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[57] ABSTRACT 

A web drive and web processing controls for web pro 
cessing machines which include a synchronous torque 
booster whose input rotation is derived from the web 
spaced near the storage roll via a‘ web-driven idler 
roller and whose output rotation positively drives web 
advancing rollers and the web processing rollers or 
other processing means, thereby maintaining a cons 
tant controlled tension on the web in the processing re 

4 Claims, 1 Drawing, Figure 
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WEB DRIVE AND WEB PROCESSING CONTROLS 
FOR WEB PROCESSING MACHINES 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to web drives and in 

particular to controls for the synchronous drive of web 
advancing means and of web processing means in the 
web processing stations of web processing devices. 

2. Description of the Prior Art 
The ?eld of application of the present invention in 

cludes such web processing devices as web slicing and 
web cutting machines with drum-type cutters, web 
winding machines, web unwinding machines, web 
stretching machines, web printing machines and many 
others. The webs thus processed are generally in the 
form of a continuous thin and ?exible band or ?lm of 
either metal, synthetic material or other materials of a 
similar nature. 
Such processing machines generally have a driven‘ 

supply roll and a variable-torque storage roll or storage 
rolls, around which the web is wound with an approxi 
mately constant circumferential tension. The web is 
thus subjected to a certain longitudinal tension be 
tween the supply roll and the storage roll, which ten 
sion is variably augmented or diminished through fric 
tion, processing resistance and other forces in the pro 
cessing device, and these in turn are in?uenced by the 
processing speed. One known approach to a stabiliza‘ 
tion of the web tension suggests the use of a variable 
speed web drive by means of which the friction of the 
processing roller and other processing resistances, such 
as a cutting resistance for example, may be compen 
sated for. This solution includes a DC-motor. which re 
sponds to the speed of web advance. The drive is con 
trolled through ‘the residual friction'between the pro 
cessing roller and the advancing web. It is not possible, 
however, to adjust this type of auxiliary variable-speed 
drive in such a way that direction and size of its drive 
assistance provide an accurate compensation for the 
varying mechanical resistances in ' the web run, spe 
cially in high speed processing machines. A residual 
force of variable size remains between the web and the 
processing rollers and either pulls the web forward or 
tends to retard it. 
The problem of varying web tensions is especially 

critical where thin and stretchable webs or ?lms are 
being processed and where it is desirable to use supply 
rolls and storage rolls of large capacity with a wide di 
ameter range. The rotary inertia inherent in such‘heavy 
rolls further adds to the difficulties in controlling the 
web tension at high operating speeds. For some very 
sensitive webs, however, it is highly desirable to main 
tain the web tension during processing at a constant 
minimal value. In other cases it is necessary to prevent 
any difference in speed between the surface of the pro 
cessing rollers and the web, especially such cumulative 
errors as are caused by slippage. In many cases it is ad 
vantageous to have both a constant web tension and a 
synchronous web advance without slippage. 

SUMMARY OF THE INVENTION 
It is a primary objection of the present invention to 

provide a web drive for web processing machines in 
which the web advancing means and web processing 
means are driven synchronously and by means of which 
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the web tenson in the processing station, or stations, is 
maintained at a constant value. 

The invention proposes to attain the above objective 
by suggesting a web drive and web drive controls which 
include a torque booster with synchronously rotating 
input and ouput shafts, the input motion being pro 
vided by a web-driven idler roller which engages the 
web near the web-advancing storage roll, the output 
motion being used to positively drive the web process 
ing rollers or other processing means in the web pro 
cessing station and to positively advance the web from 
the supply roll to the web processing station at exactly 

‘ the same lineal web speed at which the web moves over 
the idler roller. 
Th web-driven idler roller is preferably so arranged 

that the web partially wraps around the roller, thereby 
giving an accurate indication by its circumferential 
speed at the lineal web speed. 
This same circumferential speed is instantly repro 

duced with any desirable force at the web advancing 
rollers and at the wb processing rollers in the web ‘pro, 
cessing‘ station. 

In addition to providing a variable speed signal the 
roller also conveniently provides the integral value of , 
the speed signal, viz‘. the total web advance, so as to 

. eliminate the possibility of any, cumulative errorin web 
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. roller is preferably arranged near, or in pre-loadedvcom 
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advance. Thus, the device of the invention provides for 
an accurately synchronous drive connection between 
the web advancing means and the ‘web’ processing 
means so that the web tension in the region of the web 
processing station, i.e. between the idler roller and the 
web-advancing roller remains unaffected by variations 
in the web tension outside this region, such as for exam 
ple, by variations in the overall web tension resultingv 
from the drives of the supply and storage rolls. This fea 
ture is particularly important for sensitive webs. 

