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In Fra.nce
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This invention relates to a device for the roll-
ing of films and more particularly to a device for
the rolling without tension of a cinematograph
film, from the periphery towards the center, on

§ the receiving spool of a ﬂlm-projectlon appa-
ratus.

Several devices have already been proposed for
the rolling of cinema flims, from the periphery

towards the center, so as to have the film always .

10 ready at hand for another projection, without
having to re-wind said film.

The several devices known are open to numer-
ous objections.

Some do not permit of obtaming winding roil-

18 ing speed rigorously synchronous with the pro-
jection-speed, this injuring the fllm and being
particularly harmful in the case of sound films.

Others have an intermediary winding mecha.-
nism, such, as for instance an endless belt, which

20 causes different sections of the film to rub against
one another, giving rise to relative sliding move-
ments, which cause scratching of the film,

Some others have a speed change mechanism,
which is very delicate to manipulate and which

25 does not give satisfaction.

The invention is particularly intended to do
away with the difficulties enumerated above and
has for its object to provide a device which per-
mits the winding without tension, from the pe-

80 riphery to the center of a cinemsa film, on ‘a

receiving spool, without the film being damaged‘

in any manner.
The device according to the invention is essen-
tially characterized by the fact that it comprises
385 in combination a loosely mounted receiving drum,
inside which the film is wound and a winding
friction roller abutting against the inner surface
of said drum, the said friction roller being rotated
in such a way that its circumferential speed re-
40 mains always equal to the linear speed of the film
projection.
. According to another feature of the invention
a braking device is associated with the receiving
drum, said braking device operating in such a
48 way that the circumferential speed of the drum is
always equal to the circumferential speed of the
winding up friction roller.
According to an embodiment of the invention,
the loose drum is mounted on & holder connected
50 to the frame of the projecting machine, the fric-
tion roller being carried by a lever and driven by
means of any suitable transmission from one of
the film driving mechanisms within the film-
projecting apparatus.
In order that the invention may more readily

April 3, 1933
(Cl. 88—18.7)

be understood and carried into practice, embodi-
ments thereof will now be described solely by way
of example, with reference to the accompanying
drawings in which: :

Fig. 1 is a diagrammatic view of the device &
according to the invention when it is placed in a
laterally displaced position with regard to the -
film-projecting apparatus.

Fig. 2 is a similar view to Fig. 1, showing the
same device when it is placed under the film- 10
projecting apparatus. - :

Fig. 3.is a diagram showing the. application of
the dewce_ to the unwinding of a film.

Fig. 4 is a plane view of the structure formed
by the receiving drum and winding friction roller. 15

Fig. 5 is a sectional view corresponding to Fig.

4, said section being taken on the ']ines A—B and
C—D of Fig. 4.

Fig. 6 is a side view corresponding to Fig. 4.

Fig. 7 is a detail longitudinal section, illus- 20
trating the manner of opera.tlng the winding
roller; and

‘Fig. 8 is a cross sectional view through line 8—8
of Fig. 7.

On the drawings, Figures 1 and 2 i designates 25
a stock-spool upon which is wound the film 2 to
be projected, said spool being carried by the film-
projecting apparatus, not shown, by any suitable
means.

The film 2 is a.ct.ua,ted in the usual way, for 30
example by means of a cogged-cylinder 3. The
film 2 passes through the gate 4 in front of the
lens of the film-projecting apparatus, at the de-
livery end of which it is engaged by a drlvlng
device 5, then by a cogged-cylinder 6.

The cogged-cyhnder 3, the driving device b, a.nd
the cogged cylinder 6 are the same as in other
film-projecting apparatus and do-not present any
-special characteristics.

However, it should be observed that, as cus- 40
tomary, it is necessary to provide for the same
circumferential speed of cylinders 3.and 6, as well
as of the driving device 8.

The winding or rolling device for the film ac-
cording to the invention essentially consists of a 45

receiving drum 7 and a friction roller 8. The
drum 1 is mounted on a holder connected by any
suitable means to the frame of the film-project-
ing apparatus. The winding friction roller 8.
abuts against the inner surface of receiving drum
T and is mounted at the outer end of an arm or
lever 8 pivoted on the holder of drum 1.

The lever 9 is combined with a braking device
10 acting upon the receiving drum 7 in such a way

that the drum can turn only when the friction ‘5%
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roller 8 is revolving. Besides, the braking device
10 acts in such a way that when the drum 1 and
the friction roller are operating, their ecircum-
ferential speeds are equal at all times, .

The winding friction roller.8 is driven by means
of any suitable transmission from one of the
cogged cylinders 3 or 6 or from the driving de-
vice 5..

