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- My invention relates to improvements in
tone carrier projecting apparatus.

In projecting apparatus for talking mo-
tion-pictures it is frequently necessary  to

test or check the apparatus as regards the-

quality of the tone and the strength of the
sound. . In order to replace the estimate of
the attendant by a positive measurement
easily carried out, I employ in place of the
tone carrier, as 4 means of producing varia-
tions, a mechanical modulation device which
influenees. the beam of light with a known
and easily measurable modulation. As such
an influencing device a perforated disk may,
for instance, be employed which preferably
electrically driven, produces a constant buzz-
ing sound which may be measured, for in-
stance, by a tube voltmeter. In this way
a positive measurement is rendered possible
and the supervision is also greatly simpli-
fied and accelerated since 1o film 1s needed
for the test and it is only necessary to drive
the perforated disk.

The starting of the perforated disk may
take place automatically during the intervals
iri the performance. A contact device isthen
provided at a point of the path of the film
and:is controlled by the filin strip. ' If there
18 no film in the guide the contact -device
closes the motor circuit for the drive of the
perforated disk and thus starts the disk. If
the test current is not intended to be audible
in the loud speaker, or if it is desired to
compare the sound of the loud speaker with
the tone of a tuning fork, the loud speaker
may be ¢ut out of cirenit by the contact de-
vice controlled by the film. In this way a
continuous supervision may be carried out
during intervals in-the performance since
it is only neécessary to watch a measuring
instiument to ascertain whether the plant is
working satisfactorily.

In order that the perforated disk should
not obstruct the beam of light during the
projection of the film ‘when it is itself sta-
tionary, it may ‘be adapted to be swung
out of the path of the beam of light. It
is ‘also possible to construct the perforated
disk of parts which are only thrown into
the path of the beam by centrifugal force

when the digk is revolving. A further pos-
sibility is to provide mechanical or magnetic
arresting means which take care that the
disk'is always arrested in such a position
that the path of the beam is not obstructed.

An embodiment of my invention is dia-
grammatically illustrated in the drawing
affixed to my specification. ‘

Referring to the single figure of the draw-
ing it will be seen that in the beam of light
emanating from the slot 1 is placed a. lens
2 which converges the rays of light and
throws an image of the slot through the tone
film 3 on to the photo-electric cell 4. A per-
forated or toothed disk 5 of sheet iron
is so arranged that its toothed rim crosses
the path of the beam and according to the
position of the teeth shuts off the beam of
light or permits it to proceed. During the
normal operation of ‘the film, the toothed
disk 5 is stationary, but by means of an elec-
tric motor 6 said disk may be rotated at
such a speed that the frequency of the inter-
ruption of the beam corresponds with a
definite musical tone, for instance the dia-
pason. The current for energizing the mo-
tor which in the case illustrated by way of
example is derived from a storage battery
15 but which might, of course, be supplied
by lighting mains, is controlled by a contact
device 7 which in its turn is controlled by
the tone film 3 in such a manner “that the
n}gtor is switched on when the film has run
off.

It will be understood that the two members
of the contact device 7 are elastic and tend
to move into engagement with each other
to close the circmit which operates the motor
6, but as long as there is a film 3 in the ap-
paratus, such film (as shown) holds the two
members of the contact device 7 apart and
thus interrupts the motor-actuating circuit.
When however the film runs off so that it
no longer separates the two members of the
contact device 7, said members spring into
engagement with each other and thus close
the circuit of the battery or other source
of electricity 15, to start the motor 6. The
reproducing loud speaker.9, which is also
used for the customary purpose of enabling
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the operator to follow or check the sound
reproduction during the showing of the
picture recorded on the film 3, is actuated by
photo-electric currents produced by the cell
4 and reaching said loud speaker through an
amplifier 10. If no additional parts were
provided, this loud speaker would become
operative whenever the end of a film is
reached and the circuit of the motor 6 is
closed to rotate the disk 5 as described above.
It may be undesirable in some cases to have
the loud speaker operate at that time, and
to throw it out of action automatically when-
ever the motor 6 is running, I may provide,
in the circuit of the motor 6, a relay 8 by
which the loud speaker will be thrown out
of action whenever said circuit is closed. In
this event the operator will (at the time
that no film is running) have a purely op-
tical test or supervision by means of a meas-
uring or indicating instrument 11 connected
in the circuit of the photo-electric cell 4.
He will ascertain whether the apparatus is
in proper condition, by observing said in-
strument 11, on the scale of which there
would be a fixed mark with which the point-
er of the instrument will register in the case
of satisfactory operation. If the relay 8 is
omitted, then the test or supervision avail-
able to the operator (at the time that no
film is running) will be both optical, by
means of the instrument 11 as just explained,
and also acoustic, by means of the loud
speaker 9 which, in the absence of the relay
8, would operate every time the motor 6 is
running. ' :

In order that the perforated disk shall
always stop in a position in which it does
not obstruct the beam of light a magnetic
arresting device 12 has been provided in the
embodiment illustrated. It will be under-
stood, however, that it might be replaced
by a suitable mechanical arresting device.

