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My invention relates to an apparatus for 
use in connection with the making of sound 
records, more specifically with the making 
of Sound records wherein sound is recorded 

5 on the light-sensitive surface of a flexible 
Support such as a film. 
One of the objects of my invention is the 

provision of a method and apparatus for the 
making of sound records whereby a sound 

10 record or sound track is produced which 
gradually and uniformly varies in width in 
the direction of its length and likewise in the 
direction of the length of the film or other 
flexible supporting surface for the track. 

15 A still further object of my invention is 
the provision of a method and apparatus for 
use in connection with the making of sound 
records in which two sound tracks are pro 
duced on the light-sensitive surface of a flexi 
ble support, the tracks uniformly varying in 
width in the direction of their length and 
lengthwise of the film, the variation in width 
being in opposed directions. In other words 
One sound track is wedge shaped, being of 
normal width at one end and gradually and 
uniformly tapering to zero at its other end, 
the other sound track tapering in the oppo 
site direction. More specifically my invention provides a 
method of and apparatus for the making of 
Sound records wherein two sound tracks ly 
ing side by side are produced upon the light 
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sensitive surface of a flexible support such as 
a film, each sound track or record uniformly 
varying in width in the direction of its length, 
the composite track presenting a sound rec 
ord extending lengthwise of the film and 
having parallel sides: 
A still further object of my invention is 

the production of a sound record or sound 
track in which on reproduction the sounds 
recorded will gradually increase or decrease 
in volume depending upon the direction in 
which the track is moving. 

Furthermore, I provide a composite track 
in which as the volume of sound decreases at 
one portion of the track the volume at the 
same time is increased at another portion 
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of the track. It will be seen, therefore, that/ 
50 by the use of my record effects can be repró 

duced comparable to the effects produced by 
dissolves in moving picture projection. 

Various types of apparatus may be em 
ployed in the practice of my improved meth 
od, one form of apparatus which I have found 56 
practicable being illustrated in the accom 
panying drawings. 
In the drawings, Fig. 1 is a diagram sche 

matically illustrating my improved method; 
Fig. 2 is a more detailed view taken sub- 60 stantially on the line 2-2 of the diagram; 

and . . 
Fig. 3 is a plan view representing a flexi 

ble support such as a motion picture film 
with my improved sound record or track 65 
thereon. - Referring more specifically to the draw 
ings in detail, 1 designates a plate provided 
with aperture 2, this construction providing 
the well known mechanical slit employed in 70 
the sound recording art. o 
3 is a light source which, as is usual in the making of sound records photographically, 

is controlled by the sound to be recorded. Such a light source is shown for example in 
Patent No. 1446,246 of February 20, 1923. 
4 designates a film or flexible Support for a 

light-sensitive surface. In practice the Sup 
porting member 4 may be the usual film en 
ployed in the making of sound records for 80 
use in connection with motion pictures, and 
supporting the sound track alone or the track and motion picture images. Ordinarily this 
support 4, which of course is behind the plate 
1, is advanced across the opening 2 in the 
plate so as to be exposed by the action of the 
light rays emanating from the sound con 
trolled light source 3 and passing through the 
aperture 2. In such apparatus the sound 
record or sound track takes the form of a rectangular shaped exposed area at the side 
of the film and extending lengthwise of the 
film. In reproduction with such a sound 
track there is no variation of course in the 
volume of the sound reproduced except in SO 
far as the volume may have been varied dur 

3. 

ing recording. 
In addition to the plate 1 with its aperture 

2 and the sound-controlled light source 3 above referred to, I provide means for uni 
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formly varying the effective area of the aper 
ture 2 during recording, i. e., while making 
the exposure. This area varying means as 
illustrated takes the form of a triangular 
shaped plate or valve 5, interposed between 
the light-sensitive surface of the support 4 
and the light rays emanating from the sound 
controlled light source 3. In practice this 
plate is interposed between the light source 
and the plate 1, or between the plate and film. 
The control plate or valve is adapted to be 

reciprocated or moved longitudinally in op 
posed directions at a uniform speed through 
the medium of dash pot controlled electro 
magnets 6 and 7. As will be seen from Fig. 
2 the control plate or valve is secured to the 
armature 8 of each magnet and when current 
from a suitable source such as battery 9 is 
Supplied to one magnet movement of the plate 
5 in one direction will be effected, while de energizing this magnet and energizing the 
other will move the plate in the opposite di 
rection. The movement of the plate under 
the action of the magnet 7 is uniform, as 
above mentioned, being controlled by dash 
pot mechanism 10, and uniform movement of 
this plate under the action of the magnet 6 is 
assured by similar dash pot mechanism 11. 
The circuits to the magnets are controlled 
conveniently by a switch 12. 
The valve 5 as it is moved under the action 

