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10 Claims. 

My invention relates to Systems for the re 
cording of Sound, or other vibrations or oscilla 
tions, upon chemically Sensitive media, such as 
photographic film; and particularly to talking 
moving pictures wherein the Sound track is of the 
Variable area, type. 
Among the objects of my invention are: first, 

to provide a variable area, recording system hav 
ing no moving parts in the recording head; sec 
Ond, to provide a sound recording system which is 
not subject to vibrational disturbances; third, to 
provide a variable area, recording system which 
Will produce a Sound track, reproduction from 
which is not affected by slight lateral movements 
or “weaving' of the film; fourth, to provide a 
recording mechanism. Wherein the recording head 
is Sufficiently compact and rugged to be mounted 
Within cameras of standard construction; and 
fifth, to provide a recording system which is ca 
pable of recording a wide frequency band. 
My invention possesses numerous other objects 

and features of advantage, some of which, with 
the foregoing, Will be set forth in the following 
description of my invention. It is to be under 
stood that I do not limit myself to this disclosure 
of species of my invention, as I may adopt Wari 
ant embodiments thereof within the scope of the 
Claim.S. 

Referring to the drawing: 
Figure 1 is a schematic diagram of the record 

ing apparatus. 
Figure 2 is a CrOSS Sectional view, On an exag 

gerated scale, taken on the line 2-2 of Figure 1. 
Figure 3 is a fragmentary view of the record 

ing electrodes, as viewed longitudinally, illus 
trating the electroStatic field between them, 

Figure 4 is a view similar to Figure 3, show 
ing the field between the electrodes as viewed 
transversely of the film. 

Figure 5 is an enlarged section of the film show 
ing a portion of the Sound track as produced 
by the system of my invention. 
As is described in my co-pending application, 

Serial No. 425,811, filed February 4, 1930, I have 
found that when a chemically sensitive medium, 
such as a photographic film, is passed thru an 
electrostatic field, a trace is left upon the medium 
similar to that produced by light. The mech 
anism of this action is not fully understood. 
Traces may be produced in this manner by means 
of fields which are too weak to produce any vis 
ible corona, and when the field is increased to 
such an intensity that corona, does occur, there is 
no evidence of fogging of the film or spreading 
of the trace such as might be expected, were the 

(C. 179-100.3) 
light produced the active agent in forming the 
trace. 
Where a uniform field is used to mark the film, 

Very fine gradations in density of the trace may 
be produced, and variable density sound record 
ing of excellent quality may be made in this man 
le. 

is non-uniform I have found that there appears 
to be a definite threshold value of field below 
which marking of the film does not occur, while 
above this threshold field-strength an exceed 
ingly dense trace is produced upon the film. The 
fine gradations in density which are produced 
by uniform field are almost if not entirely ab 
Sel, 

The effect might be explained upon the as 
Sumption that the marking is produced by ionic 
bombardment, and that where a field-strength is 
reached which will produce ionization complete 
blackening occurs, the threshold marking value 
being the ionizing potential. The evidence is as 
yet insufficient to support any complete theory, 
however, altho many satisfactory records have 
been produced. 
In general terms, my invention comprises the 

use of this phenomenon to produce a variable 
area Sound track or record upon the film. A pair 
of electrodes is provided between which a spatial 
ly non-uniform field is established, preferably 
triangular in form, and lying Substantially en 
tirely Within a single plane normal to the move 
ment of the film. A potential exceeding the 
threshold value required to mark the film is ap 
plied between the electrodes, and this potential is 
modulated by the Sound to be recorded so as to 
move the point of threshold potential trans 
versely of the film. Since the field is non-uni 
form, this movement of the threshold value point 
will occur merely by variation of the strength of 
the entire field, so that no mechanical movement 
is required in order to produce it. 

