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Serial No. 405,443

ALIEN PROPERTY CUSTODIAN

REELS OR SPOOLS FOR MOTION PICTURE
FILMS

Dmitri Obolensky, Dresden, Germany; vested in
the Alien Property Custodian

Application flled August 4, 1941

The invention relates to improvements in reels
or spools for motion picture fllms and particu-
larly is directed to novel means for attaching
the film to the core of the reel or spool.

The principal object of the invention is to
secure the end of a motion picture fllm, regard-
less whether the film is ready for projection or
is still 1ight sensitive, in such manner to the core
of the reel or spool that already during the for-
mation of the first winding the film is securely
fastened. At the same time the film 1s adapted
t0 be released automatically from the reel or spool
during its unwinding movement, without any sud-
den Jerk when the end of the film separates from
the core, so that a tearing of the film or any other
injury to the same is avolded.

The prior attempts and proposals Lo solve the
above problems have not been very successful,
because the fillm was elther not attached with
sufficlent security to the core and caused the film
to slip, or the film was attached too firmly, with
the result that upon an unwinding of the film the
latter 1s subjected to great mechanical stresses
when the end of the film separates from the core
of the reel or spool.

It 15 an object of the present invention to over-
come these disadvaniages by dividing the core of
the reel or spool in axial direction in two parts
and mounting one of the parts movable with re-
spect to the other part which Is fixedly attached
to the flanges of the reel or spo¢l, so that the
end of a film which is inserted hetween the two
parts is adapted to be clamped in position when
the movable part of the core Is actuated by the
fllm during the winding of the same on the core.

Another oblect of the invention is to mount
the movable part of the divided core of the reel
or spool rotatable about an axis or axes parallel
to the axls of rotation of the reel or spool, so
that the movable part of the core can readily be
rotated by the film to be attached to the core.

Other cbjects of the Invention will be appar-
ent or will be specifically pointed out in the de-
scription forming a part of this specification, but
the invention is not limited to the embodiments
of the invention herein described, as numerous
other forms may he adopted within the scope of
the clalms.

Referring to the drawings which illustrate by

way of example several embodlments of the in- !

ventlon:

Fig. 1 15 a cross sectional view of a fillm reel,
with the sectlon belng taken through the core of
the reel;

Fig, 2 illustrates the position of the movable
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part of the core when a fllm is wound on the
reel;

Figs. 3 to 8 show each a different embodiment
of the core of the reel;

Figs. 9 and 10 illustrate a portion of a reel or
spool provided with a modifled embodiment of a
fiim clamping device in inoperative and operative
position respectively;

Figs. 11 and 12 jllustrate a modification of the
clamping device of Figs. 9 and 10, in inoperative
and operative position respectively.

Figs. 13 and 14 show in sectionhal view and
plan view respectively another modification of
the clamping device, similar to Figs. 9 and 10;

Figs, 15 and 16 illustrate another emhodiment
of the clamping device of the invention;

Fig, 17 i5 a sectional vlew along the line I7—i7
of Fig. 15;

Fgs, 18 to 20 illusirate another type of the
clamping device according to the Invention;

Figs. 21 to 26 show different embodiments of
& clamping device In which the movable core
me(:lnber is formed by a lever of the second class;
an

Plgs. 27 to 29 show different views of a fllm
reel with a clamping device of still another con-
struction.

Fig. 1 illustrates a film reel provided with a
cylindrical core divided along a plane patallel to
the reel axis 4. The flanges | of the reel are
fixedly attached to the larger part 2 of the core,
while the smaller part 3 of the core is pilvotally
mounted about an axis 5, the ends of which are
supported by the flanges (. The space or slot §
between the adlacent plane faces of the core
parts 2 and 3 preferably is not much wider than
the thickness of the standard motion plcture
fAlm.

Fig. 2 lllustrates dlagrammatically the attach-
ment of the film to the core of the reel. The end
of the film 7 is inserted into the slot 6 until It
reaches the other end of the same as shown at
8. Then the film 7 Is wound first about the mov-
able core part 8 and then about the fixed core
part 2 and thereby rotates the former about the
axis § and clamps the end of the film fArmiy
between the two core parts. The arrow 9 in this
figure Indicates the winding direction of the film.

