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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 
is 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 emi 
ployed in developing or printing machines, etc. 
In certain instances the strip material, as for 
instance the motion picture film in a printing 

15 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 notion 

26 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 at 

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

35 form progress of the strip material. 
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 a specific embodiment thereof, which 
is shown in the appended drawing, in which: 

Fig. is a schematic view of a conveying de 
Vice for strip material; 

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

3ig. 3 is a side view of two adjacent pulleys 
connected with a damping device according to 
ray invention; 

50 Fig. 4 is a section along line 4-4 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 pull 

leys supporting and conveying a film strip 5 
ss which passes from pulley 1 to pulley 2, makes a 

45 
readily understood that the relative motion be 

(C. 271-23) 

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 a manner as de 
scribed 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 pull 
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 W 
of Fig. 2. However, due to the varying friction, 
the elasticity of the strip, sudden exterior in 
pulses, the other more or less uncontrollable in 
fluences which render the connection of the 
pulleys by the strip not absolutely rigid, the 
speeds of the pulleys will not be uniform and they 
will therefore move relatively to each other. This 
is indicated by curve W' of Fig. 2. 

Taking for instance pulleys and 4, which are 
adjacent and connected by a rather long stretch 
of strip material, pulley 1 may move uniformly 
with speed W at which the film is supplied, where 
as pulley 4 may move with a velocity V', which 

O 

5 

has an absolute velocity if read from the time axis 85 
A, whereas it signifies the relative velocity between 
pulleys 1 and 4 if read with W 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 W, 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 impossible. It will be 

tween the pulleys is not necessarily as regular as 00 
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 order to overcome this undesirable effect, it 
is necessary to eliminate the relative motion be 
tween the pulleys without influencing the uni 
form velocity W of the whole system. This can 
not be attained by braking one or several pulleys 
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