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[57] -ABSTRACT

In"a strip handling apparatus of the type in which a
plurality of strip types may be moved in a first trans-
porting direction from a supply station to a take up
station. Each of the strip types have equidistant perfo-
‘ration holes. The perforations of different strip types
have different perforation pitches, each of the perfora-

tion. holes having a forward and a rearward edge seen'
in the transporting direction,’ whereby with aligned -

forward edges of a first perforation hole of each of the
different strip types, second respective perforation

.

holes, which follow when seen in transportmg direc-

tion only partly overlap each other. The apparatus
comprises a shuttle ‘mechanism located between the

supply station and:the take up station. A drive device

is adapted to impart a first movement to the shuttle

mechanism cyclically in and out of engagement with

the perforation holes of the strips. The drive device is
further adapted to impart a second movemerit to ‘the
shuttle mechanism cyclically and in synchronism with
the first movement up and down parallelly with' the
path of movement of one of the strips to move the
same in transporting direction. First and second teeth
on the shuttle mechanism are numbered, as when seen.
in the transporting direction. The teeth have forward
and rearward surfaces opposite to each other, the sur-
faces of each of the teeth having a distance from each
other. At least the second tooth is adapted to engage
the forward edges of the petforation holes of the
strips, when transported in the transporting direction,
the distance between the forward and rearward sur-
face of the second tooth -corresponding to the space
between the forward and rearward edges of the small-
est perforation holes of one of the strip types to be
used less a tolerance; the distance between the for-

~ward surface- of the second tooth and the rearward

surface of the first tooth increased by a further toler-

_ ance corresponds to the smallest existing distance on

the strip types between the forward edge of the first

" perforation hole and the rearward edge of the second
" perforation hole; the distance of the rearward surface

of the second tooth to the forward surface of the first
tooth reduced by another tolerance corresponding to
the largest existing distance on the strip types between
the rearward edge of the first perforation hole and the
forward edge of the second perforation hole.

1 Claim, 3 Drawing Figures
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CLAW DEVICE

The m:ventlon iis- concemed thh a claw dev:ce in-re-
-cordmg “OF: playback apparatus, -particularly ‘substan-
dard format film-projectors-for perforated:information
.carriers-with: dlfferent“perforatlon ‘pitch ‘whereby ‘two
~perforationholes ‘of :said carriers perfectly coincide,
:while ‘the following holes:seen in running direction‘of
the strip partly-ovérlap, this:preferably with super'8.and
normal‘8 films-respectively, said claw. device-being pro-

3 775 000

vided with- a claw with:two:teeth:in-particularof differ- -

~entthickness of which at least the second tooth; related
‘to:the Tunning direction -of the ‘strip, shows afront sur-
face:with-which upon:forward:run of the strip it meshes
~withithefront-edges-of:the'stripperforation, said tooth
“+having a:rear:surface opposite the control surface -and
‘the first tooth-correspondingly showing a front surface
facing the Tear-surface-0f ‘the-second tooth-and a rear
-surface opposite said-front:surface.

- Efforts’have: always ‘been made to create claw devices
rfor ithe ‘transport -of ‘striplike ‘perforated .information
.carriers, which enable ‘the transport of 'strips of differ-
_ent sizes. During the last time the efforts made in cine-

20

matography: concentrated on the problem to-use ‘the -

.same apparatus for both super 8: and'normal 8 films due
‘to:the fact that their.dimensions differ only slightly. Be-
:sides, intermittent transport means -have ‘been -devel-
oped in-which a so-called double-tooth claw performed
‘the -transport of ‘the: striplike: perforated ‘information
«carrier.” As it.is'known; multiple tooth-claws have the
-advantage that the film i¢fransported even then, when
-one: of the ‘perforation holes is torn. Beyond.that, the
~mechanical strain of the film may be assigned to several
:perforation holes, provided that the distance between
the “two ‘teeth corresponds: exactly to ‘the’ perforation
pltch Since; however, already in the distances of the
3 perforatlon holes:there may. occur:some: tolerances, it
is expedient to.choose the tooth distance also in a-dou-
~ble-tooth claw so'that it corresponds with the perfora-
tion pitch including; a certain tolerance. In:this case it
may be’ that not always both of the claw teeth abut the
perforation edge of the film, but it will be-useful to

choose the tolerances so, “that this willin'general be still

the case. Since with different film formats also the per-
foration pitch: shows:some. differences, the distance of
‘the two teeth was fixed in a known construction by the
least common:-multiple. In-this-way, the length of the
-‘claw extended over several perforation-holes, whereby
“‘the construction of the ,claw., and its mass became rela-
tively large.