Preferably, the dimensions of the movable part
3 of the core are made such that the first portion
of the first winding of the film forms a flush
continuation of the circumference of the fixed
part 2 of the core, 1. e. no step 1s formed where
the film leaves the slot 6 and passes along the
circumference of part 3. This result is obtalned
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by making the radius of curvature of the curved
face of part 3 somewhat smaller than the radius
of curvature of the curved face of part 2, namely
about the thickness of the standard motion plc-
ture film.

Mg, 3 illustrates a modified construction of the
core of the film reel. The plane face of the
movable part 3 of the core is provided with a
slant t9 of such inclinatlon that the end of the
film is not clamped merely along a line between
the parts 2 and 3 when the latter 15 rocked about
its pivot axis B, as in Figs. 1 and 2, but is clamped
securely between two plane areas.

In the Figs. 3, 4, 5, 7 and 8 the movable part
of the core, as shown in solid lines, indicates the
position in which a film is held securely attached
to the core, while the dotted llnes indicate the
position of the movable part of the core prior to
the Insertion of the film Into the slot of the
core,

Fig. 4 illustrates the present invention as ap-
plied to the core of a relatively large film reel.
In reels of this type the core Is made larger
and preferably hollow to save on material. In
order to employ the present Invention the hollow
core |l is cut open, so that a fixed part 12 and
a movable part I3 s produced. The movable
part 13 is attached to a block 14 made for in-
stance of wood, which iz plvotally mounted about

an axlg 15, the ends of which are supported by

the flanges of the reel. In similar manner a
block or Alling 16 is arranged in the fixed part
12 of the core, so that a narrow slot 17 1s formed
between the parts 4 and (6 in which the end
of a film may be inserted to be clamped in posi-
tion as described in the foregoing.

Fig. 5 1llustrates an embodiment of the inven-
tion in which the end portion of the film in-
serted in the slot of the core is engaged uniform-
ly by the entire plane face of the movable core
part 3 and clamped agalnst the fixed core part
2. This is accomplished by links I8 which are
pivotally attached at 19 to the movable core part
3 and at 20 to the fixed core part 2. Both parts
2 and 3 of the core are recessed at 20 and 22
respectively, to provide free movement of the
links 18 so that the movable core part 3 1s able
to clamp the end of the film against part 2 when
the film 7 is passed around the curved circum-
ference of part 3.

Pig, 6 1llustrates a modificatlon of Fig. 5, In
that the movable part 3 of the core of the reel
is attached to the fixed part 2 of the core by palrs
of linkg 23 and 24 which are mounted in the same
manner as the single links 18 by means of Divot
pins 192 and 20s respectively. In this figure the
part 3 as illustrated In solid lnes shows the
inoperative position of part 3, while the dotted
lines indicate the position of the part 3 when the
film iz elamped In the core.

Fig. 7 illustrates a modification of Fig. 2, in that
the movable part 3 of the core is provided with
arm-like extensions 26 pivotally attached to the
axis 4 of lhe reel, In this embodiment also, the
movable part 3 is provided with a rounded edge
at 28 so as to prevent too sharp a bend In the
film at this point when the film, after having
been inserted in the slot 6, is wound arcund the
core. Obviously, the movable core parts 3 of
the other embodiments may be similarly provided
with a rounded edge.

Jig, 8 illustrates an embodiment, which as far
us the result is concerned is similar to the Figs. 5
and 6. In this case, however, the movable part
$ of the cvore is provided with & pair of parallel
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inclined slots 27, 28 through which pass the two
rods 20, the ends of which are fixed to the fianges
of the recl. It will be clear that when the film
is inserted in the siot between the core parts 2
and 3 and then is wound around the part 3, that
ithe latter moves automatically from the dotted
linz2 position into the position illustrated in solid
lines in which the film is clamped firmly in the
core.

