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The present invention relates to a device for
unwinding and winding up films and more par-
ticularly relates to a device for unwinding and
winding up an endless fillm running in a forward-
and rearward direction respectively.

The winding device according to the invention
is not to be compared with ordinary winding de-
vices in which the film always is drawn off from
one spool and wound upon & second spool, For
the purpose of the invention it is essential that
the unwinding and winding up is effected from
and upon a single core member respectively pro-
vided in the centre of the spool, whereas a second
roller only guides the running in and out loop of
the fllm.

If in the cinema technics a fllm, for instance a
film for advertising purposes is to be permanently
projected, it Is common practice to connect the
ends of the fllm to obtain an endless film band
which jis unwound from and wound up special
devices. This unwinding from the interlor to

the exterior of a ilm of a certain length is not.
accompanied by any difficulties, because the film.

may easlly be unwound from the Interlor and
wound up from the exterior. Devices, however,
are also known which particularly for longer
films allow winding from the exterlor to the in-
terior.

In present days the endless film is used par-
ticularly with sound film apparatus playing for
a long period of time. In particular with such
apparatus the film must be calmly wound up and
unwound and the demand of power must remain
small especlally if a motor is used to drive the
entire apparatus. Fluctuating loads as experi-
enced with the hitherto known devices for wind-
ing up and unwinding endless films, in particular
films having & length useable for the practice, in
connection with sound reproducing apparatus
cause undesired changes in the speed of the film
which result in a howling reproduction of the
sound. If on the other hand uniform unwinding
of the fllm s to be ensured, exceedingly strong
motors free of slip are required which cause
breakage of the film if the winding cperation is
hindered.

As far as In known devices perforated films are
fed by positively operating toothed drums, one
and the same device may only be used to unwind
and wind up a single kind of ilm having the same
perforation. In the film technies, however, two
internationally standardized perforations for
standard films and small films are employed.
The small film carrying a photographed sound
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edge only. For special purposes it is desired to
be able to project such differenily standardized
fillms as endless films by the same apparatus as
well. Apparatus upon which such differently
standardized endless films may be unwound and
wound up have hitherto not yet been built,
Simultaneously it is also necessary that the same
apparatus may be used to wind the flim, for in-
stance an instruction fAilm, rinning in a rear-
ward direction for repesatedly projecting a rather
interestirig scene before the entire film i{s un-
wound. In a similar manner with a dictation
machine operating with a ribbon this rimning in
a rearward direction may be effected with the
new apparatus to repeat for instance the last
senfence. = - o '

According to the invention the unwinding and
winding up of the film is effected In'such a man-
ner, that the film in the interior of which a core
member is present 1s positively driven by means
of & toothed drum together with the core mem-
ber of the plate, If the fllm oceuples & horizon-
tal position, a special film plate serves for sup-
porting same. For these fllm plates a special
support is provided, so that the speed of rotation
of the plate may automatically be assimilated to
the unwinding of the flm resting upon same, If
now unwinding and winding up is effected in such
a manner that the fiim is unwound from the
Interior and wound up from the exterior, then
the plate 1s positively driven. In this case the
fllm plate has a circular concentric cut out in
which a disc or the like, rigidly connected to the
axis of the core, is arranged which rotates the
film plate in the desired direction of rotation by
means of & spring abufting against a recess
formed in the cut out of the Alm plate. If, how-
ever, the unwinding and winding up of the film
is effected in opposite direction, then the film
supporting plate elther runs freely or may slight-
ly be braked or, as tests have proved, completely
be arrested respectively hecause the friction at
the supporting face in each case 1s very small.
The device described may be used, if films hav-
ing a length up to about 100 m are to be unwound
and wound up. If, however, longer Alms are to
ke handled, the conditions are different. In
such a case & planet wheel gear is arranged
between the film plate and the axis of the core

‘which gear, In a compensating manner, rotates

in-dependence on the friction of the film resting
upon the plate.

According to the invention, moreover, the film
Plate and the associate core member of the plate,

record Is provided with a perforation along cne 55 lying in the Interlor of the film reel, may be ar-
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ranged in vertical or horlzontal as well as in any
desired intermediate position. In the first case
the film preferably rests upon the core member
of the plate, whereas in the second case the film
plate serves as support.