The transmission must be such that the cir-

-cumferential speed.of the winding friction roller

8 will be equal to the circumferential speeds of
the elements indicated above, constituting part
of the film projecting apparatus. .

Owing to the transmission indicated the ele-
ments revolving in the film-projecting apparatis,
as well as the revolving elements of the winding
device proper, are rotating at the same circum-
ferential speed, which is equal to the linear speed

‘'of the film-projection in the projecting-film

apparatus.

The film 2 after passing through the film pro-
jecting. apparatus is wound up without tension,
this insuring a condition whereby . the - winding
operation will not cause the film to be damaged to
any extent whatsoever. : .

In:the embodiment of Fig. 1, ih which it was

~supposed that the winding device was placed at

random with respect to the position of the film

- projecting apparatus, use is made of the tendency

of film 2 to form a loop when coming out of
the film projecting apparatus, to bring it to the
winding plane, that is to say, in the plane of the
receiving drum 1. To this end the friction roller
8 is combined.with a cogged cylinder {1 of the
same - diameter, driven at the same revolving
speed as that of the winding friction roller, and
fixed in front of the latter. ) .

In the embodiment of Fig. 2, in which it has
been supposed that the rolling device is under-

‘neath the film-projecting apparatus, the film

which has a certain rigidity owing to its speed
penetrates directly in the receiving drum 7, mak-
ing a loop, so as to get into the rolling ‘plane.
This result is obtained in giving to the receiving
drum 7 a sloping position with respect to a hori-
zontal plane or slanting with respect to a vertical
plane. The same result could be ‘obtained by
means-of a guiding device of film 2 at its point
of entry into the rolling device.-

In Figs. 4 to 6, a complete winding device is
shown, In'these figures, 12 designates a support
or holder provided with a hub 13, in which a drum
15 is mounted by means of ball-bearings 4. By
virtue of this arrangement the drum 5 may turn
loosely. R :

The friction roller 16 is carried by a shaft 18°,
rotatably mounted in the. end 11’ of a lever
or arm 1 provided with.a hub 18 and swingable
on a pivot 18’ carried by the holder 12 and at right
angles to the latter. Arm 7 is, furthermore
hinged on a pivot 18 parallel to holder 2.  This
second articulation has for its object to enable
the revolving of arm 17 and several elements
that it supports to swing in such a way as to with-

5 draw the friction roller 16 from the receiving

drum 15 as we shall see later.
Besides, arm 171 is connected to.hub 18 by
means of two-tension springs 20, which have for

* “~4tHeir object to prevent friction roller 16 coming
70

out of the receiving,drum I5 during the winding
operation. ‘ ; S .

As shown, shaft 18’ also carries a cogged cyl-
incer 21 having a diameter equal to the diameter
of the winding friction roller (6. Lo

Two friction rollers 22 and 23 rotate. together

2,039,949

with cogged-cylinder, 21, said rollers being
mounted in such a way that they can rotate in
& socket 24. The latter can swing on a lever 25,
which is articulated or hinged on an axle 26 car-
ried by arm 17. Rollers 22 and 23 are maintained
in contact with the cogged cylinder 21 by the
action of a spring 27 wound round the pivot 26.
The winding device is completed by a brake-

- shoe 28 mounted at the end of a rod 29 hinged

on a pivot 30 carried by the holder of the wind-
ing device. :

The brake-shoe 28 is maintained in contact
with the outer face of the winding cylinder 15 by
a tension spring 31 having one end attached to

~.rod 29 and the other end to an arm 32 rocking

about a fixed pivot 33. The other end of arm 32

is connected by means of an articulated lever 34

to the hub- 18 of arm 7 carrying the friction
roller 16. ) :
A flexible transmission shaft 35, by means of a

‘pinion 3%’ and a gear 18", transmits to shaft

18’, and, therefore, to friction roller 16 and
cogged-cylinder 21 a movement of rotation from
one of the driving elements of the film-projection
apparatus. ' This. - transmission  must be es-
tablished in such a way that, as said before the
various elements revolving in the winding device
rotate at the same circumferential speed, said

speed corresponding to the linear projection speed

of the film, =~ - :

To make it easier, after the winding, to remove
the film from the receiving drum 15, the latter
is provided inside with a movable ¢rown 36 which
has external cleats 31." This crown must prefer-

ably be made of a strip of spring steel so'as to ad- ¢

here sufficiently against the receiving.drum and
to revolve with the latter. ‘ :

‘It is Inside the crown that the said winding
of the film 2 is effected. . ’ s '

'The -crown 36 is provided with hooks to permit
its removal when the film"is: wound.