In order to facilitate in the embodiments of
Figs. 1 to 7T thie reicase of the fllm from the core
of the reel when the film is unwound, the in-
vention contemplates the employment of small
helical springs, which are to be arranged on the
axes 4, 5, 15, {§ 20, 192 and 202 in such manner,
that after the unwinding of the last winding of
the film the movable part 3 of the core is urged
positively away from the fixed part 2 of the
core, thus releasing the end of the film in the
slot 6 immediately, In Fig. 8 the employment of
small leaf springs is considered advisable for the
last 1nentioned purpose. These springs may be
mounted in the slots 27, 28 in such manner that
after the unwinding of the last winding of the film
the part 3 is pushed away from the fixed part 2.

It is also within the scope of the invention to
arrange the aforesaid helical springs and leaf
springs respectively, in such manner that nor-
mally the movable part of the core of the reel
is urged into gperative clamping position toward
the fixed part of the core.

Furthermore, the surface of the two parts
of the core, which come into clamping contact
with the end of the fllmn, may be roughened or
egven may be provided with undulations or ridges
in order to increase the friction which in the
clamping position of the core holds the end of the
flilm,

The above described constructions of the core
permii a secure clamping of the end of the film
only in one direction of winding, and when it is
desirable or necessary to effect a secure clamping
of the film selectively in both directions of wind-
ing a somewhat different construction of the film
clamping means has to be employed, as will be
described hereinafter.

In accordance with another object of the pres-
ent invention the fixed and movable part of the
core of the reel or spool may be arranged and
constructed relatively to each other in such man-
ner that the insertion, attachmcnt and release
of the fllm for winding and unwinding respec-
tively, is possible in both directions of rotation
of the reel or spool. The Figs, 9 to 20 illusirate
various embodiinents of a ilm reel of this type.

Fig. 9 iilustrates a portion of a film reel as it
Is used for motion picture projectors. The part
30 of the core is fixedly attached to the fianges
31 of the reel and is provided with a radical re-
cess 32 in which is pivotally mounted about an
axis 83 the movable part 34 of the core. As illus-
trated in this Fig. 9, the movable part 34 is posi-
tioned in & neutral or inoperative position and so
to speak is divided by the radial plane X—X in
iwo equal sections. Fig. 9 {llustrates also how the
end of the film 7 is introduced into the clamping
device formed by the side walls 35 of the radial
recess 32 and the movable part 34. It will be
noted that the fllm 7 is inserted into the recess
32 until it reaches the bottom 38 of the same,
which is sufficient to insure a firm clamping of
the film as soon as the film is wound in the
direction of the arrow 37 about the core. When
this is done the upper narrow end 39 of the pant
34 tilts toward the right and its lower enlarged
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end 40 1s moved toward the lef{ and clamps the
end of the film agalnst the left hand side wall
18 of the recess 32. Preferably, the movable part
34 is so arranged in the recess 32 thaf In its neu-
tral positlon the narrow end 39 projects some-
what beyond the outer circumference of the core,
and in its tilted operative position lles about flush
with the same. In case it is deslred to wind the
film in the opposite direction on the reel the end
of the film s inserted In the right hand side of
the recess 32 to be clamped by the part 34 against
the right hand side wall 35 of the recess 32, as
will be obvious from the Fig. 9. In such cases
where the movable part 34 is almost completely
inserted in the radial recess 32 it is advisable to
make this part 34 of such shape and form that
its center of gravity will be positioned between
the center of the reel and the pivot axis 38.

Fig. 10 Ulustrates an embodiment of the inven-
tion which differs from Fig. 9 only in the shape of
the recess which accommodates the movable core
part 30. In Fig. 10 the radial recess 32 is pro-
vided with a curved bottom 36* which has the
advantage that the end of the film makes a bet-
ter frictional contact with the clamping faces,
in that the contact takes place over a larger area
and not only along a line.

