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weBTENSIONING DEVICE 
THE INVENTION 

In a wide variety of industries, endless belts or webs are em 
ployed in the production of sheeted materials. Typical of these 
industries is the paper industry, whereinfelt, wire, or synthetic 
materials are formed into endless belts or webs which are 
trained about a series of rolls. The function of these websis to 
convey materials which are normally in the form of a sheet 
such as paper or paperboard from one point to another. Many 
times, these webs have additional functions, such as the 
removal of moisture from the product being conveyed. Due to 
the nature of their construction, these webs have a tendency 
to undergo changes in their overall length, whether due to 
stretching or shrinking caused by their contact with moisture, 
heat, etc., or due to other factors such as sudden or gradual 
buildup of material on a roll within a loop of the web. 

Oftentimes, the webs are periodically replaced when they 
become worn or no longer serve the intended purpose. Due to 
the many varied uses of these webs, oftentimes it is not possi 
ble to obtain a sufficient quantity of replacement webs which 
are exactly the same length. For these, and other reasons, it 
has been the practice in many industries including the paper 
industry to employ tensioning devices which are designed to 
take up the slack andlor maintain a desired amount of tension 
in the looped belt or web. 
Due to the many problems found in operating processes 

wherein endless websorbelts are employed, the art has long 
searched for a simple, effective means for tensioning a web, 
which device is sufficiently adaptable to allow for sudden or 
gradual changes in overall web length. 

Accordingly, it is an object of this invention to provide a 
simple, efficient and practical device for tensioning endless 
belts or webs. 

It has now been discovered that such a device may be pro 
vided by the present invention. Basically, the invention com 
prises the use of a roll suitable for engaging the web and at 
tached to a frame by a pair of pivot support arms. The frame is 
mounted on the surface of the plant employing such a device, 
Also connected to the roll, and preferably connected at the 
two ends of the roll, are connector arms which are in turn con 
nected to a power means such as a piston, air cylinder, hydrau 
lic cylinder, mechanical spring or other thrust creating device. 
The power means is adapted to move the roll in a direction 
suitable for tensioning the web. As a further part of the 
present device, cross shaft means connecting the pair of pivot 
support arms are employed to maintail the pivot supportarps 
in a parallel relationship with each other, thereby obviating 
the difficulty of uneven wear and stress on the web. 

In a preferred embodiment, the pivot arms are positioned to 
form an angle with the vertical such that the weight of the roll 
tensions the webby itself. This feature is desirable for it allows 
some tensioning of the web under circumstances wherein the 
power means may fail; due to a sudden loss of pneumatic pres 
sure for example. Ordinarily, the angle which the pivot arms 
make with the vertical will range from 10 to 40, although a 
smaller or greater angle would also be possible. 

In another embodiment, the invention includes the use of a 
means for moving the frame along the surface or floor of the 
plant. This means for moving the frame along the floor surface 
permits the device to tension the web after large changes in 
web length, such as, for example, where a felt will stretch sub 
stantially after several days of operation. It is further possible 
to include means for responding to the position of the pivot 
support arms, wherein these means for responding to the arms 
indicates a change in web length and actuates the means for 
moving the frame along the floor surface. These means may be 
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direction causing tension in the web. Likewise, should there 
be a sudden or gradual buildup of material on one of the rolls 
which supports the web, the position of the pivot support arm 
would indicate a shortening of the web, thereby causing the 
frame and the entire device to move in the opposite direction. 

For a more complete understanding of the present inven 
tion, and the various embodiments, reference is hereby made 
to the drawings, in which: 
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FIG. 1 represents a side schematic view of the preferred em 
bodiment of this invention; and 
FIG.2 represents apartial front view of the device of this in 

vention. 
As can be seen in FIG. 1, a web 2 is being tensioned by the 

device of the present invention. This device comprises a frame 
10 which is mounted on a surface it which may be the floor of 
the plant employing the device, or it may be some form of 
track or guide means. Positioned below the top of the frame 
and being wrapped by the web 2 is a roll 14. The roll 14 is 
suspended from the frame 10 by pivot support arms 12 which 
are connected to the roll 14 at each end thereof. 
As shown in Fig. 2, the pivotarm12 is mounted to the frame 

10 by a cross connecting shaft 13. These mountings are pro 
vided with bearings or other suitable friction relieving means 
when suitable. Although only one end of the roll 14 and the 
cross connecting shaft 13 are shown in FIG. 2, it is to be un 
derstood that a like mounting arrangement is shown at the 
other end of the roil 14 and shaft 13. The roll 14 is mounted 
on a shaft 16 through journal 15 and is connected to bearing 
means 18, thereby permitting the roll 14 to move along with 
the web 2. The pivot support arm 12 is fixedly mounted to the 
bearing means 18. 