The whole of the winding device is contained
inside a box, the lid 38 of this box is provided
with an-opening 39 for the film, which passes
as one may see in Fig. 4, between two friction
rollers 40 and 41. :
 The manner in which the described device is

~used is as follows: -

The box being cpened and thé crown 38 being
taken out, one places inside. the receiving drum
15 and at-the bottom of-the latter, one. of the

.spindles 42 of the bobbin or spool on which film

2 must be wound as it issues from the film pro-
jecting apparatus. - This done one places inside

the receiving drum 15, the crown 36 and. the.

free end of the film ‘2 coming out.of the film
projection apparatus is inserted in ‘the box.’

To obtain a good feeding of the film the free
end of said film 2 may be introduced in an open-
ing provided. in crow: 86 so as to get it between

the drum 15 and one of the cleats 3T of crown.
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36. The film 2 is also arranged in such a way -

-that its perforations 42’ are in mesh with the

teeth of the cogged-cylinder 21 the film coming
into contact with the inner: face ‘of ‘crown 36,
position in which it is maintained by the wind~
ing friction roller 186, : .

The film projecting' machine being put in op-
eration after passing over the exit cogged cylin-
der of the film, the film is driven by the cogged
cylinder 21 as well as by the winding friction
roller 16 which drives in-its turn.the receiving
drum. (5. . :

This results in film 2 being wound inside crown

.36 from the periphery towards the center, .

\
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- ,its plvot I8’ and swings from the. penphery of
. the crown. 36 towards, the- center:thereof. . N
- It . follows that. the. arm -32: rocks. about 1ts__-3

p1vot 33 pulhng more and more on tensmn spring .- -

3 039,949

As ﬁlm 2 1s being wound arm l'l revolves round

3.

;exerted by the brake-shoe 28 on drum {5 becomes .
- more and more as. the. .Iength. of the rolled film -
10:

20

40

Go

Tt can be seen then that the brakmg act1on

increases, .that_is to 5aY,.4s; the ‘receiving drum
I5 becomes heavrer and possessed in consequence

-of a greater inertla . .
... “When the film 2 s completely wound 1t is only
‘necessary to open the 1id, in. order to .take out .

the friction roller {6. from. the 1n51de of ..the

" crown. 36 in causing | holder arm 1 to swing about
_pivot 18,
..spool -is. put in' 1ts place s0.as to.Te-establish.
the stock-spool, which is’ only,. to be. taken oub. .
.from.. the, receiving drum, (5, .. :
This- taklng out operatlon is made possxble ow-
ing to the free space existing on the periphery.
Ca . drum loosely mounted on said frame, an arm
‘pivoted on said frame, a winding" friction roller

Th15 done, the. other splndle of the

between crown -36-and.the receiving drum 5.

After the winding the film i§ ready to be filmed
agaln, the first view to be shown before the
lens being on the periphery of the rolled film.

The receiving spool may be of any known type,
provided that the two spindles are movable, pref-
erably one of these to have an extensible hub.

The example described refers to the case of
Fig. 1. It is obvious that for the case of Fig. 2
the cogged-cylinder 21 would be dispensed with,
the other mechanisms being similar.

The device just described in its application to.
the rolling of films could be used also for the
unrolling of films before being projected. This
operation has been represented in the diagram
of Fig. 3. In this application one can find all
the elements previously described, and designated
by the same reference characters.

The unrolling friction roller 8 being dr1ven
at the same revolving speed is the receiving
cogged cylinder 3 of the film and the driving
mechanism 5, the use of the device according
to the invention makes it possibie to wind the
tension of the film between the stock-spcol A
and the receiving cogged cylinder 3 of the film.
Besides, this device suppresses the ordinary fric-
tion on the axle bearing the stock-spool A. More-
over, it is possible to wind a greater length of
the film on only one stock-spool, without fear-
ing that the weight could affect the normal un-
rolling of the film,

From what has been descnbed it will be seen
that the invention offers a device making it pos-
sible to wind a film on a spool from the periphery
towards the center at a speed equal to the linear
speed of projection of the film, without the lai-
ter being subjected to the slightest tension.

This device makes it possible to extend the
life of the film, as it avoids numerous re-windings,
a necessary operation after each projection of
the films.

What is particularly interesting in the case
of sound films, is that the films are not subjected
to any tension whatsoever and consequently the
ribbon is not affected or injured.

