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My Invention relates to improvements in or
relating to motion plcture projectors, particular-
ly narrow picture projectors and sound projec-
tors.

The invention aims particularly improvements
in the guidance and feeding of the film strip.

In the case of the known projectors the device
for the reproduction of the sound was perfectly
independent from the projectors. The fllms was
first moved through the picture projector and
then through the device for the reproduction of
the sound. The laitter was equipped not only
with a separate drawing drum but beside this
with at least two, in many cases with several ten=-
slon, damping and leading drums. Such means
had to be used in order to transform the step-by-
step movement of the film caused by the fork or
any other fllm conveying means, Into a continu-
ous movement. Such conirivances, however,
‘have on the one hand the drawback that they
comprise a multiplicity of parts and on the other
hand, the film sirip could not be moved continu-
ously on the sound track drum even in the case
that the movements of the drawing drum were
perfectly continuous. This was due to the fact
that the movement of the ilm through the pro-
jector was not effected by the sound track drum
comprising the photoelectric cell but by a draw-
ing drum arranged behind the sound track drum.

By the Invention these drawbacks are com-
pletely eliminated in such a manner that the
sound will be reproduced with the smallest pos-
sible number of elements and the utmost con-
tinuity. To reallse this, the sound track drum
itself is driven. This drive is effectuated com-
pletely continuously by moving the sound track
drum by means of a fiywheel and an elastic cou-
pling. In new projectors, the sound track drum
constructed in compiiance with the invention
may replace from the beginning the drawing
drum of the picture projector and may be ar-
ranged foliowing the aperture and the means for
effecting the Intermitient movement of the flim,
In the case of a combination with a sllent mo-
tion picture projector, the sound track drum may
be disposed behind the picture projector without
any particular change in the construction. The
apparatus, however, can be applied also by itself
for sound reproduction. A further advantage of
the apparatus according to the invention consists
in that it may be used for films with rightsided
-perforation as well ag for leftsided ones, since
-the rotating direction of the sound track drum
may be inverted by way of a simple transmission
.gear. By inserting the sound strip In the oppo-
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site direction it can be effected that also films
being perforated on the opposite side can be
turned towards the lense system with thelr emul-~
sion side. Narrow films as usually applled, are
perforated on their right as well as on thelr left
side. In the known sound reproduction appa-
ratusses this reversion could not be effected at
all or only by using elaborate changes, as the film
dl?l not move symmetrically to the photoelectric
cell.

The known apparatusses for sound reproduc-
tlon have the further drawback of impairing the
uniformity of the sound substantially by the ¢ir-
cumstance that the fllm strip bearing on one of
1ts edges the sound track did not lay up uniform-
1y on the sound track drum and that consequent-
ly that part of the flim bearing the sound track
but not supported by the sound track drum got
twisted in wavy lines or was, at least, positioned
in a non-uniform distance from the photoelectric
cell. In the known projectors !t has been tried
to avoid this drawback by disposing a pressing
roller which had the purpose of pressing the film
to the sound track drum and by this to compen-
sate the lack in uniformity. Such means proved,
however, not satisfactory as, on the one hand,
the pressing roiler could not be placed hear
enough to the photoelectric cell owing to con-
structionaj reasons, whereas on the other hand,
as the emulsion side of the film lays on the drum,
the pressing roller can work only on a very small
surface between the picture and the sound track.
If a roller having a broader surface had been em-
ployed, the emulsion on the picture Alm would
have been destroyed.

The above clied drawbacks are eliminated by
the invention in such a manner that the sound
track drum Is formed slightly conically, e. g. with
a conicity of 1:100, growing in width from the
perforated part towards the sound track. In this
way the fiim lays upon the sound track drum
malnly in the vicinity of the sound track, so that
the sound track will pass by the photoelectric
cell in a shape corresponding exactly to the sound
track drum and in a constantly equal distance.

The invention relates finally to an improve-
ment in the conveying fork operating the inter-
mittent movement of the flim, which engages the
perforations disposed on the edege of the same to
the purpose of advancing the film strip.

The known conveying forks are usually carrled
out with two teeth, According to the Invention
the conveying fork comprises on the same plane
more than two, advantageously four teeth, By
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this execution of the fork the following advan-
tages are obtalned:

1. The perforations of the film will be worn
out more uniformly In consequence of the dis-
tributed strain.

2. The movement of the film will be more uni-
form than hitherto.

3. Even film strips being used for a long time,
the perforations of which are damaged, can be
moved along well.

In Fig. 1 of the drawing, 10 represents a film-
drum rotating around the shaft §l from which
the film 12 runs. This film is equipped on one
of its edges with perforations 13, in which the
conveying fork as herelnafter described engages.
A swinging arm 15 i3 mounted on the housing 14,
on the free end of which a roller 18 is mounted
rotatably. In g certain distance from this arm
t5 there is a second swinging arm % mounted
on the housing 14, which carries on if{s free end
a roller 18’ similar to the roller 18. Between the
rollers {8 and 16" a third roller 17 is mounted
which is equipped on its edege with sprockets I8,
which engage the perforations 13 of the film 12.
The film advances between the rollers 18 and 17
respectively 1T” and 6’ as indicated in the fizure
and then runs downward through a vertical gulde
channel 19, This channel is mounted on the
housing 20 and comprises a slot In which the
conveying fork 21 operated in the known man-
ner moves upwards and downwards, during which
movements engaging the perforations (3 of the
film 12 by itg teeth 22, by this causing the film
to move up- and downwards from the projector
lense 23, Arm 24 serves in & well known manner
for focussing the lense system of the mechanism.
The film 13 now carried around a drum 26 serving
as sound track, which is equipped with sprockets
28 for engaging the perforations 13, This drum
iz to be described more particularly hereinafter.
Two pressure rollers 27 and 21’ pressing the fllm
to the drum may be hoth swung by way of the
handles 2Ta and 210, Figures 1 and 4. The fAlm
12 moves first between the drum 25 and the roller
27’ then runs around the drum 23 and finally
advances between drum 23 and roller 21. Now
it reaches the roller 28 which Is simllar to the
roller 17 and provided with sprockets 29 at its
edge. Beslde the roller 28 there are the roller
30 ang 30’, which are mounted similarly to the
roller 18 and 1%’ on the rotatable arms 31 and
31’. Prom the roller 30 the film runs to the film
drum 32, the shaft 33 of which is carried by arm
34 mounted on the casing of the apparatus,