. A preferred form of the structure used in the 
production of Sound records for talking motion 
pictures is shown Schematically in Figure 1. 
This structure may be mounted within the no 
tion picture camera, or may be within an entirely 
Sepaiate recording instrument, wherein the film 
8 is moved uniformly by the constant speed 

SprocketS and 2. These sprockets pass the 
film Over a block 3 which has a groove or recess 
4 in the slightly convex face 5 over which the 

film is passed. A pair of guide rollers f6 is pref 
erably used to keep the film stretched tightly 
Over the block. 

If the field thru which the film is passed 
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material, or, as is here shown, of metal. Set 
Within the groove is an electrode comprising a 
narrow, knife-edge blade 7, whose width, trans 
verse to the direction of motion of the film, is 
equal to the maximum Width of the Sound track. 
The height of the blade 7 is such that when the 
film is in place it barely escapes contact with 
the blade. The blade is placed under the film, 
i. e., so that the emulsion side of the film is far 
thest from the blade. An exaggerated Sectional 
view of the arrangement is shown in Figure 2, 
wherein the emulsion 8 is shown on the film 0. 

Positioned above the film is a needle-point elec 
trode 20 set in a suitable holder 2. When a 
potential is impressed between the electrodes 7 
and 2), an electrostatic field is produced having 
the general shape shown in Figures 3 and 4. 
There is, of course, Some spreading of the lines 
of force, which are indicated by the dotted lines 
22 in the two last-mentioned figures, but the 
field in general is planar and triangular in form. 
The field has its greatest intensity immediately 
beneath the point 20, tapering off toward the 
edges of the linear electrode 7. 
In order to produce a record upon the film the 

simple circuit shown in Figure i may be utilized. 
In this drawing the microphone 25, which may 
be of any suitable type, feeds into the amplifier 
26, the output of which is used to modulate an 
OScillator 27, 
The oscillator may operate at Substantially any 

frequency which is well above the audible fre 
quency which it is desired to record. In prac 
tice, a frequency from 50,000 to 100,000 cycles 
per second has been found Suitable, but there is 
no reason why higher or lower frequencies can 
not be used. The block 3, connecting With the 
electrode 7, is preferably grounded, but this ex 
pedient is optional, as the device will work with 
out a ground. 
The oscillator 27 is preferably so adjusted that 

without modulation, the threshold value of the 
field-strength required to mark the film extends 
substantially over the middle half of the lower 
electrode. In the presence of a modulating cur 
rent the threshold value of field extends alter 
nately farther across the lower electrode and 
back closer to the center, as the OScillating po 
tential between the electrodes rises and falls. 
The result is that the film is marked with a trace 
28 such as is shown Somewhat crudely in the 
drawing of Figure 5, it being almost impoSsible 
to produce by other than photographic methods 
a trace of the Symmetry which is actually ex 
hibited by the film. 
One of the principal advantages of the form 

of trace produced by this apparatus, is that it is 
symmetrical about the median line of the Sound 
track. As a result of this fact, if the film weaves 
or oscillates slightly from Side to Side during 
either the recording or the projection of the 
sound, no corresponding distortion of the Sound 
occurs. This is due to the fact that since the 
trace is slightly narrower than the sound track 
or the projection slit, a lateral motion of the film 
merely serves to cover a portion of the unexposed 
sound track on one side of the film, and uncover 
an equal of un-exposed track on the opposite 
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side. The net amount of light admitted thru 
the projecting slit is not varied by these slight 
motions of the film, and hence no spurious or 
un-wanted sounds are projected. 
Altho I prefer the symmetrical arrangement 

of the electrodes here shown, it will at Once be 
evident that this is not an eSSential part of my 

2,059,472 
invention. The point may be slightly displaced 
from the center of the electrode 7, or even be 
placed over one corner of this electrode, and still 
produce Satisfactory recordings. In fact, any 
arrangement of electrodes which produces a 
spatially non-uniform field thlu the film Will 
make recordings of sound, altho it is obvious that 
some of these records will be better than others, 
and I have obtained the best results from the 
arrangement ShoWn. 