It will be obvious that the invention is in no
wise limited to those particular uses nor to those
particular forms of construction of its various
parts which have been more especially described
herein by way of example; on the contrary if
embraces every modification lying within the
scope of the claims hereunto appended, and ff

,1s to be understood that any system of spools

and transmission. dev1ces of .any, approved type

_nay. be utlhzed

I claim: .
1.:A rolling devme for cmema ﬁlms consistmg

of a frame, a drum  loosely mounted on. said
. frame, 2 pivot ‘carried by. said. frame ‘and per-

pendlcular to the plane.of said. drum, & hub
revolving on.said pivot, an arm carrying at one

" end a winding fnctlon roller tangent to the inner
. surface of said drum, a second pivot. perpendicu-

lar to said first menuoned pivot’ connectlng the

other.end of- said arm to said hub, springs_con-
.nectmg said arm and said hiub, urging said arm

‘towards said drum transversely to.the plane of

_rotation thereof so as to hold the friction roller
in operat1ve position  within said .drum, and a
“dnvmg mechanism rotating said friction roller
at a. mrcumferentlal speed .always equal to the
. linear  speed. of the ﬁlm in the prOJectmn ﬂlm

apparatus :
2. Ina rolhng dev1ce for cmema ‘films. a fraie,

carried by said arm, rotatable within said drum,
a brake-hlock pivoted on said frame, and acting
on said drum and means connecting said brake-
block to said arm in such a way that the braking
action increases as the quantity of the rolled film
increases.

3. A rolling device for cinema films conslstlng
of a frame, a drum loosely mounted on- said
frame, a pivot carried by said frame at right
angles to the plane of said drum, a hub revolving
on said pivot, an arm carrying at one end 'a wind-
ing friction roller tangent to the inner surface of
said drum, and a second pivot. at right angles to
said first mentioned pivot connecting the .other
end of said arm to.said hub, springs connecting
said arm and said hub, a driving mechanism ro-
tating said friction roller at a circumferential
speed always equal to the-linear speed of the
film in the film projecting apparatus, a braking
device acting on said drum, and means control-
ling said braking device so as to increase the
braking action as the quantity of the rolled film
increases. : .

4. In a rewinding device for films comprising
a frame, a drum rotatably mounted on. sald
frame, a winding friction roller tangent to the
inner surface of said drum, a carrier for said
roller and means for. rotating said roller.'at a
circumferential speed equivalent to the linear
speed of the film in the film projecting apparatus,
a braking device, a spring urging said braking
device ‘against the surface of said drum, and
means operatively connecting said carrier to said
spring, to automatically increase the braking
action exerted by said braking device as the
length of film rewound therein increases, causing
inward displacement of sald carrier with respect
to said drum. )

5. In a rewinding device for films comprising
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a frame, a drum rotatably mounted on said frame,

a winding friction roller tangent to the inner sur-
face of said drum, an arm pivotally mounted to
swing in a plane parallel to said drum, carrying
said roller, and means for rotating said roller at

‘g, circumferential speed equivalent to the linear

speed of the film in the film projecting apparatus,
a braking device acting on said drum, and means
controlled by said arm to automatically increase
the braking action exerted by said braking de-
vice as the length of film rewound therein ln-
creases,

65
70
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'6 In a rewinding device for films comprising:

a frame, a drum rotatably mounted on said
frame, a winding friction roller tangent to.the
inner surface of said drum, and means for rotat-
ing said roller at a circumferential speed equiva-
lent: to the linear speed of the film in the flim
projecting apparatus, an arm carrying said roller,

said arm being mounted to swing in & plane paral-

lel to the plane of said drum and in a plane at
right angles thereto, a spring acting on sald arm,
to urge ‘said. roller ‘into ‘frictional engagement

'y‘,wlth the inner peripheral surface of sald drum,
and spring- means urging said arm towards said

drum transversely to the plane of rotation there-
of so as to hold the friction roller in operative
position within said drum.

7. In a rewinding devlce for fllms comprising

‘& frame, a drum rotatably mounted on said frame,
‘a winding friction roller tangent to the inner

surface of said drum, and means for rotating said
roller at a circumferential speed equivalent to
the linear speed of the film in the film projecting

 -apparatus, an arm-carrying said roller, said arm

being mounted to swing in a plane parallel to the

2,030,040

plane of said drum and in a plane at right angles
thereto, and springs acting on sald arm, tending

to retain it in its normal position where said

roller- projects within said drum, and a braking
device controlled by said arm, actlng on said
drum.

8. In a rewinding device for films comprlslng
a frame, a8 drum rotatably mounted on said frame,

" -a winding friction roller tangent to the inner

surface of said drum, and means for rotating sald
roller at a circumferential speed equivalent to

5

10

the linear.speed ‘of the film in the film projecting

apparatus, an arm carrying said roller, said arm

_being mounted to swing in a plane parallel to the

plane of said drum and in a plane at right angles
thereto, and springs acting on said arm, tending
to retain it in its normal position where sald
roller projects within said drum, a braking de-
vice acting on said drum, and means controlled

by said arm, to automatically increase the brak-
ing action exerted by said. braking device as the

length of film rewound therein increases.

"MATHIEU JEAN ALBERT BOMBRUN.
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