While the fllm is carried around the drum 23,
it arrlves Into the scope of the lense system 36
alighted by the source of light 3% for the sound
reproduction. The lense system {s carrled out
in a manner known per se. The housing 36 of
the lense system comprises a ventilation open-
Ing 27,

The lamp for the picture projection Is mounted
in a manner known per se In the housing 39,
carrying the housing 28 mentioned above and Is
equipped at lts upper part with a ventilation
opening 34,

The whole device 18 mounted on a sccket 4
which comprises the switches 41, 42 and 43 for
the projector lamp, the driving motor and the
lamp 35.

Figure 2 shows the housing 14 seen from behind
and shows the drive of the apparatus.

A vertical shaft 48 is rotatably mounted In the
projections 44 and 456 of the housing 14, On this
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a worm wheel 4T is keyd. which is driven by a 73
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driving motor not shown in the drawing in a
manner known per se, by means of a transmis-
slon gear. The principal shaft 48 is equipped
with worms 46 and 49, which engage worm wheels
50 and 5i. The shaft 52 of the wheel 50 supports
the conveying roll IT and the shaft 53 of the
wheel 51 supports the conveying roll 28. Thus,
when the motor rotates shaft 48 by means of the
worm wheel 41, the rollers 1T and 38 rotate too
and the film begins to advance,

There is also a pulley 34 mounted on the shaft
53, which rotates the winding drum 32 by way of
g string 55 in a manner known per se.

Figures 3 and 4 show the construction and
drive of the sound drum.

The drum is formed out as a solid body com-
prising a sleeve-shaped projection 2%, Filgure 4.
The sleeve 25’ is mounted loosely on a suitable
projection 56 on a solid part 5T of the housing 14,
so that the sleeve 25’ with the drum 25 can ro-
tate freely with regard to the parts 58, 57 of the
housing. 'The drum 25, 25’ {s mounted on a suit-
ably bedded shaft 58. The photoelectric cell 59
is established in & recess of the housing 57 and
projects into a suitable recess 61 of the drum
25, 25",

According to the invention the surface of the
sleeve 28’ is formed slightly conically, Figures 4
and 5, so that the film 12 is pressed suficiently
by the rollers 2T and 27 on to the sleeve 2§’
forming the guide of the sound track, particular-
ly with its parts 2P supporting the sound track,
The picture track of the fllm Is indicated at Fig-
ure § by 2a,

According to the invention the drive of the
sound track drum s operated in the following
way:

A fiywhee] 62 is Keyed on the shaft 60 of the
drum, Figure 2-4, which is coupled with 5 wheel
e. g. with a worm wheel 64 arranged loosely on
the shaft 60, by means of springs 63. The wheel
84 iz rotated by a worm 65 of the principal shaft
48, Figure 2, The springs 83 are mounted-on the
one hand on bolts 86 fixed in the fiywhee] 82 and

5 on the other hand on bolts 67 fixed in the wheel

64. In the drawing three bolts 86 and 67 and a
corresponding number of springs 83 are showm.

The wheel 68 may also be driven by a separate
motior.

The fork 21 advances the film {2 In a known
manner intermittently along the plcture projec-
tor 23. This intermittent movement must be
transformed at the sound track 25, 25’ Into a
continuous movement which succeeds by the
above described drive of the drum 25, 25 in a
slmple manner.

Figure 6 shows an advantageous way of eXecu-
tion of the conveying fork 21.

According to the invention the fork comprises,
unlike the known construction in Flgure 7, not
two but more, preferably four conveying teeth
22, which engage the perforations (3 of the film
in & manner known per se. The teeth 22 are ar-
ranged at equal distances which correspond ex-
actly to the distances of the perforations 13 of
the fllm. As in new fllms the perforations are
provided at perfectly equal distances, the edges
of the perforations are worn uniformly by the
teeth 22 during the advancing of the film. After
8 certain time of wear, however, the edges of the
film become damsaged. If the film is moved by
a known fork 21, comprising only two teeth, the
film will advance non-uniformly. Besides, the
undamaged holes will also be soon torn in at
their edgey. Now, if two. adiacent holes werp
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damaged, the known conveying fork was unable
to push forward the film at all. It had to he
walted, until the drawing drum drew the film
on. In consequence thereof, the film often tore
or the picture was moved intermittently.

When the conveying fork comprises, accord-
Ing to the present invention, more than two, e. g.

four teeth 22, the fllm will always be moved on
uniformly and continuously, even if a part of the
holes are damaged at thelr edges. An interrup-
tlon of the conveying of the film and the tearing

5 Of the fllm is thus avolded.

ERNO BOLCSEEY.