Thescope of the invention was to-develop a double
tooth claw as small as possible. for striplike perforated
n formation carriers of different perforation pitch and
:different format. ‘According to-the -invention this is
solved ‘in that the distance: of the front surface of the

- second tooth to'the rear surface of the first tooth, a cer-
‘tain tolerance included, corresponds-to the distance of
~the front edge of the related first perforation hole to the
rearedge of the in running direction following perfora-

* 8films; and that the distance of the teeth surfaces, fac-
"ing each other, less a cértain tolerance, corresponds to
the distance of ‘the rear edge of the first perforation
“hole-to the front edge of the in running direction fol-
" lowing perforation hole of strips of the other format, as
for instance super 8 films. In order to let particularly
one: of the two teeth operate upon forward Tun of the
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tion hole of stripsof one format, as for instance normal 60‘

Py

| ‘?film, it'is preferred to dlspose the dlstance of the front
surface to the rear surface of the secorid tooth larger

than 'the: con'espondmg distance of ‘the first tooth. In
ofder to develop this'main tooth as large as possible, it

is expedient, as already known, that the distance of the

front ‘surface to the rear surface of the second tooth
corresponds to the distance of the front edge to the rear
edge -of the smallest perforation hole:less a tolerance.

~In order to accommodate in -addition the transport
lift of the claw to the different formats, it is suggested

‘that the control arrangement shows two coaxial control

curves - for -optionally scanning of .a cam follower,
whereby each-control curve is assigned to the lift move-
ment of the claw for one format: From the Austrian Pa-

tent Specification No. 282 350.a claw control by means

of cams has already become known, but this invention
relates to the possibility to secure a reverse run of the
strlp—lxke perforated information carrier without chang- -
ing over the control arrangement. Moreover it is neces-
sary to equalize ‘in, the: window the frame position of
one format with the frame position of the other format.
Thereof results a special advantage, under the condi- -
tion that the lift:of the cam follower upon -changing
over from one control curve to the other corresponds
to the framing correction, when changing the format.

‘As:the super 8 film is the format most in.use in the

trade; the control curve assigned to this format will be
scanned more frequently. However with outer curves
there is the danger that the control curve is not always

scanned faithfully upon abrupt changing from the large

radius of ‘curvature to the small one. Hence it follows
a particularly advantageous embodiment of the inven- :
tion, if the control curve for super 8 format films is de-
signed as inner curve:

"Further features and advantages will.become appar-

‘ent from the specification of an embodiment with refer-

ence to the drawing.

FIG. 1 shows an example for the arrangement of a
claw control according to the invention,

FIG. 2 illustrates ‘a comparison of the two different
formats and .

FIG. 3 displays the inventive. construction of the
claw.

~'A cam disk 2 with a groove 11 is arranged on a shaft

1. This cam disk 2 is connected with a shutter 3, which :

rotates upon forward run of the film in the direction of

the arrow. Further a claw frame 4 is arranged in front
of the cam disk 2, which is shiftable in vertical direction
and tiltably rests in the ball guides 5. The frame 4 en-
gages with its both teeth 6,7 the perforation of the film

'8 and transports the same upon forward run in the di-

rection of the arrow. The optical axis of the illuminat-
ing and reproducing arrangement is marked by 9. A

.cam follower 10, fixed to the frame 4, engages-a

groove, which is formed by the two curves 12,13. Of

‘course the two curves could also be the boundary sur-

faces of a cam erected on the disk 2.

A spring 14 presses the cam follower 10 against the
cam disk 2. The frame 4 further bears two pins 15 and
16, which cooperate with a thigh spring 17 mounted on
a bolt 18. A vertical slider 19 bears stops 20 and 21, by
means of which the thigh spring 17 may be joined to
one of the pins 15 or 16. Depending on the acting di-
rection of the thigh spring 14 the cam follower 10 is

“pressed either to the curve 12 or 13. The groove 11 is

designed with a recess 22, which upon scanning the
cam follower 10 causes a tilting of the frame 4 round
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‘the ball gulde 5 whereby the claw teeth 6,7 engage the
perforation holes of the strip-like perforation carrier.
When the apparatus is switched on, the cam follower
10 transmlts the movement predetermlned by a control
curve 12 or 13 to the claw teeth 6 or 7 respectlvely,
whereby the control curve 12 is assigned to the lift
movement of the claw for films of super 8 format, the
control curve 13 for films of normal 8 format. If now
for instance a normal 8 film should be transported in-
stead of the set super 8 film; the slider 19 is pressed
downwards. The spring arm 17a of the thigh spring 17
is then removed from the pin 16 by the stop 21, like-

wise is the spring arm 17b removed from the stop 20

by the pin 15. The spring 17 is now put under stress be-
tween the.stop 21 and the pin 15, whereby the cam fol-
lower 10 is pressed against the control curve 13. Upon
changing over of the cam follower 10 from one control
curve to the other a determined: path x is covered. Ac-
cording to DIN"15 830 sheet 1 and sheet 2.it has been
standardized, that the engagement of the intermittent
transport means for the transport should occur in front
of the window between the third and the second perfo-
ration hole. As however this perforation hole has a dif-
ferent distance from the optical axis of the illuminating
or reproducing arrangement 9 respectively. with the
formats to be transported (FIG. 2), and therewith the
framing line in the window would have a different posi-
tion accordingly, this difference x has to be compen-
sated. As known per se; the perforatlon holes of differ-
ent formats also show a difference in size. Accordingly,
the construction of the teeth of the double tooth claw
are illustrated as in FIG. 3.

