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This jnvention relates to 8 method of record-
ing stereophonic sound oscillations. When rec-
ording use Is made of several spatially sep-
arated microphones. The acoustic sound oscil-
latlons converted Into electric oscillations are
fed by separate channels to several loudspeakers
arranged at adequatle relatives spacings, Thus,
a reproduction is obtained which creates the
1lluslon of sound perspectlve. If the electric os-
clllations are transmitted from microphones to
loudspeakers a sound record on a carrier may
be interconnected. However, in such arrange-
ments difficulty 15 encountered in mainiaining
perfect synchronism between the stereophonical-
ly assoclated sound records during reproduction.
The least relative displacement of the sound
tracks resuits in disturbance of the illusion of
sound perspective,

In order to maintain synchronism it has heen
suggested before that the sound oscillations re-
celved from the various channeis should be re-
corded in a single sound track so that synchro-
nism cannot be lost. One of the known methods
consists In modulating several carrier waves by
the sound of the various channels and in record-
Ing the carrler waves thus modulated Jointly in
one track, On the reproducing side these carrier
waves have to be separated by filters, the various
sound frequencies belng then agaih rendered
audible by demodulation.

A further well known method consists in the
use of two channels one of which 1s recorded
in an unchanged manner, whereas the other is
caused to modulate a carrler wave 1ying beyond
the frequency range of the first channel. The
modulated carrler wave is then recorded in the
same sound track but since its frequency range
lles beyond that of the first channel it can be
reproduced separately with the aid of a fllter.

All of the above-mentioned known methods,
however, have the disadvantage that the system
on the reproducing side is rather involved. It
18 necessary to provide filters having to transmlit
a glven sharply deflned frequency band and en-
tirely to cut off the frequency lying cutside.
Such filters are highly involved whilst their op-
eration is not final so that by-sounds are always
audible during reproduction.

The invention has for its cbject t0 make a
stersophonic sound record in two channels in a
single sound track, it belng posstble for this sound
record to be reproduced by = comparatively sim-
ple equipment.

According to the Invention, the sound oscilla-
tions of hoth channels are caused to modulate
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& carrler wave of at least 7000 cycles/sec, in such
manner that the oscillations of one of the chan-
nels modulate solely the positive amplitude peaks
and those of the other channel modulate solely
the negative amplitude peaks of the carrier wave.
The carrler wave thus modulated is recorded on
8 carrler in a single sound track by a single
recording device,

In any event the above-mentioned method af-
fords perfect synchronism between the two chan-
nels since irrespective of changes In form to
which the film material is subjected the two
sides of the sound track are always located oppo-
site to each other.

According to the invention, the sound record
thus made is reproduced by scanning of the sound
track by means of a single photo-electrie cell,
splitting-up of the positive and negatlve halves
of the carrler wave by means of a device known
per se, demodulating each half, filtering-out of
the carrier wave and reproduclng each of the
two channels thus obtained by separated repro-
ducing devices.

Although on the reproducing side filters are
required for flltering-out the carrier wave, these
filters need only to fllier out a single given fre-
quency. Such flkersare of very simple construc-
tion and their operation may be fairly complete.

‘The highest sound frequency that can be trans-
mitted by the method according to the invention
is equal to half the carrier-wave frequency used
and hence at least 3500 cycles/sec. The inven-
tion is also based on recognition of the fact that
such vivification of the sound reproduced ocecurs
that the ahove-mentioned limltation of the fre-
quency band to be reproduced has no disturbing
effect.

In one embodiment of the invention a further
improvement in sound transmission 1s enabled by
the use of a recording method known per se ac-
cording to which the sound track exhibits width
and depth variations cut through an opague
covering layer of a carrier hy means of a V-
shaped cutter having an apical angle of about
174°. This recording method even permits of
faithfully recording frequencies above T000 cy-
cles/sec. It Is thus possible to obtain a record
up to 8000 cycles/sec. and this permits of the
range of the sound frequencies to be recorded be-
ing increased to 4500 cycles/sec.

