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3 Claims.

- This mventlon relates to the reproductlon of
sounds, such as music or speech. 'The invention
is also capable of being employed as an adjunct
'in moving pictures for producing what ‘are pop-
& ularly cailed talking movies; that is to say, the
mventlon is capable of ‘being used in connection
with moving picture films in which-the speech of
" the actors is synchronized with the pictures. ' The
invention relates to that type of recording ap-
paratus and methods: which employ light’ as a
medium for producing a‘record on the recordmg
member or film, the said light record bemg em-
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ployed for controlling reproducing apparatus for.

translating the light record into sounds.”
16 The general object of the invention is to pro-
© vide simple and sensitive dpparatus for produc-
ing an accurate light record correspondmg to the
sounds produced; also to produce a srmple and
accurate method for producmg a hght record of
‘sounds:

A further object of the invention is to- pro=
duce a compact light record ‘capable of use to
effect reproduction of music or other sounds ‘

The invention consists in the novel parts and
combination of’ parts to be described’ heremafter,
" all of ‘which contribute ‘to" produce an eﬂicrent
sound recording apparatus.

A preferred embodiment of the mventlon ‘is
described in the following: specrﬂcatlon ‘while the
broad scope of the mventron is pomted out m the
appended claims. -

* In'the drawings: -

Figure'l.is'a’ dragrammatlc view with" certam
parts broken away mustratmg appara.tus embody-
5 ing my invention and’ wlnch may be employed m
" s practicing my method. -

- Figure 2 is a vertical sectlon showmg parts of
the’ apparatus ﬂlllstrated 1n Flgure 1 and 111us-
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wh1ch may be employed in practlcmg the mven-
tion. This view represenis apparatus which em-
ploys static electnmty for, controlhng the hght

Figure 3 is a view simiilar to Flgure 2 but show—
ing magnetxc means mstead of statlc means: for
controllmg ‘the hght e etn

Fxgure 4isa cross—sectlon taken about on the
line 4—& of I-‘xgure 2.and. partrcula.rly illustrating
a hght stop which I prefer to employ: in connec=
txon,thh the light beaxru; or:cathode beam:’

. Figures 5 :and 6 are two diagrammatical views
ﬂlustratmg the’ mannerin which'the: controlied
light- beam affects the: va.nation ‘in“light trans-
xmtted to'the hght—sensmve recordmg ‘m ber

F-.gurcs'l andSaredmgramssrmﬂar to;
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'formed along one- edge of the filth

on’a \tran_sverse‘ams
through ‘anelongate

'rays of the beam, il

6 but 1llustra.t1ng a diﬁe‘rent"'forﬁl of ‘slit:
hght stops.

Figure 9' is o view 111ustra.t1ng
of ‘moving- p1cture record’ havmg

made by a slit of the typ "bown m Flgure ‘
and 6. - PR A
Figure 10-is ' view' 51m11ar;
showitig a light record of the type t
produced by shts of the b
and 8

a recording member h
records formed thereon
The apparatus _p

posxtlons of ‘the’ cathode ra‘
the light passing onto the Tec
apparatus’ preferably “inclul
stop located adjacent to th
member and this Jight sto]
of the rays of the ‘catho e
~ In‘practice T prefer‘ '
such ‘that the beam'is el

clined edge, ‘which” i

35
a.rea ‘will vary greatly o
'I'he apparatus” DI

is also placed in the 1
mitter to recelve the s 0
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a light-sensitive recording member of any type
whatever.

For the purpose of illustration, however, this
recording member in the present specification is
in the form of a film and this may, of course, be
the same film which is used for taking moving
pictures. The apparatus includes a cathode tube
5 (see Fig. 2), which is placed with its longitudinal
axis in line with the edge of the recording film.
This tube includes the usual means for develop-
ing a luminous cathode ray, or beam, indicated
at 6, said beam being formed between two ter-
minals receiving current from an electric cir-
cuit 1, illustrated diagrammatically and including

a battery 8 in a local circuit 82 with an inter- -

- rupter 8® and connecting fo a transformer T.
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The luminescence of the cathode beam may be
attained by maintaining a proper gas and pres-
sure within the tube. The transformer is in a
branch of the circuit 1 wired in parallel with a
condenser C.

This cathode ray is developed between two ter-
minals, (0 and {1, so that the ray extends longi~
tudinally on the axis of the tube, and so as to
project the beam of the tube onto the light-sensi-
tive record, that is to say, a film 12. In accord-
ance with my invention, I provide, adjacent to
the film 12, a screen or light stop for intercept-
ing a portion of the rays to form a beam of defi-
nite cross section. If desired, this stop may be
distinct from the terminal (1, but I prefer to use

‘the terminal i for the stop by forming the ter-

minal of a dise of conducting material and pro-
viding it with an elongated slit I3 in line with the
cathode beam 6. In other words, this slit 13 is in
a position such that its edges intercept portions
of the rays composing the cathode beam.