With the transport movement of the claw 4 in for-
ward run; the front surface 23 of the tooth 6 engages
- with both formats in the third perforation hole after the
optical ‘axis 9 and transports the strip over the front
edge 27, 28 by one perforation pitch. Thereby the dis-
tance a from the front surface 23 of the tooth 6 to the
rear surface 26 of the tooth 7 is so dimensioned, that
the distance ¢ from the front edge 28 of the first peifo-

ration hole to the rear edge 31 of the following perfora-

tion hole of the normal 8 format is larger by a tolerance
b in the range of approximately 0.1 — 0.3. At the same
time also the distance d of the surfaces 24,25 facing
each other of the two teeth 6,7 is as large as the dis-
tance g from the rear edge 29 of the first perforation
hole to the front edge 30 of the following perforation
hole of ‘super.8 format plus a tolerance e + f in the
range of approxnmately 0.5.

In FIG. 3 it is further' made clear, that the distance A
from the front surface 23 to the rear surface 24 of the
tooth 6 is larger than the distance i from the surface 25
to the surface 26 of the tooth 7. However, in order to
enable the engagement of the-tooth 6 into the smallest
perforation hole of both strips to be transported, the
distance k of the front surface 23 to the surfae 24 of the
tooth 6 is smaller by a tolerance in the range of approx-
imately 0.3 — 0.4 than the distance & of the front edge
27 to the rear edge 29 of the smallest perforatlon hole.

Finally it should be mentioned that it is not necessary
to let the teeth of the claw engage perforation holes ad-
jacent each other, as it-is advantageous with super 8
and normal 8 films. The distance of the surfaces facing
each other of the two teeth could cover also several
perforation holes for the transport of two striplike per-
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forated information carriers with a perforation spacing
of little difference. )

Besides it is particularly expedient to-arrange the cam
follower on the deepest point of the control curve, con-
trary to the illustration in FIG. 1. Therewith it is
achieved that the mass of the cam follower does not
counteract to the spring force as a result of the occur-
ring inertial forces upon scanning the control curves.

What is claimed is:

1. In a strip handling apparatus of the type in which
a plurality of strip types may be moved in a first trans-
porting direction from a supply station to a take up sta-
tion, each of said strip types having equidistant perfora-
tion holes, the perforations of different strip types hav-
ing different perforation pitches, each of said perfora-
tion holes having a forward and a‘rearward edge seen
in said transporting direction, whereby with aligned
forward edges of a first-perforation hole of each of said
different strip types second respective perforation
holes which follow when seen in transporting direction
only partly overlap each other; the apparatus compris-
ing:

a shuttle mechanism located between said supply sta-

tion and said take up station;
drive means adapted to impart a first movement to
said shuttle mechanism cyclically in and out of en-
gagement with said perforation holes of said strips, ‘
said drive means being further adapted to impart a
second movement to said shuttle mechanism cycli-
cally and in synchronism with said first movement
up and down parallelly with the path of movement
of one of said strips to move the same in transport-
ing direction;
first and second -teeth on said shuttle mechanism
numbered as when seen in said transporting direc-
tion, said teeth having forward and rearward sur-
faces opposite to each other, said surfaces of each
of said teeth having a distance from each other;

at least said second tooth being adapted to engage
said forward edges of the perforation holes of said
strips when transported in said transporting direc-
tion, the distance between the forward and rear-
ward surface of said second tooth corresponding to
the space between said forward and rearward edges
of the smallest perforation holes of one of said strip
types to be used less a tolerance;

the distance between the forward surface of said sec-

ond tooth and the rearward surface of said first
tooth increased by a further tolerance correspond-
ing to the smallest existing distance on said strip
types between the forward edge of said first perfo-
ration hole and the rearward edge of said second
perforation hole;

the distance of said rearward surface of said second

tooth to said forward surface of said first tooth re-
duced by another tolerance corresponding to-the
largest existing distance on said strip types between
said rearward edge of said first perforation hole
and said forward edge of said second perforation
hole, and

the distance between said forward surface and said

rearward surface of said second tooth is larger than

the corresponding distance of said first tooth.
Lk * * * * -