Altho. I have used the term “Sound' thruout 
this specification and in the claims, I do not wish 
this to be construed as a limitation. Any Sound 
recorder which produces a visible trace is, essen 
tially, an oscillograph, and may be used for re 
cording any type of vibration. Which can be con 
verted into electrical impulses or Oscillations. 
The use of such a device as a Sound 1recorder is 
of course its primary object, and the use of the 
Word “sound' simplifies the terminology thruOut, 
but this usage is not intended as a disclaimer of 
other applications to which the arrangement may 
be put. 

I claim: 
1. In a sound recording System, the combina 

tion of a photographic film, means for moving 
said film, means for creating an electrical dis 
charge on one side of said film having a portion 
in contact with said film, means for varying the 
intensity of said discharge to vary the size of 
said film contacting portion, and an electrode 
on the other side of said film positioned to con 
fine the size and shape of Said film contacting 
portion to elemental dimensionS. 

2. In a sound recording system, the combina 
tion of a photographic film, means for moving 
said film, means for creating an electrical dis 
charge on one side of said film having a portion 
in contact with said film, means for varying the 
intensity of said discharge to vary the Size of Said 
film contacting portion, and an electrode on the 
other side of said film having a linear edge ad 
jacent said film positioned to shape said portion 
to have a contact area of elemental dimensions. 

3. The method of recording impulses to form 
a variable area track upon a moving photographic 
film which comprises the steps of establishing an 
electrostatic field passing through said film with 
a major dimension transverse to the motion of 
said film, and having a portion in contact with 
said film of elementary dimension parallel to 
the motion of Said film whose intensity is Suf 
ficient to leave a trace on said film, and altering 
the intensity of the entire field in accordance 
with the impulses to be recorded to cause the 
portion of threshold intensity to change its di 
mension transverse to the notion of Said film 
Without materially changing the said dimension 
parallel to the motion of said film. 

4. The method of recording impulses on a 
moving Sensitized film which comprises estab 
lishing an electrical discharge from a point in 
Space to one Side of said film, varying the in 
tensity of Said discharge to Vary the area in 
contact With Said film, and confining the shape 
of Said contact area to elementary directions 
Solely by an electrostatic field passing through 
said film, 

5. The method of recording impulses on a 
moving sensitized film which comprises estab 
lishing an electrical discharge in contact with 
one side of said film, varying the intensity of 
Said discharge to vary the area in contact with 
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tact area, solely by a narrow transverse electro 
static field passing through said film. 

6. In combination, a sensitized film, a record 
ing electrode on one side of said film, means for 
Creating an electrical discharge from said record 
ing electrode to said film, means for changing 
the size of Said discharge, and means on the 
Other side of Said film and Opposing said record 
ing electrode for regulating the direction of said 
Size change. 

7. In combination, a moving sensitized film, a 
pointed recording electrode on One side of Said 
film, means for creating an electrical discharge 
from said recording electrode to said film, means 
for changing the size of Said discharge, and a 
second opposed electrode on the other side of said 
film having a linear edge positioned transverse 
to the direction of motion of said surface to regul 
late the direction of Said Size change. 

8. The method of recording sound on a mov 
ing sensitized surface which comprises ionizing 
air in contact With Said Surface over a defined 

3 
area, changing the degree of ionization to change 
the size of said area, and directing the direc 
tion of size change solely by an electroStatic 
field passing through said film. 

9. The method of recording Sound on a mov 
ing sensitized surface which comprises ionizing 
air in contact with said surface over a defined 
area, changing the degree of ionization to change 
the size of said area, and directing the direction 
of size change solely by an electrostatic field, said 
field being variable Substantially in One direction 
only in Synchronism. With Said size changes. 

10. The method of recording Sound on a mov 
ing sensitized surface which comprises ionizing 
air in contact with said Surface over a defined 
area, changing the degree of ionization to change 
the size of said area, and directing the direc 
tion of size change Solely by an electrostatic field 
Which is allowed to change Substantially in one 
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direction only in Synchronism with said size 20 
changes. 

HERBERT E. METCAF. 