The cathode beam 6 is preferably given a sub-
stantially rectangular form, that is to say, it is
elongated along a transverse axis. . In order to

.accomplish this I interpose; a screen or light

stop (4 having a slit 15 in it substantially paral-
lel with the longitudinal axis of the slit 13 and
in line with the same. With this arrangement
it will be evident that the screen or light stop 14
will intercept most of the rays of the cathode
beam but will permit a beam of rectangular
cross-section to pass to the cathode or terminal 11.
~_ Any suitable means may be employed for pro-
ducing a relative movement of the beam and the
slit 13 to effect variatioris in the light passing
onto the film 12. As illustrated in Figure 2, the
means for this purpose includes two condenser
plates 16 and 17 connected to terminals 18 con-
nected in a circuit 19, including a battery 20 and
this circuit passes through an amplifier 21, which
is also connected in a local sound circuit 22, in-
cluding a battery 22 and a transmitter 24. It is

to be understood that the circuit {9 corresponds

to the loud speaker circuit of radio receiving ap-
paratus. In other words, it is a circuit in which
the electric pulsations have been a.mpliﬂed from
a regular telephonic circuit.

Pigure 3 illustrates apparatus similar to that
shown in Figure 2 except that instead of em-
ploying condensers {6 and 11, I employ electro-
magnets 25 disposed opposite to each other and
on opposite sides of the cathode beam 26 formed
between terminals 27 and 28.- If desired, the wall
of the cathode tube 29 can be off-set inwardly to
form pockets to receive the electro-magnets,

thereby enabling the armatures of the magnets -

to be brought quite close to the cathode ray.

The coils of the electro-magnets 25 are con- .

nected into an electric circuit 38 corresponding
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to the circuit {9 already described. The appa-
ratus shown in Figure 3 also includes a circuit 31
corresponding to the cathode circuit 1. The cir-
cuit 30 is connected up to form an amplifying
talking circuit, including amplifier A correspond-
ing to the amplifier 21, and this amplifier-is con-
nected in a local sound circuit 33, including a bat-
tery and a transmitter 34, the sound circuit being
connected up to a transformer 32.

Figure 4 shows the screen or light stop 14 and
indicates the position of the slit. Assuming that
the film {2 is advanced in a vertical direction the
slit 15 would be elongated in a horizontal direc-
tion; likewise, as to the slit 13.

In accordance with my invention, one of the
slits 13 or 15 has an inclined edge.,

Referring to Figures 5 and 6, 35 indicates the
rectangular outline of the cathode beam pro-
duced by a rectangular slit {§. These figures indi-
cate a slit 13 having two inclined edges (32 and 13
to cooperate with the beam to intercept more or
less of its rays as the relative position of the
beam changes with respect to the slit 13.

For example, Figure 6 shows the rectangle 35
of the beam considerably depressed so that nearly
all of the beam is intercepted by the light stop i1.

Figure 5 shows the beam more elevated with
a much smaller area of its cross-section inter-
cepted by the light stop. The slit 13, in this case
has the form of an isosceles triangle.
of such a slit would result in producing a record
of the form indicated by the shaded area 36 in
Figure 9. In other words, the light-record 37 of
the film would have a recording area of sym-

metrical form with respect.to a-longitudinal axis 9

The use -
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and varying in width to correspond with the

variations in position of the cathode beam caused
by the pulsations of current in the circuit. This
view, Figure 9, indicates the pictures, or frames,
38 which produce the moving pictures when the
film is run through a projecting machine. For
this purpose the edge of the film opposite the light
record 36 may be provided with the usual perfora-
tions 38 to cooperate with the feeding mechanism
of the camera. This film 40 illustrated in Figure 9
illustrates the character of a record produced by
an actor in which the recorded speech on the
light record 36 would synchronize with the pic-
tures or “frames” 38.

If desired, the slit 13 may have the triangular 5

form of the slit 41 (see Figs 7 and 8). This slit
presents a long inclined intercepting edge 42 for
the light beam, indicated by the rectangle 43. As
the beam rises or falls it will be evident that the
edge 42 will intercept more or less of the rays of
the beam.

