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3 Claims.

This invention relates to apparatus for con-
veying strip material, and more particularly to
damping devices for such apparatus.

Devices for conveying strip material usually

5 comprise a number of rotating rollers, wheels,
disks, or pulleys, which may be driven or un-
driven. The strip frictionally engages these ro-
tating elements, resting upon their peripheral
‘surfaces or being partly wound around these sur-

10 faces. Examples of such arrangements are con-
veying apparatus for motion picture film as em-
ployed in developing or. printing machines, etc.
In certain instances the strip material, as for
_instance the motion picture film in a printing

16 machine, does not move at uniform speed over
the supporting elements as might be expected. To

the contrary, quite noticeable irregularities in

this movement take place under certain cir-
cumstances, which cause the whole drive to os-

-20 cillate and the motion of the strip material to
become irregular, which is quite undesirable with
such apparatus, especially if the operation of the
machine in which it is employed depends to a
high degree upon uniform and smooth motion

25 of the strip, as for instance with machines work-
ing with motion picture film material.

It is therefore the main object of the present
invention to provide a method permitting the
smooth operation of such a conveying device ab

30 uniform speed. Other objects are to provide
means making use of this method, which are
simple end practically applicable to such convey-
ing devices, which can be readily controlled and
adjusted, and which will not influence the uni-

36 form progress of the strip material.

1 have investigated the problems involved in the
above-mentioned phenomenon and found a meth-
od and device, constituting the present inven-
tion, which remedy the bad effect of this phe-

40 nomenon. The invention will be illustrated by

describing & specific embodiment thereof, which
is shown in the appended drawing, in which:

Fig. 1 is & schematic view of a conveying de-
vice for strip material;

Fig. 2 is & velocity-time diagram of the motion
of the strip material;

Fig. 3 iIs a side view of two adjacent pulleys
connected with & damping device according to
my invention;

80 g, 4 is & section along line 44 of Fig. 3
through the damping device; and

Fig. 5 is a section along line 5—5 of Fig. 4.

Referring now to Fig. 1, 1, 2, 3, and 4 are pul-
leys supporting and conveying a flim strip 5

58 which passes from pulley 1 to pulley 2, makes a

45

‘has an absolute velocity if read from the time axis

-readily understood that the relative motion be-

(CL. 271~-2.3)

semi-circle around pulley 2, passes from there to
pulley 4, and from there in similar manner over
pulley 3 back to pulley 1, in & manner as de-
seribed in the copending patent of John F. Ken-
ninger, No. 1,803,115, granted April 28, 1931.
The strip may either be endless or it may be fed
and taken off at any convenient point of the
arrangement. One or several or none of the
pulleys may be driven, the strip being drawn
in the latter case through the device by external
means which will thereby also rotate the pul-
leys.

Theoretically all of the pulleys should have the
same circumferential velocity, which is also the
progressing velocity of the strip and which should
normally be constant, as shown by dotted line V
of Fig. 2. However, due to the varying friction,
the elasticity of the strip, sudden exterior im-
pulses, the other more or less uncontrollable in-
fluences which render the connection of the
pulleys by the strip not absolutely rigid, the
speéds of the pulleys will net be uniform and they
will therefore move relatively to each other. This
is indicated by curve V’ of Fig. 2.

Taking for instance pulleys 1 and 4, which are
adjacent and connected by a rather long stretch
of strip material, pulley 1 may move uniformly
with speed V at which the film is supplied, where-
as pulley 4 may move with a velocity V’, which
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A, whereas it signifies the relative velocity between
pulleys 1 and 4 if read with V as axis. In actual
practice it is most probable that none of the
pulleys move with the strip velocity V, but that
they all oscillate out of phase to each other rela-
tive to the uniform velocity V, due to wave trans-
mission along the strip or belt, as explained above.
This -relative movement between the pulleys is
very undesirable; it not only imparts an undue
stress to the strip and impairs the proper progress
of the film, but under certain circumstances it
‘may also cause severe oscillations which make any
satisfactory operation Iimpossible. It will be

tween the pulleys is not necessarily as regular as 100

shown in Fig. 2, that both or all pulleys may
deviate from a uniform absolute speed, and that
an irregular curve corresponding to V’ signifies
the undesirable irregular relative velocity between
any pair of pulleys.

