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This invention relates to a film apparatus for
a.stepwise driven film .band nrovided with optical
marks.

For driving the usual photographic cellulold
films use is made of a number of small aper-
tures, the so-ealled film perforation, which are
provided at one or on pither slde of the picture
or scund-plus-picture film. This way of drlving
flims imposes definite conditions on the mechani-
cal strength of the film material, In regard to
thin films such as films of sensitised regenerated
cellulose having a thickness of 40 microns, it has
already been proposed to replace the usual per-
forations by optical marks which act as.optical
perforations. These marks are scenned by means
of an electro-optical element and .then gerve,
similarly to mechanical perforations, to ensure
the correct position of the picture in the picture
gate.

Flm apparatus adapted for driving the said
films may he divided into two groups.ie. appara-
tus with uniform travel of the film.and optical
compensation of the motion of the picture in the
picture gate and apparatus with .periodic step-
wise travel of the film plcture with exposure and
representation during the standstill period.

The present invention solely concerns appara-
tus of the second group. When making use of
perforated fiims the perforations make provision
independently of shrinkege of the film, that.the
film picture occupies the correct position in the
picture gate. With non-perforated films having
aptica]l marks these marks must perform this
function. In the well-Enown constructions these
marks are scanned at a point where the film pe-
riodically stops durlng the.exXpesure periad, for
Instance in the picture gate. If the marks deviate
from & pasition determined for the correct posi-
tion of .the picture, the said electro-opiicel con-
trol becomes .operative and adjuste the .llnear
driving speed aof the film relatively to the. periodic
stepwise movement or conversely until the posi-
fion of the picture has been corrected. ;

Such apparatus comprise a .plcture gate, at
least one driving roller in the direction of motlon
of the film behind the picture .gate, by which
the film 15 uniformly driven in a eontinuous way,
a mechanical device between the driving roller
and the plcture gate for periodic stepwise mo-
tion of the film in front af the picture gate and
an optical control device which ensures the cor-
rect positlon of the picture In the picture gate
by means of the optical marks on the film,

Purthermore apparatus of this kind have come
to be known In which periodic braking of the
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.ing the whole system stable.

filin takes place in the direction of motion of the
film in front of the picture gate, the correct posi-
tion of the picture in the gate helng also enaured
by means of optical marks on the film.

According to the invention.a variable coupling
is provided between the roller driving the flm
in a continuous manner and the mechanical de-
vice for stepwise displacement of the film, whose
ratio of transmission is controlled by means of
the optical marks to be scanned on the film.

The advantage of this construction is the
simple, rapld and suitable control. If the optical
marks deviate from their initial adjustment, due
to shrinkage of the film, the contral device .be-
comes operative and directly adjusts the matio
between the linear fllm speed and the number.of
picture displacements pecr unit of film-length.

In one embodiment of the invention this me-
chanical coupling consists of two conical fric-
tion wheels, one of whieh is seated on the driv-
ing shaft of the smooth roller driving the film
in a continuous manner, whereas the other is
mounted an the driving shaft of the device for
stepwise displacement of the-film, and whose gen-
eratrices facing each other extend parallel with
each other: a third friction wheel located be-
tween the two fArst-mentioned wheels contacts
with them and can be shifted in an axial direc-
tien-by an slectromagnet whose excitation is con-
trolled by the electre-optical controlling device
with the aid of the marks on the film.

Singe the generatrices, facing each other, of
the two conical wheels extend parallel with each
other the intermediate wheel can he displaced
in this direction whilst maintalning the contact
with the surface of each wheel. Upon displace-
ment of the intermedlate wheel the diameter of
the contact circle on one wheel is increased, hut
reduced on the other wheel and cenversely, so
that the.ratio of transmission is modifled between
both shafis. This madificalion can take place
only over A narrow .region, determined by the
height .and the slope of the cohical wheels, mak-
Since the shaft
of the intermediate wheel, which is axially shifted
in its hearings, turns at the same time in these
bearings durineg qperation, it 1s not necessary for

.the electro-magnet to overcame the friction of

the bearing during the control movement. Hence.
control of the pictyre in the picture gate takes
place even at the sligthest devlations from the
normal position, without jerks and mechanical
back lasgh.

The invention will be more fully explained by
reference to the accompanying drawing, given by
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way of example, Fig. 1 1s a detall view of the
fiim guide together with the chief means for driv-
ing the film. Pig. 2 15 a detall view of the device
for driving and controlling the film.

In Pig. 1 the reference 10 deslgnates the fllm
path in which 15 left clear the fllm gate I1l. By
means of a rotating shutter 13 the film (2 15 peri-
odically exposed at the plcture gate and this
more particularly at the moment during which
the fllm bend is not driven. The shaft of this
shutter 1s coupled fixedly to the camshaft 19.
The fllm is driven by means of & cylindrical roller
i4 which rotates in the direction of the arrow
and has a roughened surface for increasing the
friction between film band and roller. A pressure
roller |5 ensures a slipfree drive of the fllm band.
Between this driving the roller 18 and the fllm
picture Il is provided a device for obtaining the
required stepwise displacement of the fillm at the
picture gate. This device consists of a shoe 16
provided on & lever iT which is swung back and
forth by the cam 18. The roller 14 1s continu-
ously driven and consequently reduces the fllm
loop between this roller and the picture gate (1.
When the cam 18 drives the lever 17T the shoe 18
engages this fllm loop and consequently shifts the
film 12 In front of the picture gate I1.

