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My invention pertains i in ge eneral to oscilla-
tion generation apparatus and specifically
relates to oscillation generamon appamtus 1n
which means are provided for interrupting a
light beam incident upon a phowelec’cmc cell.

Tt is well known in the arb to interrupt a
light beam incident upon a photoelectric cell
to produce oscillatory currents in the photo-
electric cell output. Such a system.is com-

10 monly employed in television transmitters

to produce carrier impulses to be modulated

in accordance with photo- -intensities of an

image. - Such an arrangement is known as a

light “chopper” which usually comprises a

15 disk having an annular series of apertures
and which is rotated at a constant speed to
interrupt a light beam mmdent upon a pho-
toelectric cell.

One of the objects of my invention consists
20 in providing oscillation generation apparatus
in which: the frequency of an oscillatory cur-
rent produced in a photoelectric cell by a ro-
tating aperture disk can be multiplied by
simple and effective mechanical means.

Another cbject consists in providing os-
cillation generation apparatus having two
rotatable aperture disks interposed in 3Lmta,~
position between a light source and a photo-
_electric cell whereby a selected one of a plu-
30 rality of predetermined frequencies can be
produced.

I accomplish the above desirable objects in
a novel oscillation generation apparatus in
which a disk hwmcr a plurality of different
groups ox apertnres can be positioned to ren-
der any one of the different aperture groups
effective to multiply the frequency. of a beam
of light intercepted at'a constant frequency
by a 1otat1nrr aperture disk.

In the drawi ing which accompanies ‘md
forms a part of “this specification and in
which like reference numerals designate cor-
responding parts throughout:

Fig. 1isasideelev ation of one embodiment
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- invention;
Fig. 2is a rear elevatlon of the embodiment
of FIO' 1;
FlO 3
50 ment of Fig.1;

- shape of the apertures

of the oscillation generatmn apparatus of my

is a front elevation of the embodl-'

Fig. 4is a naamentary view of an aper-
{1 re disk employed in my invention; and
Hig. 5 is a fragmentary view of ’another
apermrp disk employed in my invention.
-Referring to the drawing in detail, and
V)artlcnlarly to Fig. 1, a motor 1 is motnted
on a base member 3 by means of standards 2:
An aperture disk 4 is mounted upon the arma-
ture shaft 5 of the motor 1. Referring to Fig.
it will be seen that the disk 4 is prov1ded
w1th an annular series of evenly spaced ap-
ertures 6. The disk 4 is composed of an
epaque material, while the apertures 6 are
adapted to transmit a beam of light in-ac-
cordance with the shape of apertures.
Referring again to Fig: 1, another aper-
ture disk 7 is mounted upon a shaft 8 in
juxtaposition to the disk 4. The shaft 8 is
rotatably mounted in a bearing member 9
which forms an integral part of a supporting
member 10 which is secured to the base mem-
ber 8. An indicating dial 11 is rigidly
mounted on the shaft 8, as shown, and is
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adapted to rotate with reference to an index

12 mounted upon the supporting member 10.

" Referring to Fig. 8,1t will be seen that the
disk 7 is prov1ded with apertures 13. The
disk 7 is composed of an opaque material,
while the apertures 13 are adapted to trans-
mit a beam of light in accordance with the
The apertures 13
are arranged, as shown, in several different
groups,'each group of which has a different
number of evenly spaced apertures. In the
present embodiment of my invention I pro-
videsix groups of apertures in the disk 7,the
first group of which comprises two apertures,
the next group three apertures, and so on up
to the sixth group comprising seven aper-
tures. The apertures in each of the groups
in the disk 7 are spaced in a manner such as
to divide, into equal parts, an arcuate distance
substantially equal to the arcuate distance
between any two of the apertures 6 in the
disk 4. Figs. 4 and 5 illustrate this relation.
The five apertures 13 comprising the group
of apertures shown in Fig. 5 are spaced so.as
to divide the arcuate distance between the
apertures 6 of Fig. 4 into five equal parts.
To accomplish this, the distance “p™” be-

5

80

90

100



30

58

2

tween the extreme apertures 13 in Fig. 5 is
made equal to four-fifths of the distance be-
tween the apertures 6 in Fig. 4. It is to be
understood that the number of apertures
shown in the disk 4, as well as the number of
groups of apertures in Fig. -8, is purely
arbitrary and that various arrangements can
be employed without departing from the in-
tended scope of my invention.
- Referring to Fig. 1, an incandescent lamp
14 is positioned within a housing 15 mounted
‘upon a base meémber 3. The housing 15 is
provided with a pair of condensing, or short
focus, lenses in front of the lamp 14. The
condensing lenses 16-orient the light rays
from the lamp 14 to a direct beam of light
through a lens 17 in the extreme end of the
housing 15. The light beam oriented by the
condensing lenses 16 is projected by lens 17
along a path extending through the disk 4
- and 7 to a lens 18 mounted in anether hous-
ing 19." A photoelectric cell 20 is provided
within the housing 19 in a manner such that
‘the cathode of the photoelectric cell 20 is
positioned substantially at the focal point