For example, Figure 8 shows the rectangle of -

the beam dropped down to such an extent that
only a verysmallareaofthe beampasses through

" the slit.
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Aslitofthecharacfermdicatedinmmzres'ﬁ

and 8 would produce a light record 44 such as that

illustrated in Figure 10, characterized by the.

fact that the inside edge 4% of the light record

would be a straight line and the outer edge a suc- .

cession of peaks #6. Of course it is immaterial

whether the left-hand or right-hand edge is the :

straight edge.

If desired my invention may be practiced to .

produce a plurality of light records on a recording
member, for example, a film (see Fig. 11) consist-
ing of a plurality of zones 47, each zone having
a light record 48 upon it. Such a record can be
produced by exposing one of the strips 47 at a
timetoacathodemcon&olledwlthmyap—
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paratus so as to produce & record for example, &
musical record. After forming one of these record
strips 41, the ilm should be adjusted over so as
to bring the next strip or zone in line with the
axis of the recording tube. In using the apparatus
in this way of course the portions of the film not
in line with the cathode ray should be kept dark
by suitable means to prevent any access of light
to them.

In this way a plurality of light records, for
example, 6, as illustrated in Figure 11, can be
formed on a single film. This film can be car-

- ried on a roll and then run through a translat-
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* many embodiments this in

ing apparatus such as used in moving picture
houses so as to effect sound producing apparatus
through the medium of selenium cells or any

other light-sensitive apparatus controiling a cur-.

rent through the medium of a light record such
as the light records 36 and 44. A record, such

. as the record 417, could be employed in dwellings

to reproduce the music of operas and the film
enables the records to be of considerable length
though occupying very little space.

In the operation of the apparatus it w111 be.
evident as the sounds are received in the trans-
mitters 24 or 34 they will produce corresponding

“variations in the impulses in the circuits 19 and -

30, thereby producing variations in the magnetic
field developed between the condenser plates or

between the electro-magnets 25. In this connec--

tion it should bé understood that the flat side of

the beam 6 or 26 is located toward the terminals.’

The variations in the magnetrc field will oscillate
the beam up or down and thereby affect the area
of beam intercepted at the slit in the stop 11 or
28. The cathode ray would normally pass to the
center of the terminal (1 or 28 because that is the
shortest distance from the terminal 0.

It is understood that the embodiment of the
invention described here
ntion may take, and
I do.not wish to be limited in the practice of the

invention, nor in the claims, {o the pa.rticular-
- trolled means adjacent the cathode beam for.

embodiment set forth.
What I claim is:
1. In apparatus for recording sound, the com-

‘bination of a pair of terminals for an electric cir-

cuit, means for developing and projecting a lumi-

" nous cathode beam between the terminals, means

for guiding a light-sensitive film .along a path
transverse to the direction of the said beam, and
adjacent one of said terminals, the latter termi-
nal constituting g light-stop adjacent the path of

is only one of the.
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the film for mtercepting portions of the beam .

and having a slit for passing a portion of the
beam, a second light-stop adjacent the other ter-
minal and having a slit to cooperate with the
first-named slit to pass portions of the luminous
‘beam, and sound-controlled means for deflecting
the beam between the said terminals and cooper-
ating with the light-stops to project the beam
" more or-less across the edge of the slit of the ter-
minal to vary the light passing to the film.

2. In apparatus for recording sounds, the com-
bination of means for guiding a light sensitive
recording member along a path, means for pro-
jecting a beam of cathode rays toward the re-

cording member, a light stop in the path of the )

beam intercepting a portion of the rays compos-
ing the beam, a second light stop in & direct line
with the first named stop and in a direct line with
the beam passing from the first named stop and
lying adjacent the path of the recording mem-
ber, said second light stop having an opening
therethrough with an inclined edge, an electric
circuit including electrically controlled means
adjacent the cathode beam for varying the posi-
tion of the beam operating to displace the beam
more or less across the said inclined edge to vary
-the area of light passing to the recording mem-~
ber, and sound controlled means for controlling
the current in said-circuit.

3. In apparatus for recording sounds, the com-
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bination of means for guiding a light sensitive

recording member along a path, means for pro-
jecting a beam of cathode rays toward the record-
ing member, a light stop in the path of the beam
intercepting a portion of the rays composing the

beam and having an épening therein determin- -

ing the cross-section of the beam, a second light
stop having an opening located in a direct line
wrth the first-named opening and in a direct line
with the beam passing from the first-named stop,

and lying adjacent the path of the recording

member, one of said openings having an inclined
edge, an electric circuit including electrically con-

varying the position of the beam and operating
to displace the beam more or less as it passes

through the second-named light, said inclined-
.edge of one opening cooperating with the edge

of the opening in the other stop to vary the area

of light passing to the recording member, and

sound controlled means for controlling the cur-

rent in sa.ld circuit.
: VICTOR H. SEVER'_Z.
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