In this preferred modification of the Invention
the toothed drum serving for driving the core
member of the plate and the fillm is connected to
a drive in between the core member and Is jour-
nalled in the latter. The drive is effected in such
a manner that the teeth of the toothed drum
engage in correspondingly formed holes or re-
cesses of the core member of the plate and ex-
tend through these recesses into the perforations
of the film resting upon the plate. Hereby a
positive drive of the core member of the plate
and of the film is essential,

To allow unwinding and winding up of films
having dliferent perforations, a second toothed
drum is arranged in the In{erior of the apparatus.
Whereas the first toothed drum preferably serves
for driving standard fims, the second toothed
drum is determined for the drive of small films,
A supposition for the operation of the apparatus
is that rolling off of the ecircular pltches of the
two toothed drums used leaves no remainder at
the circumference of the surface of the core mem-
ber of the plate. With the apparatus of the in-
vention it 1s possible to find for this purpose a
dimension of the surface of the core member of
the plate which corresponds to the useable mag-
nltudes. Preferably the perforations for the two
toothed drums are so arranged that the perfora-
tion for the standard fllm for instance ls pro-
vided at the one edge and the perforation for
the small film at the other edge of the surface
of the core member of the plate. The drive of
the central drum preferably may be so effected
that the toothed drum for the standard film is
driven by a chain wheel, whereas the toothed
drum for the small film is rotated by the asso-
ciated perforations in the surface of the core
member of the plate. It is, however, also pos-
sible t¢ provide a chain for the drive of the
toothed drum acting upon the small Alm.

Now, If for instance for specla] purposes a flim
without perforations is to be unwound and wound
up, then, Instead of a toothed rim, a smooth roller
also may be used. The drive then is effected by
frietion. In the technics the friction drive gen-
erally is not considered to he a positive drive. In
the present field and related fields of the tech-
nics however, a positive rotation may be obtained
by a frictlon drive. As has been mentioned al-
ready above the drive of the toothed drum for
the standard film is effected by way of a chain
running over a chain wheel mounted upon the
axls. The drive of the axls of the core may be
effected In varlous manners. Bo for instance
the end of the driving shank may be so formed
that it may be placed upon the driving shaft of
a disc record apparatus which then acts as drive
for the unwinding and winding up apparatus.
The driving shank, however, may also be con-
structed in a manner to be rotatably mounted
upon the pivot of a cinema projecter in which
case the drive is effected from the shaft of the
clnema projector. Finally the drive may also be
effected by means of a driver fixed above the un-
winding and winding up apparatus.

Due to the fat construction of the unwinding
and winding up apparatus according to the in-
vention it is possible to mount the apparatus in
a drum. ensuring protection against fire in case
an infiammable material 1s used, a3 the new ap-
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paratus is only slightly higher than the largest
unwindable width of standard films. This ar-
rangement simultaneously suffices officlal regu-
lations.

In the accompanying drawings the inventfon
is shown by way of example.

In these drawings:

Fig. 1 shows broken away views of a standard
fllm and a smal] film,

Fig. 2 is a perspective view of a film rolled to-
gether to an endless reel,

PFig. 3 is a section through the planet wheel
gear arranged in the plate,

Fig. 4 is a section on line IV—IV of Fig. 3,

Fig. 5 shows a sectional view of the driver ar-
rangement for rotating the plate carrying the
Alm,

Fig. 8 15 a section on line VI—VI of Fig. 5,

Fig. 7 is a sectlon through the apparatus with-
out the core of the plate, showing two driving pos-
sibilitlegs from above and from the left hand side
respectlvely of the apparatus running upon a fixed
bolt,

Fie. 8 is a perspective view partially in section
of the apparatus shown In Flg. 7 without the
holding device for the driving aggregate within
the cirele of the plate, and

Flg. 9 is & section through the entire apparatus
showing the drive from below and unwinding
from the axis of the core.

To allow unwinding and winding up of films
having different perforations the toothed rim 5,
driven from the axis of the core |. 2 hy means of a
chain wheel 3 and & chain 4, is provided with
standard film pitch of 4,74 mm. This toothed
rim engages the perforations & of the surface 7 of
the core and drives the latter, whereby, In turn
the toothed rim 8 with the toothing of small fillm
pitch of 7,62 mm (Fig. 1) is driven by way of the
perforations 8 in the surface 1 of the core. The
clrcumference of the surface T of the core Is so
chosen that rolling off of the two different tooth
pitches at the circumference leaves no remainder.
It results according to the Invention that the
dlameter of the core 1# of the plate cannot be
chosen as desired. A dimension useable for the
praetice lies hetween 100 and 150 mm which pre-
vents the plate to become too large for operating
purpeses. For the feeding of a standard film
80 perforations are provided in the surface of the
core so that this surface will be of a diameter

number of perfomtlonsxp1tch=diameter of the

3.14 core=
%5-= 121.0 mm
and for small film perforations=
W= 121.3 mm

The difference of 0.3 mm 15 of no importance and
is not perceptible in a disturbing manner.