of the magnet 6 or 7, as the case may be, trans 
versely of the light rays emanating from the 
scind-controlled light source 3 will gradu 
ally and uniformly vary the effective area of 
the aperture 2. This uniform variation in ef 
fective area of this aperture is not only uni 
form but as will appear hereinafter the area 
is increased uniformly by movement of the 
valve 5 in one direction and decreased uni 
formly upon movement of the valve in the 
opposite direction. For example movement 
of valve 5 to the left as viewed in Fig. 2 will 
uniformly decrease the effective area of the 
aperture 2, while movement of the plate or 
valve 5 in the opposite direction uniformly 
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increases this effective area. 
ln operation the film or support 4 is moved 

upwardly let us assume as viewed in Fig. 3, 
With the support moving upwardly behind 
the aperture 2 and with the plate or valve 5 in 
the position of Fig. 2 it will be apparent that 
an exposure will be made on the face of the 
film support for the full width of the aper 
ture. Let us assume that the film at this in 
stant is in a position to be exposed at 13 in 
Fig. 3. As the film continues its forward 
movement let us assume that the magnet 6 is 
excited so that the plate or valve 5 will grad 
ually and uniformly move to the left as 
viewed in Fig. 2. This will gradually cut off 
the aperture 2, in other words decrease its ef 
fective area, with the result that the width of 
the exposure made on the surface of the Sup 
port 4 will correspondingly gradually uni 
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formly decrease, in the direction of its length. 
This movement of the plate or valve 5 may 
continue until the aperture 2 is entirely 
closed. At this time the film will have ad 
vanced to a point where that portion thereof 
designated 14 is immediately behind the 
aperture 2. 
The foregoing procedure obviously will 

produce a sound track designated 15 extend 
ing longitudinally of the support 4 and uni 
formly varying in width in the direction of 
its length. In the operation assumed the 
track 15 will uniformly decrease in width 
from the point 13 to the point 14. 
With aperture 2 completely closed off the 

support 4 is reversed in direction until that 
portion of the film at 13 is behind the aper 
ture 2. The film is then again moved for 
ward as before and at the same time the mag 
net 7 energized to move the plate or valve 
5 to the right as viewed in Fig. 2 gradually 
to uncover the aperture 2, i.e., uniformly in 
crease its effective area, it being understood 
of course that at this time the light source 3 
is again sound controlled by the sound being 
recorded. The uniform movement of plate 
or valve 5 to the right gradually increases 
the width of the exposed portion of the sup 
port 4 until the point 15 is again reached at 
which time the aperture 2 is full open. This 
second step of my method, therefore, pro 
duces a track 16 adjacent the track 15 both 
tracks or records varying uniformly in 
width in the direction of their length, but 
in opposed directions. If the one reproduc 
ing apparatus is to be used with both tracks 
15 and 16, the tracks are. recorded side by 
side as illustrated in Fig. 3, from which 
figure it will be seen that while the two 
tracks gradually and uniformly vary in 
width from one end to the other they are so 
disposed relatively as to produce a rectangu 
lar composite track having parallel sides 
designated 17 and 18. 
On reproduction, and assuming for the 

moment that only one track 15 is recorded 
on the support 4 which is moving in the 
same direction as in the recording opera 
tion, it will be apparent that the volume of 
sound on reproduction will gradually de 
crease. On the other hand with two tracks 
arranged so far as their direction of varia 
tion in width is concerned as shown on Fig. 
3 it will be apparent that on reproduction 
as the volume of sound from track 15 de 
creases the volume of sound from track 16 
will increase. This enables effects in sound 
to be produced on reproduction comparable 
to effects produced in the projection of mo 
tion pictures, wherein the intensity of one 
scene may diminish simultaneously with an 
increase in intensity of another scene being 
projected on the same screen at the same 
time. . . . 

Obviously this invention provides great 
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possibilities so far as the use thereof in 
connection with the projection of motion 
pictures is concerned where so-called dis 
solves are employed, enabling music or oth 
er recorded sounds to be reproduced, so far 
as volume is concerned, in conformity with 
the pictures being projected. 

It is to be clearly understood that the pres 
ent invention is for use not only in the re 
cording of the sound, but also in printing 
from the usual sound track record. The 
same apparatus and procedure are employed 
as above described, except in such a case the 
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film, and thereafter making a similar ex 

light source 3 obviously would not be sound 
controlled. The appended claims therefore 
are to be interpreted with this understand 
ling. 