The Figs. 11 and 12 llustrate a modified em-
bodiment of the clamping means in which the
end of the fllm is not directly clamped by the
movable part 41 against the walls of the recess
32, but by means of leaf springs 42, These
springs 42 engage the film T over an larger area
and insure a hetter clamping engagement, and
have the additlonal advantage that the fllm is
not damaged by any rubbing engagement with
the clamping faces. The upper or outer end of
the part 41 is provided with inclined faces 44
which guide the end of the flim into the narrow
space between the side walls 38 of the radial re-
cess 32 and the springs 42, The free upper end
of the leaf springs 42 project into narrow slits
45 of the part 41 near the pivot axis 46 thereof.
Fig. 11 shows the positlon of the movable part
41 during the insertion of the film, and Fig. 12
shows the part 41 in operative clamping position.

The Plgs. 13 and 14 illustrate a modification
of the device shown in Flg. 9, in that an addi-
tional element 48 is provided which indicates the
required direction of rotation of the reel when
the end of a flim has been Inserted in the clamp-
ing device. The element 46 has the form of a
short lever whose one end Is pivotally attached
at 80 to the upper end of the movable part 34
and whose other end is adapted to be received
loosely and selectively in any one of two grooves
52 provided in the fixed core part 30 adjacent
the upper ends of the recess 32. It is believed to
be obvious, that when the lever 48 lies in the
rlght hand groove 52 (Figs. 13, 14} the fllm T can
only he inserted in the left hand slde of the re-
cess 32 and has to be wound clockwise about the
core In order to effect a clamping of the end of
the fllm inserted in the clamping device. On
the other hand, the film 7 has to be inserted in
the right hand side of the recess 32 when the
lever 48 has been reversed so as to lic in the
left hand groove §2.

The Flgs. 15, 16 and 17 illustrate & clamping
device in which the pivolally mounted part is re-
turned positively to lts neutral or Inoperative
position by the fllm upon unwinding the same.
The pivotally mounted part of the clamping de-
vice 1s composed of a cylindrical member 84 hav-
ing attached at each end a plate §8 and rotatable
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about an axls 58 which 1s eccentrically located
with respect to the center axls of the cylindrical
member 84, The upper or outer ends of the two
plates 85 are connected with each other by two
spaced parallel rods 6T between which the film T
to be attached to the reel I3 inserted. The Flgs.
15 and 16 illustrate clearly how the film 7 is
gripped by the clamplng device and In what
manner the Alm will actuate the pivotally mount-
ed clamp member to release the clamping device
when the film is unwound from the reel

The Figs. 18 and 19 disclose an embodiment
of the Invention which Is particularly sultable
for rollfilm spool and any other type of spools
having a relatively small core. The movable part
3 of the core is made somewhat larger with re-
spect to the fixed part 2 than in the previously
deseribed embodiments, but still renders it pos-
slble to Insert, clamp and release the fim T in
elther direction of rotation. It will be noted that
the movable core part 3 is provided with a con-
vex clamping face 58 which urges the film against
the cooperating plane clamping face §0 of the
other core part 2 fixedly secured to the spooi
fianges 1. In both Figs. 18 and 19, the dotted
lines Indicate the operative clamping position of
the movable core part 3 when holding & film
wound on the spool In opposite direction respec-
tively, as indicated by the arrows &! (Fig. 18)
and 82 (Fig. 19).

Mg. 20 illustrates a modifiled embodiment of
the clamping means shown in the Figs. 18 and 19.
In this Fig. 20 the plvotally mounted part 3 of
the core of the spool is larger than the part 2
which is fixedly attached to the flanges | of the
spool, and the pivot axis of the part 3 may co-
incide with the axis of rotation 4 of the spool as
shown.

In the gbove described embodiments of the in-
ventlon the fllm is attached or clamped to the
core of the reel or spool by means of a lever of
the first class 1. e. a lever plvoted between its
ends, one end of which Is actuated by the fllm,
while the other end clamps the film against the
cooperating part of the core. It is, however, also
possible to employ as a movable part of the core
8 lever of the second class comprising a single
arm which is pivotally mounted at one end near
the bottom of the recess In the core, whereby the
fllm is clamped against elther wall of the recess
by & portion of the latter between the pivoted
end and the outer end over which the film passes
while being wound on the core.