If the unwinding and winding up apparatus is
to remaln universally in use the standardizing of
the speed of the uinwinding film also is to be
considered. The following then resulis: As the
speed of the unwinding film is fixed to 45,6 cm
per second for a sound film, the number of revo-
lutions of the core T of the plate must have this
speed at 1ts circumference, With g diameter of
the core of the plate of 121 mm with a circum-
ferential length of about 380 mmn the core T of
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the piate must perform 1,2 revolutions in a second
or 72 revoluttons In a minute.

The toothed rim 6a has 16 teeth which corre-
sponds to a standard toothed rim in the cinema
technics and, therefore, this rim has a circum-
ference of 16x4,75=T6 mun or a diameter of
242 mm. Herewlth also corresponds the dimen-
slon of the toothed rim 8 for the small film having
10 teeth which corresponds o & circumference of
10<7,62=76,2 mm or a dlameter of 24,2 mm.
Corresponding to 72 revolutions of the core of the
plate for the speed of the film of 45,6 cm per sec-
ond the toothed rims 6a and 6 perform 80:16=:5
or 50:10=5 revolutlons per rotation of the core
of the plate respectively or 5 x72=360 revolutions
per minute. They are driven by way of chaln
wheels 3, 6 and a chain 4 the two chain wheels
having a ratio of 1:4,6. This means thet the
wheel & has only 10 teeth and the wheel 3 has
46 teeth, 50 that they, as far as their diameter is
concerned, still may be arranged in the core of
the plate. With this gear ratio the axis of the
core |, 2 performs 78 revolutions per minute
which corresponds to the standard number of
revolutions of the plate of a dise record.

If instead of toothed drums, for instance for a
film band without perforations, smooth rollers
are used as positive drive, then the diameter of
the core member of the plate may be changed as
desired in hetween practically useable limits.

It iIs evident which possibllities of use of the
construction of the unwinding and winding up
apparatus according to the invention are given in
the photo film and sound record technics. The
numerous possibilities, however, are only possible
by the fact that the existing international stand-
ardizing for the perforations have been considered
and also that useable dimensions for the individ-
ual parts could be found, whereby the standard-
{zed magnitudes of the technics of photo films and
sound records in connection with films and rec-
ord discs were brought into a proper proportion
to each other. The unwinding and winding up
apparatus, therefore, may, as will be seen from
the followlng erample, be used in the most dif-
ferent combination with known apparatus with-
out altering its elements. So the apparatus

(1) For example according to Fiz. & may bo
placed upon a normal record disc apparatus serv-
ing as drive since by inserting sn Intermediate
member 12 having a conlcal hore the unwinding
and winding up apparatus is placed upon the
record disc apparatus instead of the plate carry-
ing the record disc. Hersby the holder stirrun
16, serving for the exchange of the film reel (&
resting upon the film plate 13 (Fig. 2) and swing-
ably mounted about the point 15, holds the bridge
IT by means of pins I8, 19. The toothed rims
fa and 8 are rotatably mounted about pivots 20,
21 provided at this bridge IT and, moreover, the
press rollers 22, 23 also are carried by the bridge
i1. By means of a chain or in another suitable
manner the toothed rim 24 then gdrives a drum
not, shown which guides the film aleng a taking
device or a projection device respectively for tak-
ing a picture- and/or sound record or for pro-
jecting the picture and/or sound record.

(2) The unwinding and winding up apparatus
may also, as may be seen from Fig. 7, be rotat-
ably mounted upon a pivot 25 provided for in-
stance at a cinema proifector without using an
Intermediate member 12. ‘The apparatus then
is driven from the projector by a shaft making
180 or 360 revolutions per minute respectively
in connection with a standard film using a re-
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3.
duction gear of 2,3:1 or 4,6:1, or by a shaft
of the taking or projecting apparatus in a cor-
responding suitable proportion in connection with
a small film in dependence on the standardized
speed of the ilm of 183 mm. per second.

