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My present invention relates to the production
of sound records and more particularly to a
method in which a negative film having an espe-
clal blackening curve is used.

In accordance with my invention there is used
& negative emulsion having a blackening curve so
constructed that a straight copy transparency
curve starting from g transparency value below
29, and ending with a value of about 809 is ob-
talned with the usual blackening curve of the
positive film. In the production of sound fllms
according to the varying density recording sys-
tem and preferably in the production of sound
records free from background noises (unmodu-
lated frequency transparency distortion) It is
especlally important that there is a stralght trans-
parency curve as long as possible which also
takes a fully linear course with low transparency
values. This requirement must be fulftlled at all
events In normally recording free from back-
ground nolses as well as in recording according
to the push-pull-B-method and the track-limit-
ing-method.

The Invention will be better understood from
the following deseription when considered in con-
nection with the accompanying drawings. Re-
ferring thereto Figure 1 shows a positive and a
negative blackening curve, Flgure 2 a trans-
parency curve, and Figure 3 three different nega-
tive blackening curves.

For the production of varying density records
the straight Ilne method or the “toe”-method
have hitherto been used. In the straight line
method (the blackening curve of the negative
fillm is represented by the curve a, Figure 3)
there are utilized the straight parts of the nega-
tive and positive blackening curves which must
satlsfy the requirement of ylelding the gamma
product |I. In this case the copy transparency
curve starts from very low transparency values
but ends already relatlvely nearly at a value of
about 20% that is approximately the point x
where in Figure 1 the straight part of the posi-
tive blackening curve begins. The straight line
method is convenlently used for methods free
from background nolses. However, it Is of dis-
advantage lnasmuch as only a relatively small
sound volume is attained in the reproduction,
The “toe”-method (the negative blackening curve
is designated by b in Figure 3) which depends
in the negative as well as In the positive upon
the bowed lower parts of the blackening curve
overcomes this drawback. In Figure 1 the posi-
tive blackening curve is utilized approximately
from O to k. The resulting minimum unmodu-
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lated frequency transparency, however, is rela-
tively great so that a satisfactory “noiseless” ef-
fect cannot be obtained.

In using normal positive film it hag hitherto
not been possible to combine both methods men-
tioned above in such & manner that the advan-
tages of the two recording systems are also main-
tained as far as possible, This combination is
made possible in accordance with the present in-
vention by using an especially constructed nega-
tive blackening curve of the type as designated by
¢ in Figure 3.

Figure 1 shows the normal positive blackening
curve and the negative blackening curve which
in connection with the former curve ylelds the
coby transparency curve as represcnteqd in Figure
2. The negative blackening curve is rectilinear
with low demnsities. The gamma-value thereof is
the reciprocal of the positlve gamma jn the recti-
linear portion. With higher densities about from
S5=08 the negative blackening curve 15 charac-
terized by a gradual increase of the gamma-value.
The course of the curve, however, may then again
be rectilinear in the range of high densities.

In order more fully to lllustrate the correla-
tions between the Figures 1 and 2 three certaln
points ., X, and O are represented thereln. In
Figure 1 the values thereof are moreover glven
numerically. The point O of the negative curve
corresponds with a light amount of 1.ty==59 (Fig-
ure 2).Jog 1.t then is 1.77. By this llumination
the blackening 1.9 or the transparency 1.26% is
obtained on the neeative. If the light amount
i.tp of a copying lieht passing through the above-
mentioned blackening of the negative is 1.26 and
log itp is 0.1 (Figure 1, point O of the positlve
curve), the corresponding blackening is 0.03, 1. e.
T=93%. This value has heen plotted in Flgure 2
as the ordinate for ©¢. In an analogous manher
the points . and x of Figures 1 and 2 have been
determined.

A negative emulsion which fulflis these condi-
tions may be obtained by mixlng at least one
fiatly graduated high-sensitive emulsion with at
least one steeply graduated less sensitive emulsion
in an appropriate proportion or casting the emul-
slons to form at least two layers. In this latter
combination in which the “mixing proportion”
may, for instance, be adjusted by controlling the
thickness of the layers it is preferably possible
to sensitize one or both above mentioned types
of emulsion in the same or different colors and
to adapt the gradation curve as completely as
possible, the positlve emulsion with suitably
varying the color of the light during exposure.
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Moreover, screen dyes and other substances usual
in the production of photographic layers may be
added to one or both emulsions.

The advantages which are reached in using
such negatlve curves are great. As the most im-
portant advantage there is to be mentioned the
great dynamics which can chiefly be obtained
with recordings free from backeground nolses. A
further advantage resides In the superiority to
the *“toe”-method respecting the necessary con-
stancy of the copying light and the strict ob-
servation of the working conditions. Incon-
slderable changes of these both factors hardly
influence the recording of small amplitudes which
is mainly important for estimating the quality
of a method. Furthermore a remarkahble in-
crease of the sound volume of about 5-10 declbel
is attalned compared with the stralght line
method, The scratching factor corresponds with

that of the stralght line method. Hence it is »

essentially lower than that of the “toe” method.
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Besldes the above mentioned improvements of
the recording according to the “noiseless” vary-
ing density recording system combined with un-
modulated frequency transparency distortion and
according to the B-varylng density recording
system there are further advantages of the nega-
tive emulsion in question in using the track lmit-
ing varylng density recording system. Due fo
the greater sound volume the varying density
has hitherto been recorded subsequently to the
“toe"”-method. For this method there are neces-
sgary comparatively low copying light intensities
which, however, cannot sufficlently blacken the
lateral cover portions. Owing to the negatlve
emulsion of the present invention this drawhack
is avoided by using as the *“toe” the transition
region between the flat and the steep portions
of the blackening curve. It 1s understood that
the flat straight region of the curve is conven-
iently utilized additionally.

FRITZ STEUBE.