of the lens 18. A battery 21 is provided as

a source of current for the lamp 14 under
control of a switch 22. The output from the
photoelectric cell 20 is directed to an .am-
plifier 23 ‘and thence through inductance 24
“to a work circuit 25. "The amplifier 23 may
be of any conventional type, adapted to am-
plify photoeelectric currents, such as-a resis-

tance-coupled muiti-stage thermionic ampl;_i:_-r

fier. Lo
When it is desired to produce an oseillatory
current i1 the work cireuit 25 the motor 1 is
rotated at a substantially constant fre-
quency so that the disk 4 rotates in the path of
the beam of light projected from the hous-

< ing 15 to the housing 19. Sinece the aper-
tures 6 in the disk 4 are evenly spaced, the
light beam falling upon the cathode of the
photeélectric cell 20 will be interrupted at
a substantially constant frequency. When
it is desired to obtain an escillatory current
twice that produced by the normal rotation
of the disk 4, the disk 7 is rotated by means
of the dial 11 into a position indicated by the

= letter “A” on the dial 11 where two apertures
<13 will be interposed between the housings

15 and 20. When it is desired to further
multiply the frequency of the interruption
produced by disk 4, the disk'7 is moved, by
means of the dial 11, into a position such that
one of the other multiple groups of apertures
13 is positioned between the housing 15 and
20, for example, when a group of three aper-
tures 13'is positioned between the housings
15 and 20 the frequency will be tripled. The
‘multiplication factor for the frequency-pro-
duced by the disk 4'is dependent upon the
number of apertures in the group of aper-
tures, in the disk 7, which is positioned be-

5 tween the housings 15 and 20.
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It will now be evident that the oscillating
generation apparatus of my invention pro-
vides a novel system for producing one of
a selective number of predetermined fre-
quencies by interrupting a light beam inci-
dent upon a photoelectric cell. Tt will be
obvious that, whereas in the usual® light
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“chopper™ the frequency can be varied only -

by adjustment of the speed of the driving
motor, which is.an unsatisfactory:procedure,

-in.my system the speed of the motor is main-

tained comstant and the frequency multi-
plied :by simple ‘and conveniently operated
mechanical means.  Although I have shown
a preferred embodiment of my oscillation
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generation apparatus, it is of course.to be -

understood that changes can-be made therein
without departing from the intended scope
of my invention. I donot, therefore, desire
to limit myself to the foregoing except ingo-

far as may be pointed out in the appended &

claims. o o
What I claim as new and original and de-

sire to secure by Letters Patent of the United

States is: ' '

1. Oscillation generation apparatus com- -

prising, a source of light rays, photosensi-
tive means under control of said light rays,
mechanical means for interriipting said light
rays at a definite predetermined frequency,
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other mechanical means for interrupting “-

said light rays at any one of several prede-

termined discrete frequencies, and manually

operated mechanical means for rendering
only a selected one of said ‘last mentioned
frequencies effective.

2. Oscillation generation apparatus com-
prising, a source of light rays, photosensitive

means under control of said ‘light rays, a
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screen interposed between said light source 95
and said photosensitive means and having “»

disposed therein in a single row a plurality of
evenly spaced apertures, means for moving
said screen to interrupt said light rays at a
substantially constant frequency, a second

ilv

screen ‘in juxtaposition to said first men- --

tioned screen and having disposed ‘therein
in a single row a plurality of groups of aper-
tures, each of said groups having a different
number of apertures, and manually operat-
ed mechanical means for moving said second
screen,

3. Oscillation generation apparatus com-
prising, a source of light rays, a photoelec-
tric cell under control of said light rays, a
disk. interposed between said source of light
rays and said photoelectric cell, said disk
having annularly disposed therein a.plural-
ity of evenly spaced apertures; means for

moving said disk to interrupt said'light rays &

at a substantially constant frequency, a sec-
ond disk in juxtaposition to said first men-
tioned disk and having a plurality of groups
of apertures, each of said groups having a
different number of apertures, and manually
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operated means for selectively rendering

any one of said groups of apertures effective

to further interrupt the light emerging from

said first mentioned disk and incident upon
g said photoelectric cell.

4. Oscillation generation apparatus com-
prising, a source of light rays, a photoelec-
tric cell under control of said light rays, a
disk interposed between said source of light

20 rays and said photoelectric cell and having
an annular series of evenly spaced aper-
tures, a second disk in juxtaposition to said
first mentioned disk and having an annular
series of groups of evenly spaced apertures,

5 each of said groups having a different num-
ber of apertures, means for rotating said
first mentioned disk at a substantially con-
stant speed, and means for rotating said sec-
ond disk to selectively expose any one of

20 said groups of apertures to said light rays.
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