In a further re?nement of the invention it is suggested 
'to connect the idler roller via a tachometer shaft with 
the input of the‘ torque booster, the output shaft of the 
latter being in positive drive connection with the web 
advancing roller and‘web processing means. The idler 

tact, wth the storage roll. ‘ 

The torque booster is preferably a known hydraulic 
torque booster with synchronously rotating input and 
output shafts.‘ The movement of the input shaft of the 
hydraulic torque booster controls the intake opening of 
a hydraulic valve in the booster and thereby causes the 
output shaft to move in unison with the input motion.‘ 
This hydraulic booster is so designed that the phase de 
viation (lag or advance) between input shaft and out 
put shaft does not exceed a predetermined design 
value, for example one angular degree. Consequently, 
there cannot occur any greater angular deviation be 
tween the idler roller and the booster-driven rollers 
than the above design value. Nor is it possible that this 
phase deviation may increase above the design value in 
the long run. Thus, the maximum phase deviation is so 
small that it can easily be sustained byv the web length 
within the controlled ‘web region, and its operative ef 
fects can safely be neglected. ' 



3,759,432 
3 

BRIEF DESCRIPTION OF THE DRAWING 

Other objectives and advantages will become more 
apparent from the following detailed description when 
taken together with the accompanying drawing which 
illustrates, by way of an example, a preferred embodi 
ment of the invention in which 
the FIGURE illustrates in a schematic representation 

a web processing device with a web slicing station and 
a web drive embodying the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In the drawing the device of the invention is used in 
conjunction with a web slicing staton of which only a 
simplified schematic representation is given. Lkewise, 
the web drive elements themselves are shown only 
schematically. All stationary structural elements and 
many other known design details have been eliminated 
for reasons of simplicity. 
The web supply unit 1 of the device includes a supply 

roll 2 from which a continuous web 3 is unwound. This 
supply unit may for example include, as shown, a hy 
draulic drive motor 4 which is driven by a hydraulic 
pump 5 via two pressure lines. These elements are not 
being claimed as novel parts of the invention. Within 
the processing machine are consecutively arranged the 
rollers 6, 7, 8 and 9, as well as a slicing roll 10 with a 
counter roller 11. From the processing station 10, 11 
web 3 reaches a storage unit 12 which includes a stor 
age roll 13 and an idler roll 14. The storage unit is simi 
larly driven by a hydraulic motor 15 receiving its pres 
sure from a pump 16. This drive is arranged to provide 
a substantially constant circumferential pull on the 
storage ‘roll 13. 
The idler roller 14 is so arranged that it engages the 

web 3 over a substantial angle of its circumference so 
as to assure that its circumferential speed is the same 
as the web speed. The idler roller 14 drives to tachome 
ter shaft 17 which is connected to the input shaft 18 of 
a hydraulic booster 19 by means of mechanical trans 
mission elements. To the booster motor 19 is con 
nected a hydraulic pressure line 20. The boosterv 19 is 
so arranged that the rotation of the input shaft 18 opens 
a valve passage through which the supply of pressure 
?uid is adjusted. The entering fluid drives the booster 
output shaft 21 so as to rotate in the direction of valve 
closing, thereby causing output shaft 21 to follow shaft 
18 in a rigorously synchronous motion. The output 
shaft 2] drives the web advancing roller 8 and the slic 
ing roller 10 via transmission shafts 22 and 23, respec 
tively, by means of intermediate transmission elements. 
The synchronous drive of these two rollers assures a 
constant minimal tension on the web region between 
roller 8 and idler roller 14. 
The above-described drive controls provide a web 

drive in which, except for a minimal phase deviation 
limited to a predetermined design value, the rollers 8 
and 10 have the same circumferential speed as the idler 
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4 
roller 14. 
The invention thus makes it possible to positively 

drive any number of rollers within a web processing 
machine in synchronous response to the lineal web 
speed in the web region between the processing station 
and the driven storage roll. This also means that the 
web passing through the processing station or stations 
has a lineal speed which is the same as the circumferen 
tial speed of the processing roller so that any slippage 
or friction effect between web 3 and cutting roller 10, 
for example, is Obviated. 
The invention also permit a deliberate adjustment of 

different circumferential speeds at different rollers in 
cases where this is desirable, as for example when the 
web is to be stretched. This result is obtainable by 
merely changing the mechanical transmission elements 
of the torque booster 19 accordingly to obtain the de~ 
sired speed ratio. 

I claim; 
1. A web drive for web advancing means comprising 

in combination: 
a web supply roll and a web storage roll as part of the 
web processing machine; 

means for driving at least the web storage roll to wind 
the web around the roll; 

means for processing the web in a processing station 
located between the supply and storage rolls; 

means for advancing the web from the supply roll to 
ward the processing station; 

means for sensing the lineal web speed at a point ad 
jacent the storage roll; and . 

a torque booster responsive to said sensing means for 
driving the processing means and the advancing 
means at a speed equal to the lineal web speed as 
sensed by the sensing means. 

2. A drive as de?ned in claim 1, wherein: 
the sensing means is in the form of an idler roller 
which engages the web near the storage roll with 
frictional contact over a substantial portion of the 
idler roller circumference, the idler roller being op 
erationally linked to the torque booster to provide 
a controlling input therefor. ' 

3. A drive asv de?ned in claim 2, wherein: 
the torque booster is a synchronous hydraulic torque 
booster with an input shaft and an output shaft, the 
idler roller being mechanically linked to the 
booster input shaft via-positive transmission means, 
the web processing means and web advancing 
means being likewise mechanically linked togthe 
booster output shaft to be driven thereby. 

4. A drive as de?ned in claim 2, wherein: 
the torque booster, the processing means, the ad 
vancing means, and the sensing means are so ar 
ranged relative to one another that the circumfer 
ential speed of the processing means and of the ad 
vancing means is the same as the lineal web speed 
sensed by the sensing means. 

* * 1k * * 