When the checking apparatus is set in

5 operation the beam of light is chopped up

at a certain frequency by the revolving disk
so that the loud speaker produces a certain

tone, the clearness and strength of which

may be compared with that of a tuning fork
or a buzzer. If desired the buzzer tone may
also be made audible in the loud speaker
alternately with the tone produced by the
perforated disk. . ‘
~ In order to enable the disk 5 to be swung
out of the path of the beam of light, I may
mount such disk, together with its shaft and
the motor 6, upon a suitable pivot 13, and
an appropriate device, such as a set screw
14, may be provided. to lock these parts
against swinging on the pivot 13.

I claim as my invention:

1. In a testing arrangement for optic-elec-
trical sound film projectors, a source of light,
a" photo-electric cell adapted to be struck
by a beam of light proceeding from said
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source, a rotary perforated disk arranged
to intercept said beam of light between its
source and said cell, means in the circuit of
said cell for rendering perceptible the mod-
ulation resulting from the intermittent ac-
tion of the rotating perforated disk on the
beam of light, an electric motor for driving
said disk, and an actuating circuit for said
motor, said circuit including a contact de-
vice having two separable members ar-
ranged to engage the sound film and to be
held in circuit-breaking position by such en-
gagement. '

2. In a testing arrangement for optic-elec-
tric sound-film projectors, a photo-electric
cell, means for directing a beam of light
on said cell, a rotary disk arranged to inter-
cept said beam of light intermittently before
it reaches the cell, a circuit connected with
said cell; said circuit including means for
rendering perceptible the modulation result-
ing from the intermittent interception of
said beam of light, an electric motor for said
disk, and an actuating circuit for said motor,
said actuating circuit including a contact
device located in the path of the sound-film
and controlled by such film,

3. A testing arrangement according to
claim 2, in which the contact device of the
motor-actuating circuit is arranged to in-
terrupt said circuit when the film engages
such contact device, and to close said circuit
when the film is out of engagement with
such device.

4, A testing arrangement according to
claim 2, in which the contact device of the
motor-actuating .circuit consists of two
members between which the sound-film is ar-
ranged to pass so as to hold them apart in
a circuit-breaking position, said members
coming in contact with each other when out
of contact with the film.

5. A testing arrangement according . to
claim 2, in which the contact device of the
motor-actuating circuit consists of two mem-
bers tending to come in contact with each
other when unrestrained, said members be-
ing arranged on opposite sides of the sound-
film path and adapted to be engaged and
held in separated, circuit-breaking position
by the sound-film passing between said
members,

6. A testing arrangement according to
claim 2, in which the beam-controlling disk,
in addition to being rotatable, is movable to
bring it bodily out of the path of the light.

7. A testing arrangement according to
claim 2, in which the beam-controlling disk,
in addition to being rotatable, is mounted to
swing away from the beam of light.

8. A testing arrangement according to
claim 2, in which there is provided, in con-
junction with the rotary disk, a device which
when the disk is stationary holds such disk
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in a position in which it permits the free
passage of the beam of light.

9. In a testing arrangement for optic-elec-
tric sound-film projectors, a photo-electric
cell, means for directing a beam of light on
said cell, a rotary disk arranged, during its
rotation, to intercept said beam of light in-
termittently before such beam reaches the
cell, means whereby; during the presence of
a film in the projector, said disk will be
held stationary in a position in which it per-
mits the free passage of the beam of light,
means whereby, when there is no film in the
apparatus, sald disk will be rotated, and a
circuit associated with said photo-electric
cell, said circuit including means for render-
ing perceptible the modulation resultin,
from the intermittent interception of sai
beam of light.

10. A testing arrangement according to
claim 9, in ‘which the film itself controls
automatically the starting and stopping of
the rotation of said disk.

In testimony whereof I affix my signature.

ERWIN GERLACH.



