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This application is a continuation of application Ser. 

No. 303,816 ?led Aug. 22, 1963, now abandoned. 
The invention relates to apparatus for controlling the 

tension in a web, for example of paper, plastic, foil, cloth 
or the like, during its transit through processing ma 
chinery, the apparatus being of the kind employing a 
roller commonly called a loop or dancing roller, which is 
mounted to carry a loop in the web and is movable, 
usually vertically, at right angles to its axis of rotation 
to lengthen or shorten the loop of the web in response to 
a decrease or increase in the tension of the web respec 
tively from a mean position established by a predeter 
mined thrust imparted to the roller in accordance with the 
required tension, the movement of the roller from its 
mean position being sensed and employed to control a 
feeding or take up mechanism so as to decrease or in 
crease respectively the rate of feed of the web and so cor 
rect the departure of the web from the required tension. 
The present invention has for its object a web tension 

ing apparatus of particularly simple and reliable construc 
tion which is able to exercise a ?ne ‘and accurate tension 

. control. 

The present invention consists of an apparatus for con 
trolling tension in a web comprising a loop roller sup 
ported by ?uid operated pistons and cylinders with the 
latter connected to a source of substantially constant fluid 
pressure. 

Preferably said cylinders are connected to a common 
?uid reservoir of relatively large capacity, and a ?uid 
pressure input to said reservoir is fed through a 
pressure regulator which can be adjusted to vary the pres 
sure in said reservoir and hence the tension applied by 
the loop roller to the web. 
One example of the practical realisation of the inven 

tion is illustrated in the accompanying drawings, wherein: 
FIGURE 1 shows schematically a web tensioning sys 

tem according to the invention; and 
FIGURE 2 is a longitudinal cross-section of a piston 

and cylinder of the type employed in the system of FIG 
URE 1. 

In the embodiment of the invention illustrated in FIG 
URE 1 the web 2 passes through the nip between a pair 
of feed rollers 3 and 4 driven from an electric motor 5, 
and thence passes beneath a horizontally spaced apart 
parallel pair of horizontally extending idle rollers 6 and 
7. Mounted for movement in a vertical plane between 
and parallel to the axis of the idle rollers 6 and 7 is a 
loop or dancing roller 8 rotatably mounted on a shaft 9 
which is supported in the vicinity of its two ends by a 
pair of single acting ?uid-operated pistons and cylinders 
10 and 11 disposed one on each side of the web and be 
neath the shaft 9. 

Both of the cylinders 10 and 11 are fed from a common 
reservoir 12 or accumulator of large capacity compared 
with that of the cylinders 10 and 11 so that movement 
of the pistons results in an insigni?cant change in pres 
sure in the reservoir 12. The reservoir 12 is in turn fed 
from a ?uid source (not shown) through an adjustable 
pressure regulator 13 which can be controlled to vary 
the pressure in the reservoir and thus the thrust applied 
by the pistons 10‘ and 11. 
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2 
The loop roller shaft 9 is engaged in the forked end 

of an arm 14 fast on a spindle 15 driving an error 
signal generator 16 in a conventional type of servo sys 
tem 17 designed to control the speed of the drive imparted 
to the feed rolls 3 and 4 by the electric motor 5. 

In operation, the pressure regulator 13 is set to a given 
value to maintain a selected substantially constant pres 
sure in the reservoir 12 whereby a required upward thrust 
is imparted to the two ends of the loop roller shaft 9 
carrying a loop of web 2 between the two idle rollers 6 
and 7 so as to create the required tension in the web. 
Following any increase or decrease in tension in the web 
2 the length of the loop in the web decreases or increases 
respectively thereby depressing or elevating the loop roller 
'8 which still maintains its selected thrust on the web, and 
this loop roller movement transmits via shaft 9, forked 
arm 14 and spindle 15, an equivalent angular movement 
to the error signal generator 16 so as to increase or de 
crease the speed of the drive imparted to the feed rollers 
3 and 4 thereby to correct the web tension. 

It will be appreciated that for sensitive control of the 
web tension the friction between the pistons and cylin 
ders 10 and 11 must be of a low order. To this end, and 
as shown in FIGURE 2, each piston 20 is of substantial 
ly smaller diameter than that of the bore of its cylinder 
21 and a seal between these parts is made by a rubber 
bag like diaphragm 22, having an upper closed end which 
supports the piston 20 with a fold '22’ in the diaphragm 
‘between the periphery of the piston and the cylinder so 
that movement of the piston in the cylinder is accom 
panied by rolling of the fold in the diaphragm along the 
internal wall of the cylinder. By this means direct fric 
tional engagement of the piston with the cylinder is 
avoided and the friction present is only that resisting 
?exing of the diaphragm 22. 

Preferably the ?uid pressure medium employed is air 
rather than a liquid to provide resilience in the mounting 
of the loop roller 9. 