In order that the Invention may be c¢learly un-
derstood and readily carried into effect it will
now be described more fully with reference to
the accompanying drawing, in which
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Flg. 1 shows a circuit arrangement for sound
recording,

Flg. 2 shows a carrier wave modulated by
means of the circuit shown in Fig. 1,

Fig. 3 shows a reproducing device for the sound
record thus obtained.

Referring to Fig, 1, | and 2 designate two
recording microphones which jointly with the
associated microphone amplifiers 3 and 4 consti-
tute two channels 25 and 26 by which the sound
oscillations are transmitted while conserving the
stereophonic effect. Before the recording device
are connected two electric discharge tubes 29
and 30 which are coupled to both recording
channels by meang of a sultable transformer 27.
This transformer 27 has fed to it g carrier wave
by means of an oscillator device 28 which gen-
erates a frequency of 7000 cycles/sec, or higher.
The value of the amplitude of this carrier wave
and the characteristics of the tubes 29 and 80
are such that these tubes operate in the curved
parts of their anode-grid characteristic curve
so that the sound osclllations supplied by the
channels 25 and 26 are caused to modulate this
carrier wave. This modulation occurs in such
a menner that the amplitude peaks of a given
direction, for example the positive direction, are
modulated by the sound frequencies from the
channel 25 and the amplitude peaks oi the op-
posite direction, for example the negative direc-
tion, by the sound oscillations of the channel
26. The carrler wave is thus given a nature as
shown in Fig, 2, that is to say the side bands
are different.

The carrier wave thus obtained is fed, with
the Interposition of a transformer 49 and a re-
cording amplifier 1, to a recording device 8 which
records a sound track on a carrier. This record-
ing device may be of any known consiruction,
that 1s to say photographic equally well as me-
chanical, 50 long ag at least a frequency of 00
cycles/sec. can be recorded thereby.

¥ig. 3 shows a device by means of which a
sound record recorded in the manner shown in
Fig. 1 can be reproduced, The sound track is
scanned by means of a single photo-electric cell
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fl. The electric oscillations thereby generated
are amplified in a photo-electric cell amplifier
82 and are fed to two oppositely connected valves
41 and 42. A separation of the carrler wave
into two opposite parts 1s brought about hy these
valves, one of which solely transmits the posl-
tive amplitudes, whereas the other valve solely
transmits the negative amplitudes. In these
valves, which are constructed as rectiflers, also
demodulation occurs by rectification. Each of
the halves of the carrier wave which is modu-
lated by the sound oscillations recelved from one
of the two channels js amplified in the inter-
mediary amplifier 48, 44. The sound [requency
stlll present which is received from a carrler
wave |y flltered out by filters 86, 31, the sound
being then fed by one of the fina] amplifiers
15 and 20 to two spatially separated reproduc-
ing devices 18 andg 21,

The above-described reproducing device can
be readily arranged in an existing system in re-
placement of a non-stereophonic reproducing de-
vice. For this purpose it is necessary to provide
two separated reproducing devices. Generally,
two amplifiers are already provided so that the
interconnection of the valves 41 and 42 and of
the flliters 86 and 37 suffices. If desued, this
aggregate may be assembied in an appliance, thus
permitting of the system being rebuilt for stereo-
phonic reproduction by the addition of the sald
appliance and a second loudspeaker.

8Bince, as is well-known, the stereophonic ef-
fect is practically imperceptible in the reproduc-
tion of sound oscillations below 300 cycles/sec. it

= is sufielent to feed these low tones in only one

of the two reproducing channels to the loud-
speaker for the reproduction of the low-frequen-
cles. 'This may be effected by supplying a third
loudspeaker, which is arranged between the loud-
speakers 1§ and 21 with the interposition of a
fliter that cuts off the frequencies above 300
cycles/sec. The supply conductor to the loud-
speakers 16 and 21 includes filters which sup-
press the oscillations below 300 cycles/sec.
MARUIS JOHANNES
CUINIRUS van pER MEULEN.
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