions thereof relative to its speed at said side. 

: for rotating said prisms in opposite direct 
across the memberin a direction at right angles 
said direction with harmonic motion, and a pi rality of prisms cooperating with said first prisms 
for changing the harmonic motion of said spot to 

... wo. ion scanning apparatus comprising 
means for projecting a spot of light on a men- . . . . . . . - - - 

10. a substantially uniform motion. . . . . . . 
t 9. Television scanning apparatus comprising 

means for projecting a line of light on a member 
to be seanned, a plurality of rotatable prisms 
mounted on a common axis for moving said light 
line transversely across said member and a rotat 
able disk having a series of slots therein ar 
ranged to intersect said line at right angles. . 

- 10. Television scanning apparatus comprising 

able prisms in the path of said light, means for 
plurality of other prisms in the path of said 
light, means for rotating said other prisms 

is motion 
arranged successively 

- - - - - - ins for moving said spot 
uniformly across said member in one direction, plurality of prisms in the path of said light, me 
on a common axis whereby the spot is no 

means for projecting a line of light on a mem 
ber to be scanned, a plurality of oppositely rotat- see 
rotating said prisms in opposite directions, a 

three times the speed of the first mentioned prisms and a scanning disk having radial slots ther 
to intersect said line at right angles. 

  

    

  

  

  