(3) Finally the drive may also be effected by
means of a driver fixed above the unwinding and
winding up apparatus to the axis of the core |
(see Fig. 7). Hereby it is then possible to ex-
changeably arrange the unwinding and winding
up apparatus below the apparatus used.

It is of course also possible for sbeclal pur-
peses to construct to toothed rim 6 as a smooth
rolier i. e. for instance if a film band without
perforations is used. In this case the toothed
rim & and the press roller 23 are superfluous.
The §lm is then moved at 6a by friction between
press roller 22, the surface 1 of the core and the
amoocth roller.

As may be seen from Figs. 7, 8 and 9 the film
supporting plate i3 is journalled separated upon
the ball bearing 26 and may first of all be rotated
independent on the core axis I, 2 and the core
member 1, I8 of the plate, because the film reel
14 must, corresponding to its larger outer diame-~
ter 271 (see Fig. 2), adjust itself with regard to
the smaller inner diameter 26 as the speed of un-
winding and the speed of winding up are equal.
If for instance the length of the reel is 100 m
and if the inner diameter 28 is 140 mm cor-
responding to & required space 29 for the press
rollers 22, 23, then the film reel consists of about
200 windings and with a thickness of film of 0,3
mm would have an outer diameter 27 of about
300 mm. The cirecumference of the outer diame-
ler 27 then is 942 mm and that of the inner di-
ameter 28 {s about 5685 mm. The circumference
of the outer diameter 21, therefore, is about 387
mm longer than the circumference of the inner
diameter 28. Thls length, however, must be com-
pensated during unwinding and winding up of
the endless film band. If the unwinding of the
film is effected In the direction of the arrow 30,
i. e. from the interior to the exterior, then, after
about 200 revolutions of the film reel 14, the point
2| of the fillm will reach the Inner circumference
28. Therefore, per revolution of the film reel a
displacement of the windings relatively to each
other occurs of about 387 mm difference in
length: 200=about 1.9 mm. As the core axis 1.2
performs 1.3 revolutions per second and the film
reel 14 for instance is to rotate with the same
number of revolutions the displacement of the
film layers relatlvely to each other 1s effected
with 1.9 mm X 1.3=247 mm per second. The
displacement of the film layers relatively to each
other, therefore, is very small, but this value s
only to be considered as an average value, be-
cause at the outer clrcumference of the film reel
this value 1s largest and more and more decreases
towards the inner circumference to become
nought with the last layer of film.

With this unwinding and winding up of the
film from the interlor to the exterior the plate
13 carrying the film reel 14 may be rigidly con-
nected to the core axis f. 2 because then the
larger circumferential speed of the outer portion
of the reel always draws the film and due to the
braking effected by the pull of the film at the
outer circumference causes continuous compen-
sation of the difference of length between the
outer and the inner circumference of the fllm
reel. It Is still to be observed that the support-
Ing surface of the plate must be as hard and
smooth as possible so that the friction of the Alm
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edge bearing against this plate is not great. In
this case the arrangement shown in Figs. b and 6
serves for driving the plate 13 by the axis of the
core |, 2. As may be seen from these figures a
disc 32 having a spring 33 is fixed to the portion
i of the axis of the core. In the direction of
rotation 34 the spring 33 rotates the plate 13 by
abutiing against the recess 365.

If the film js unwound and wound up from
the exterior to the interior as shown by the arrow
36 the conditions are different. The plate then
is freely running and rotates with the speed of
the film unwound at the outer circumference.
The fllm heing wound up In this case is posi-
tively shifted by the toothed rims 6z and 8
respectively upon the inner eircumference.

For fllms of greater length than 100 m the de-
vice according to Figs. 5 and 6 preferably is re-
placed by the device shown in Figs. 3 and 4 ac-
cording to which the planet rollers 37, 38 with
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their holder 339 freely moving about the core
axis I are inserted between the disc 32 and the
film plate 13. Compensation between the rota-
tion of the film reel and that of the film plate
in this case Is sutomatically determined by the
friction of the film reel I8 resting upon the fllm
plate 13 (Fig. 7) and for the purpose of reducing
the total friction loss is assisted by drive from
the core axis 1 by way of the disc 32.

The reduction of the total friction loss may
eventually be enhanced also by utilizing the
slight pull of the film band occurring during
winding and unwinding for braking or releasing
the planet holder 39 which results in an acceler-
ation or a slowing down of the revolution of the
fllin plate 13 respectively which has a corre-
spondingly favorable effect upon unwinding of
very long fllm reels free of objection.

GUSTAYV FRIES.



