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METHOD OF RYNCHRONIZING THE
PICTURES AND THE SOUND OF INDE-
PENDENTLY ARRANGED PICTURE-
AND NEEDLE-SOUND-REPRODUCTION

DEVICES

Hugo Waesterkamp,

The invention relates to a method of synchro-
nizing the pictures and the sound of picture- and
needle-sound-reproducing devices arranged Inde-
pendently of each other, and its object is to syn-
chronize silent picture flims by means of needle-
sound-reproducing devlces,

For this purpose it has been proposed to pro-
duce on the sound band of the needle-sound de-
vice a sine-shaped sound track of constant ampli-
tude and frequency, and to use the voltage pro-
duced in following this track for the control of the
synchronous running of the sound reproducing
device. However, this proposal is based on the
requirement that the plcture reproducing device
itself as well as all other picture reproducing de-
vices run absolutely synchronously. But actually
such a synchronism cannot be attalned in prac-
tice.

In order to obvlate the difficultles arlsing in
synchronizing silent plcture ilms by means of
needle-sound devices, the invention proposes to
effect the control of the running of the picture
reproducing device by means of impulses which
are provided on the sound band of the needle-
sound device in or at the side of the sound track
and which may be plcked up mechanlcally, sald
impulses having been produced In recording the
sound In dependence of the switching motion
of the picture reproducing device.

This recording of the control Impulses on the
sound band of the needle-sound device Is effected
according to the Invention by utilizing the switch-
Ing motion of the plcture reproducing device for
producing impulses on a sine-shaped or not sine-
shaped nature, and by recording these Impulses
on the sound band of the needle-sound device,
in a manner known per se, llke a sound record,
which may be picked up mechanically, either In
or at the side of the actual sound track, as men-
tioned above.

Another object of the invention is, in recording
the impulse track serving to control the plcture
reproducing device, to cut a maximum amplitude
with the lowest possible voltage or to load as
little as possible and, therefore, to preserve the
impulse track during the reproduction. For this
purpoce the Invention provides that, In case an
impulse track is recorded at the side of the sound
track, the oscillatlng system of the recording or
reproducing element for the Impulse track Is
glven a natural frequency which 13 equal to or
nearly equal to the frequency of the impulse track
to be recorded or reproduced. .

The method according to the Invention may,
for example, be carried out in the following man-
ner. With the known types of picture reproduc-
Ing devices the motion of the gripper serving to
feed the plcture Ailm or of any other arrangement
serving to feed the picture Ailm, for example of a
maltese cross gear, is used to produce a sine-
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shaped or not sine-shaped oscillation of an elec-
tric, mechanical, or electromagnetic nature. Any
desired means of a kind known per se may he
employed for this purpose. The arrangement
may be so that one impulse or a number of such
impulses are produced with each picture switch-
ing. 'The oscillations or impulses produced are
conducted to an electromagnetic sound recorder
provided with a stylus which cuts, apart from
the actual sound track, an impulse track so that
the frequency of the impulses will exactly cor-
respond to the frequency of the Impulses pro-
duced by the switching motion of the picture
film. Instead of cutting a speclal impulse track
at the side of the actual sound track, the control
impulses may be arranged in the actual sound
track by conducting the impulses produced by the
pleture reproducing device directly to the normal
sound recorder of the needle-sound device. In
this case 1t is merely necessary to see that the
frequency of the control Impulses is below or
above the audible frequencies of the sound record.

In the subsequent reproduction of a sound band
with a record of this kind together with a picture
reproducing device, the control Impulses, after
effecting any amplification of the voltage pro-
duced by them, are conducted to the picture re-
producing device, where they are used either to
control the running of the reproducing device
or even for driving this device. For the amplifica-
tion of the voltage produced in the plck-up any
known kind of an arrangement may be used.

If, as mentioned above, in case of an impulse
track recorded at the side of the sound track, the
oscillating system of the element for picking up
the impulse track Is given a natural frequency,
which Is equal or nearly equal to the frequency of
the Impulse track to be reproduced, the pick-up
needle will readily follow the Impulse track
practically without damping the oscillating sys-
tem, so that the impulse track will be preserved
as much as possible, since 1t is not loaded in any
way. In equal manner it Is advantageous if, in
recording, the oscillating system of the recording
element for the separately arranged impulse track
1s given a natural frequency, which 1s equal or
nearly equal to the frequency of the Impulse track
to be recorded, because In this case a maximum
ampiltude may be obtained with a very low volt-
age, & damping of the oscillating system not belng
required,

The method forming the subject of the applica-
tion is particularly suitable when using unper-
forated sound bands and sound bands whose ends
have an endless, simple, or crossed connection,
and which are provided with several sound tracks
merging into one another and running parallel
to the edege of the band.
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