In qrder to overcome this undesirable effect, it
is necessary to eliminate the relative motion be-
tween the pulleys without influencing the uni-
form velocity V of the whole system. This can
not be attained by braking one or several pulleys
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or by increasing their inerties, because this would
have the undesirable effect in slowing dowm o

-othervrise Influencing the system speed V without

sccomplishing any desivable efiect with respect
to the relative speed V', I accompiish the ¢ilmi-
neition of the relative motion by inserting & damp-
ing or braking clement belwesn pulleys having
o reletive motion, as for instence pulleys 1 %o &
in the present case. This demping clement may
Ire of eny suitable comsiruction, but I prefer o
construction as shown In Figs. 3, 4, end 5. Fig. 8
shows $he srrengement of three demping devices
6 af cqueal intervals upon the rims of, ahd betwesn,
pulleys 1 and 4.

Referring no
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Am ¢ A
astened upon the fange & of pulley 4 by mear
of serews 9 and 10, this exiension having Lo ears
11 and 12 extending laterally towerd ¥

e A lever 13 ie pivoted iz

B
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mreans of pin screws 14 and 15 gzcure
18 and 17. At one end lever 13
{esiened by suiiable means ag, for e

fela nuts
ning 18
mple, rivels
resiliently
10 piv-

At the other end lever 13 is
tension 7 by means of & v
12 with 2 pin 2

pulley 1.
connected ioe
otally fastened to lever 13
aercss o perforation 22, and by means of o spring
between two washers 24 angd 25 and ir rith
nuls 26 and 27, which also permit adivstment of
tiae tension of spring 23.

It will be seen that any relative molion betwesn
pulleys 1 and £ is substontislly climinoted by
converting the emergy causing thiz motion into
heat at the broking surfece 26,  The device can be
adapted for verious reguirements, s €. g. o the
desired dezree of demping, the energy o be dis-
sipated, the nature of the ozcilletory movement
between the pulleys ete., by verying the numbsr
of demping devices, by changing the braking sur-
face and by edjusting the braking pressure. Ib
will 2lzo be evident thet the damping meansg in
nowige retards the means for driving.the sirip
and pulleys but merely ofiers resiglansce to varia-
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Homg in veloelty between different perts of the
gystem. .

The above-Qeseribed embodiment of my demp-
ing device is not the only one possible, bul & great
uumber of veristions cen be concelved which
would serve the same purpcse, the gist of the
invention being the interposition of an adjusteble
energy consuming clement bhetween conveying
elements with verying relative velocity, v.thout
afiecting the uniform speed with which tae strip
material and the pulleys supporting it ave sup-
wosed o progress,

T claim:

1. A film strip conveying device comprising two
co-pxially mounisd pulleys carrying snd fric-
tionslly conveying o length of film sirip, & lever
pivotelly mounied on one of s2id pulleys and hav-
ing o braking surface, 2 braking surfasce on the
gecond of said pulleys, resilient means between
said lever and seid Arst pulley tending o engage
geid two braking surfaces, and means for adjust-
ing the force excried by s2id resilient mesns,

2. & fm conveying device comprising pulleys
arrenged to receive dlm of one location, dellver
the film at another location and, between tf
locations, convey the fim in at leest bwo !
some of seid pulleys
others in snother lcop, and means Interr
between pulieys in different lcops for dampl

in the other loop.

3. The method of handling fim which ecor
prises conducting the flm along & path consisiing
of & plurslity of loowps, feeding the film to sald
looped pailz ot one location and from the looped
path ai enother lccation, and demping oscille-
tions in the loops by irictionsl trensmission of
ozclllations from one loop to another transvergely
of the Glm so that the cscillations in the respec-
tive loops ftend {0 counteract each other.
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