Bince the stroke of the shoe 18 always remains
the same the amount of displacement of the film
12 in front of the picture gate solely depends of
the film-length displaced by the roller (4, during
the time between two changes of the picture this
time heing determined by the speed of revelution
of the cam disc 19. The number of pictures per
flim-length 1s larger as the shrinkage of the film
is greater. With a shrunk fllm a larger number
of perlodic displacements of the film in front of
the picture gate must consequently take place
over the same length of film. Hence, the speed
of the cam disc (8 relatively to the roller [4 has
to be Increased. Control of the speed of the cam
disc 18 and consequently of the number of picture
displacements per length of fllm is effected by
means of optical marks provided on the flim.
This will be explalned by reference to Fig. 2.

In the flim guide 10 an aperture 35 1s provided
adjacent the picture gate 11, the optical marks
of the film, which consist of & number of black
blocks e. g. corresponding to the normal perfora-
tion of a narrow film, passing in front of the said
aperture. Behind the aperture 35 is located a
photoelectric element 26 which 1s exposed through
the film and through the aperture by means of
the light of the projection light source which
falls adjacent the picture gate.

The aperture 35 may have the same size as
the optical marks 34. Thils aperture 1s situated

relatively to the plcture frame as to he covered .

half by the black blocks when the fllm picture
occuples the correct position In the plcture gate
1. Displacement of this fllm picture in the gate
involves & varfation of the quantity of light pass-

ing through this aperture and consequently also .

of the average luminous intensity on the photo-
cell 28. This photo-cell 18 connected through the
intermedlary of a direct current amplifier 23 to
the exciting coil 24 of a control-device described
herelnafter.

The shaft 38 of the roller 14 15 provlded with
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a conical friction wheel 82, the friction wheel 3i
seated on the shaft 19 of the cam disc 18 belng
also conical. The aplces of these cones are so
chosen that the generatrices of cones 31 and 32
facing each other extend parallel with each other,

Hence, the ithermediate wheel 30 located be-
tween the two conical wheels 3{ and 32 15 mount-
ed upon the shaft 28 extending parallel with
these generatrices. Thus this wheel 30 can be
shifted in the directlon of shaft 28 whilst re-
maining In contact with the surfaces of the conl-
cal wheels. By this axial movement of the wheel
30 the diameter of the contact circle is increased
on one cone and reduced on the other cone and
conversely, so that the ratlo of transmission be-
tween the shafts 86 and 19 1s variable,

By means of a pin 29 the shaft 28 has seated
on it a cone 26, both of which are made from
magnetisable material having as little remanence
as possible. “Opposite this cone 26 a conical aper-
ture i1s provided In a housing 25 also consisting
of remeanence free magnetisaeble materfal. This
cylinder 25 {s surrounded by a number of wire
turns 24 connected in the output circult of the
amplifler 28 of the electro-optical control device.

When in accordance with the position of the
marks 34 relatively to the aperture 35 the photo-
cell 20 15 exposed to a greater or less degree, the
coll 24 will be energized to a greater or less ex-
tent so that the cone 28 either approaches the
member 25 against the action of spring 27T or is
pushed outwards by spring 27. Consequently the
axial position of the Intermediate wheel 30 will
be altered, In accordance with the position of the
marks 34 relatively to the aperture In the film
path 35, as a result of which the number of plec-
ture changes per time unit 1s so controlled ag to
stop the film picture in the picture gate i1,

The above control has the advantage that it
occurs without frictlon and consequently with-
out mechanical back lash, since the shaft 28 con-
tinuously rotates during control. The friction of
the bearing is overcome hy rotation and upon
axlal displacement no additional friction need he
overcome in an axial direction.

This means that even the slightest displace-
ment of the film plcture in the AAilm gate involves
8 compensating control so that unsteadiness of
the pleture is practically not perceptible.

For driving the whole fllm apparatus one of
the two coupled shafts 38 or 19 must be driven.
In the form of construction llustrated the motor
33 iIs geated on the shaft 38 so that the speed
of thls shaft may be assumed to be constant,
whereas that of shaft 16 15 controlled. Huwever,
this form of construction is not imperative; the
shaft 19, also, may be directly driven, since the
control device only concerns the speed ratio be-
tween the shafts 19 and 38. The shutter 13 must
be coupled without slip with the device for the
picture displacement 1. e. with the shaft 19. ’

It will be appreciated that besides the driving
means illustrated there may also be provided
driving means for take up or take off reels. This,
however, does not appear to be of any material
pertinence to the Invention.

ARNAUD CRAMWINCKEL,
FRANCISCUS LAMBERTUS vax WEENEN,