I claim: 
1. A web tensioning apparatus comprising a pair of 

web feed rollers, an electric motor driving said rollers, a 
pair of parallel idle rollers having ?xed axes, a rotatable 
loop roller mounted on a shaft for vertical movement 
between and parallel to said idle rollers, a pair of piston 
and cylinder units supporting opposite ends of said shaft, 
a large capacity reservoir connected to supply constant 
fluid pressure to both of said cylinders, the relative ca 
pacities of said reservoir and said cylinder units being such 
that changes in position of the loop roller with changes in 
size of the loop during changes in rate of feed of said 
web do not signi?cantly change said ?uid pressure, an 
adjustable pressure regulating valve for maintaining a de 
sired ?uid pressure in said reservoir, an angularly dis 
placeable element operably connected to be responsive 
to the vertical movement of said shaft caused by a varia 
tion in size of said loop due to variation in the rate of 
feed of said web, an error signal generator driven by said 
element in proportion to said shaft movement, and a 
servo system under the control of said generator for 
compensatively varying the speed of drive between said 
motor and feed rollers to maintain said desired web ten 
sron. 

2. Apparatus for controlling the tension in a web that 
is being transported by feed means having a drive motor, 
said apparatus comprising a pair of spaced parallel web 
engaging idler rollers arranged on ?xed axes, a web en 
gaging loop roller disposed in a loop of said web formed 
between said idler rollers, ?uid pressure means compris 
ing a pair of cylinder and piston assemblies supporting 
said loop roller at opposite sides of the ‘web, said cylinder 
and piston assemblies constituting the sole support for 
said loop roller, and means for supplying a selected con~ 
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stant ?uid pressure to both of said cylinders whereby to 
cause said loop roller to exert and maintain su?icient 
thrust on the web in said loop to produce a desired ten 
sion in the moving web regardless of changes in position 
of the loop roller caused by changes in the rate of feed 
of the web that result in changes in size of the loop, each 
of said cylinder ‘and piston assemblies comprising a fold 
able ?exible diaphragm within the cylinder containing 
said pressure and a piston supported within a circum 
ferential fold in said diaphragm. 

3. Apparatus for controlling the tension in a web that 
is 'being transported by feed means having a drive motor, 
said apparatus comprising a pair of spaced parallel web 
engaging idler rollers arranged on ?xed axes, a web en 
gaging loop roller disposed in a loop of said web formed 
between said idler rollers, ?uid pressure means compris 
ing a pair of cylinder and piston assemblies supporting 
said loop roller ‘at opposite sides of the web, and means 
for supplying a selected constant ?uid pressure to both 
of said cylinders whereby to cause said loop roller to 
exert and maintain su?icient thrust on the web in said 
loop to produce a desired tension in the moving web re 
gardless of changes in position of the loop roller caused 
by changes in the rate of feed of the web that result in 
changes in size of the loop comprising a common ?uid 
pressure reservoir having a large capacity compared with 
said cylinders and being constantly connected by conduit 
means into both of said cylinders, the relative capacity of 
said reservoir and ‘cylinders being such that normal 0);! 
erational movement of said pistons resulting from said 
changes in position of said loop roller with changes in 
the rate of feed of said web produces only insigni?cant 
changes in pressure in said reservoir. 

4. In the apparatus de?ned in claim 3, means de?ning 
an inlet for supplying ?uid under pressure into said reser 
voir and a variable ?uid pressure regulator in said inlet 
for maintaining a desired ?uid pressure in said reservoir. 

5. In the apparatus de?ned in claim 3, said cylinder 
and piston assemblies constituting the sole support for 
said loop roller. 

6. Apparatus for maintaining constant tension in a 
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web that is being transported by feed means having a 
variable speed drive motor, said apparatus comprising a 
pair of spaced parallel web engaging idler rollers ar 
ranged 0n ?xed axes, a web engaging loop roller disposed 
in a loop of said web formed ‘between said idler ‘rollers, 
?uid pressure means supporting opposite ends of said loop 
roller and comprising a pair of cylinder and piston as 
semblies and means for supplying a constant ?uid pres 
sure to both of said cylinders whereby to cause said loop 
roller to exert and maintain suf?cient thrust to produce a 
desired tension in the moving web regardless of changes 
in position of the loop roller caused by changes in the 
rate of feed of the web that result in changes in size of 
the loop, said loop roller being displaced by the web when 
said loop changes in size in response to changes in the 
rate ‘of feed of said web, and means responsive to said 
displacement of said loop roller for correctively varying 
the speed of said motor for preserving said desired ten 
sion in the moving web, said means for supplying con 
stant ?uid pressure to said cylinders comprising a reser 
voir having a large capacity compared with said cylinders 
and being constantly connected by conduit means to said 
cylinders, the relative capacity of said reservoir and cyl 
inders being such that normal operational movement of 
the pistons produces only insigni?cant change in pressure 
within the reservoir. ‘ 

7. In the apparatus de?ned in claim 6, said motor 
speed varying means, being operatively connected between 
the loop roller and said Web drive motor. 

8. In the apparatus de?ned in claim 6, said cylinder 
and piston assemblies constituting the sole support for 
said loop roller. 
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