It is evident that various modifications 
may be made in the construction above de 
scribed within the purview of this inven 
tion. 
What I claim is:- 
1. In the making of sound records the 

method which comprises the step of grad 
ually varying the area of an aperture 
through which light rays from a light source 
under the influence of the sound to be re 
corded pass to a moving film to expose a 
gradually varying area of the film. - 

2. In the making of sound records the 
method which comprises uniformly varying 
the area of an aperture and simultaneously 
moving. a light sensitive film through light 
rays passing through said aperture from a 
light source controlled by the sound to be 
recorded. 

3. In the making of sound records the 
method which comprises moving a light sen 
sitive film past an aperture, simultaneously 
gradually varying the area of said aperture, 
and projecting sound controlled light rays 
therethrough during the varying of said 
aperture area, to make an exposure on said 
surface of uniformly varying width, return 
ing the film to its original position and then 
moving the same forward again and simul 
taneously varying the area of the said aper 
ture reversely to the first-mentioned varia 
tion. 

4. In the making of sound records the 
method which comprises varying the area 
of an aperture simultaneously moving a 
light sensitive film through light rays pass 
ing through said aperture from a light source 
controlled by the sound to be recorded, and 
thereafter passing the same length of film 
past said aperture and simultaneously vary 
ing the area of said aperture in a direction 
opposite to its first variation in area. 

5. In the making of sound records the 
method which comprises exposing a light 
sensitive film to the action of Sound con 
trolled light rays simultaneously uniformly 

ing the width of the exposure on the 
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posure of an adjacent section of the film and 
simultaneously varying the width of the ex 
posure in the reverse direction. 

6. Apparatus for making sound records 
comprising in combination, a plate having 
an aperture, a sound controlled light source 
for supplying light to said aperture, and 
means for effecting a gradual variation in 
the area of said aperture. 

7. Apparatus for making sound records 
comprising in combination, a plate having 
an aperture, a sound controlled light source 
for supplying light to said aperture, and 
means for effecting a uniform variation in 
the area of said aperture. 

8. Apparatus for making sound records 
comprising in combination, a plate having 
an aperture, a sound controlled light source, 
and means intermediate the light source and 
plate for effecting a uniform variation in 
the area of said aperture. 

9. Apparatus for making sound records 
comprising in combination, a plate having 
an aperture, a sound controlled light source 
for supplying light to said aperture, and 
means controlled automatically for effecting 
a uniform variation in the area of said aper 
ture. 

10. Apparatus for making sound records 
comprising in combination, a plate, a sound 
controlled light source, and a valve interme 
diate the light source and plate and movable 
automatically to vary uniformly the area of 
the valve opening. 

11. Apparatus for making sound records 
comprising in combination, a plate, having 
an elongated slot or aperture, a light source 
for supplying light to said aperture, and a 
triangular plate movable lengthwise of said 
aperture transversely of the light rays from 
said light source for effecting a uniform va 
riation in the area of said aperture. 

12. Apparatus for making sound records 
comprising in combination, a plate provided 
with an aperture, a sound controlled light 
Source for projecting light rays through said 
aperture, a light valve, and means for moving 
said valve in opposed directions transversely 
of the light rays from said light source to vary 
uniformly the area of said aperture first in 
one direction and then in the opposite di 
rection. 

13. Apparatus for making sound records 
comprising in combination, a plate having an 
aperture, a sound controlled light source 
adapted to project light rays through said 
aperture upon a film, a member movable 
across said aperture transversely of said light 
rays to vary the area of the aperture, and 
dashpot controlled electromagnets for effect 
ing uniform movement of said area control 
ling member, one dashpot moving the member 
in one direction and the other moving the 
member in the opposite direction. 

14. In the method of making sound records 13 
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the method which comprises the step of 
gradually varying: the area of an aperture 
through which light rays from a light source 
pass to a moving film in the recording of the 
sound to expose a gradually varying area of 
the film. 

15. In the making of sound records the 
method which comprises uniformly varying 
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the area of an aperture and simultaneously 
moving a light sensitive film through light 
rays passing through said aperture from a 
light source. 

16. In the making of sound records the 
method which comprises the step of so vary 
Eii, the area of an aperture through which 
light rays from a light source pass to a mov 
ing light sensitive surface as to make an 
exposure on the light sensitive surface of 
gradually varying area. 
This specification signed this 9th day of 

January, 1929. 
RALPH. H. TOWNSEND. 
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