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1. 

3,312,415 
MEANS FOR CONTROLLING THE 

TENSION OF A WEB 
Michael Anthony Jeans, Dorking, Surrey, England, as 

signor to The Printing, Packaging and Alied Trades 
Research Association, Leatherhead, Surrey, England, a 
corporation of the United Kingdom 

Filed Mar. 3, 1965, Ser. No. 436,803 
Claims priority, application Great Britain, Mar. 9, 1964, 

9,837/64 
10 Claims. (C. 242-75.43) 

This invention relates to a tension sensing device 
whereby variations in the tension of a travelling web may 
be detected, and to a method of controlling the tension 
of a travelling web using such a tension sensing device. 
Known methods of web tension controlling include the 

use of a “dancing roller,' which is resiliently mounted 
on sprung bearings and around which passes the ten 
sioned web. Variations in the web tension cause vari 
ations in the force acting on the springs fixed to the bear 
ings and consequent variations in the position of the 
“dancing roller.” Such a tension regulating device is op 
erated by means controlled by the variations in the posi 
tion of the "dancing roller.” Such apparatus provides 
an appreciable frictional resistance to the passage of the 
web, and has the further disadvantage that the speed of 
response to rapid variations in the web tension is lim 
ited by the inertia of the roller. 

It is an object of the present invention to provide a 
tension sensing device in which friction is minimized, 
and which operates tension regulating means with a faster 
response to sudden variations in the tension of the Web 
than previously known arrangements. 

According to the present invention, a tension sensing 
device comprises a fixed shaft or bar, round which a 
travelling web is guided, formed with an opening in its 
surface, said opening communicating with a source of 
fluid under pressure through one or more restricted pas 
sages situated within said shaft or bar closely adjacent 
to said opening and adapted to provide a fluid cushion 
between the web and the shaft or bar, thereby holding the 
web away from the surface, and pressure detecting means 
in communication with means being a part of the fluid 
cushion. 
Two or more openings may be provided in the surface 

of the shaft or bar, each of said openings being con 
nected to the source of pressure fluid by restricted pas 
SageS. 

The or each opening may be connected directly to 
the pressure detecting means; alternatively one or more 
separate apertures may be connected to the pressure de 
tecting means, and be situated in the shaft or bar Sur 
face so as to communicate with the fluid cushion. 

Preferably means is provided for regulating the tension 
in the web. 

Also according to the present invention a method for 
controlling the tension of a travelling web includes sub 
jecting the travelling web to the action of pressure fluid, 
so that variations in tension in said web cause variations 
in the pressure of said fluid, which pressure variations 
cause in turn variations in the speed of travel of, and 
hence tension in, said web. 
The pressure detecting means may comprise a slide 

valve operated by the pressure of the fiuid cushion act 
ing against the thrust of an adjustable reference spring. 
The tension regulating means may comprise a shoe brake 
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adapted to inhibit movement of a roll from which the 
web material is unwound. Alternatively the tension regu 
lating means may comprise a motor controlled by the 
pressure detecting means and adapted to drive the travel 
ling web itself or the roller on which the web material 
is wound. 
The invention is now described by way of example 

with reference to the accompanying schematic drawings, 
in which: 
FIGURE 1 shows a tension sensing means for use in 

the feed of a web of material, e.g., paper, and 
FIGURE 2 shows a modified form of the shaft or 

bar. 
Referring to FIG. 1, a web 1 of paper, sheet metal, 

textile or similar material is led around a fixed shaft 
or bar 2 from a reel 3, supported by a spindle 4 on a 
bracket 5. The fixed shaft or bar 2 is formed with a 
central duct 6 which is connected via an external pipe 
7 to a source of fluid under pressure (not shown). 
The duct 6 communicates through one or more re 

stricted passageways 8, with a chamber 9 running along 
the shaft or bar. The chamber 9 communicates with an 
opening in the form of a shallow recess 10 formed in 
the surface of the shaft or bar 2, and extending over a 
part of that portion thereof over which the web 1 is 
trained. The chamber 9 also communicates directly with 
a further duct 11 formed in the bar 2. 
A pipe 12 connected to the duct couples the ten 

sion sensing means described above to a pressure de 
tecting device, which has the form of a slide valve. This 
valve comprises a cylindrical tube 13 formed with five 
equally spaced annular grooves 14a, 14b, 14c, 14d and 
14e in its inner surface, inside which tube a rod 15 
formed with four equally spaced lands 16 is a tight slid 
ing fit. The lands 16 are so arranged that at any time 
two pairs of adjacent grooves are in communication with 
each other. The pipe 12 is connected to one end of 
the tube 13, and a plunger 17 is slidable in the valve 
tube 13, and is connected, through a ball joint 18, to 
the end of the rod 15 adjacent the tube end connected 
to the pipe 12. Consequently the fluid pressure in the 
tube 2 acts against the plunger 17 and through this on 
the rod 15. At its other end, the rod 15 is connected, 
through a ball joint 19, to an end member 20, slidable 
in the tube 13. A spring 21 lies in compression between 
the end member 20 and an abutment member 22 which 
is longitudinally adjustable in the tube 13 by means of 
a screw head 23. 
The central annular groove 14c is connected by a flow 

line 24 to a second source of fluid under pressure (not 
shown), and the two outermost grooves 14a and 14e are 
connected by a line 25 to exhaust. The two remaining 
grooves 14b and 14d are connected by lines 26 and 27 
respectively to opposite ends of a cylinder 28, in which 
slides a piston 29. The piston 29 controls means for 
regulating tension in the web 1. The piston 29 operates 
a shoe brake 30, which is arranged to act against an an 
nulus 3 rotating with the reel 3, by means of levers 32. 
When the apparatus is in operation, the web. 1 is drawn 

from the reel 3, round the stationary shaft or bar 2. The 
pipe 7 is connected to a source of fluid under pressure, 
and this fluid flows at an approximately constant rate 
through the restrictions 8. The fluid then flows out be 
tween the web 1 and the shaft or bar 2, so that a fluid 
cushion is formed therebetween as indicated by the ar 
rows 33. The frictional drag on the web is thus 
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travels to said elongated body, and in which said regulat 
ing means comprise a shoe brake adapted to inhibit rota 
tion of said rol. 

9. A device according to claim 1 in which the pressure 
detecting means comprise a diaphragm with a sensing sys 
ten attached thereto, the pressure prevailing at one of 
the faces of the diaphragm being the pressure of the fluid 
cushion. 

0. A device according to claim 1 in which said open 
ing is in the form of a shallow recess formed in the sur 
face of Said elongated body and extends over a part of 
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that portion of said elongated body over which said web 
is trained. 
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