The Figs. 21 to 26 {llustrate various embodi-
ments of the invention employing a lever of the
second class.

According to Pigs. 21 and 22 a member 83 which
is pivotally mounted about an axis 64 is provided
with an opening 88 in its center, through which
the end of the Ailm 7 is passed before it reaches
the clamping area 66. The two separated por-
tlons 67 and 88 of the member 63 are connected
with each other by thin side plates 68, the space
between the latter is just suficlent to accommao-
date the width of the film (Fig. 22). In the
embodiments of the Figs. 21, 22, 25 and 26 the
side plates 69 of the pivoted member 63 are ar-
ranged adiacent the flanges T0 of the reel or
spool, while the Figs. 23 and 24 disclose a modi-
fication in which the side plates 69 are arranged
in the same plane as the flanges 10, which latter
are provided with sultable cut-outs 71 to accom-
modate these side plates 89.

The Figs. 25 and 28 illustrate a modified em-
bodiment in which the plvoted member is pro-
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vided with means for facliliating the insertion
of the fllm and for effecting a positive releage of
the end of the film afier unwinding. This means
comprises two spaced parallel rods, tubes ar the
like, designated with T2, which are employed in
place of the single bar-like portion §8. During
the winding of the film the latier passes over one
of the rods T2 and thereby tilts the member 15
in a manner to ¢lamp the end of the film pgainst
the wall of the radial recess, and during the up-
winding of the last nortion of the film the latter
engages the other rod T2 and therehy racks the
member 15 positively into its release position.

When treading a film Into the clamping devices
of the above described embodiments of the in-
vention, it is assumed in case of film reels, that
the relatively large flanges of the same are pro-
vided adjacent the clamping device with a suffi-
ciently large aperture through which the aperator
may reach with his fingers to seize and manipu-
late the end of the film which is to be secured to
the core of the reel.

Such a manipulation of the film during thread-
ing Is sometimes inconvenient and cumbersome
and In cases of this kind the following arrange-
ment may be used to better advantage in which
the movable part of the core of the reel or spool
is mounted In such manner that upon insertion
of the fllm in the recess of the fixed part of the

core and rotation of the reel the movable core :

part moves automatically into operative clamp-
ing position.

According to Figs. 27 to 20 the core 18 of the reel
79 is provided with a radlal recess 80 whose two
walls 81 are arranged at an acuate angle to each
other. A pivotally mounted clamping member
82 of elliptical or substantially elliptical cross
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section is pasitioned in this recess 88 with its long
axis normally In a radial plane of the reel. Fig,
27 illustrates the Insertlon of the end of the
film, which is placed on the core and pushed un-
der one side of the pivoted member 42, as shown
in Fig. 38. Unpon rotation of the reel 719 the end
of the film T is clamped by the element 82
against one of the walls @1 as shown In Fig. 29.

Referring to Fig. 27 it will be noted that the
end of the film T, when applled to the core 18
of the reel, forms an angle o with respect to
a tangent. The reel 19 1s now rotated In the
direction of the arrow 04, and without any ad-
ditional means or manipulation the end of the
film T slides into the recess 80 and in the space
between the adjacent wall 81 and the pivoted
member 82. When the reel 19 is rotated farther,
as shown in Fig. 29, the film is partlally wrapped
around the member 82 and rotates the latter
antl-clockwise about its plvot axis 88, thereby
clamping the end of the film in the recess against
the adjacent wall 8{. This last described em-
bodiment has the advantage that the film may
be attached to the core of the reel or spool with-
out stopping the rotation of the same, or without
removing the reel from the supporting spindie
in the projector or the lke. Another advantage
iz that even when the reel or spool is not ro-
tated the film may be automatically inserted
and clamped in position, as long as a relative
movement between the core and the end of the
film takes place and is produced by the operator.
The pivoted elliptical core member 82, owing to
its symmetric shape and mounting is relatively
simple and may be made rather small in size
without losing its effectiveness.
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