Also attached to the ends of the roll 14 is a pair of connec 
tor arms 20, mounted to the bearing means 18 through pivot 
mounting 19. These connecting arms 20 are attached to a 
power means 22, which as shown in FIG. 1 may be an air 
cylinder or other device which is capable of moving the con 
necting arm 20 in a direction suitable for tensioning the web 2. 
Air lines 23 are shown as a source of power for the power 
means 22. 
As mentioned above, in a preferred embodiment of the 

present invention, the pivot arms 12 form an angle with the 
vertical such that the weight of the roll 14 tensions the web 2. 

45 

50 

55 

60 

65 

adapted to operate intermittently, such as by the actuation of 70 
limit switches which are activated by the position of the pivot 
support arms. If, for example, the position of the pivot support 
arm indicates that the web has increased in size, such as 
through stretching, the frame and therefore the entire device 

As shown in FIG. 1, the pivot supportarm12 forms an angle A 
between the imaginary vertical line 24 and the center axis 26 
of the pivot support arm 12. It can be seen that the angle A 
may vary during operation of the device. Of course, the larger 
that angle A becomes, the more effect the weight of the roll 
has on the web 2. Normally, the angle A will range from about 
i0 to about 40. Of course, if the angle A were to be less than 
0', that is if the pivot arms were to be swung out past the verti 
cal line, the weight of the roll would operate in the direction 
opposite to the direction necessary for tensioning the web. 
Similarly, as angle A increases substantially, a limit will be 
reached when the pivot arm 12 is fully extended in the web 
and can no longer pivot. 
Thus it can be seen that the roll 14 is adapted to move in 

response to minor variations in the tension of the web 2. Nor 
mally, during the operation of the present device, a very 
gradual change in the overall length of the web will occur. In 
addition, oftentimes minor quantities of material are momen 
tarily introduced on the other rolls which support the web, 
thereby causing a slight shortening of the web. During these 
changes, the action of pivot arms 12 supporting the roll 14 al 
lows for these minor changes while maintaining a constant 
tension on the web 2. The tension caused by the web is 
completely balanced by the tension in the opposite direction 
caused by the weight of the roll and the thrust of the power 
means. Minor changes in the length of the web will result in al 
most immediate changes in the position of the roll, but the ten 
sion on the roll will be maintained at the desirable level. 
To accommodate large changes in the length of the endless 

belt or web, several features of the present invention are suita 
would move away from the inside of the web and in the 75 ble. It is possible to mount a series of contact points 33 at the 
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point where the frame. and the pivot support arm are con 
nected. By attaching an indicator point 32 to the pivot arm, 
variations in the position of the pivot arm 2 will cause the in 
dicator 32 to contact the various contact points 33. If, for ex 
ample, the endless belt were to break, the roll 14 would swing 5 
to the left in FIG, . As the indicator 32 reached a suitable 
contact point 33, a signal could be transferred automatically 
to the power means 22 to shut off the power means 22 and 
prevent the operation of the device in an uncontrolled 
manner. Similarly, should a large quantity of material become 10 
wedged in between one of the rolls supporting the web and the 
web, thereby materially shortening the length of the web, a 
swing of the roll towards the right in FIG. 1 would cause the 
indicator 32 to contact a different contact point 33. This con 
tact point could cause a signal to operate the power means to 15 
cause a reduction in the tension thrust due to the shortening of 
the web, or it could in fact shut off the drive means rotating 
the web, thereby saving a possible loss of the web itself 
through excessive tension. 

Further use of these contact points to automatically control 20 
the operation of the present invention is also possible. As has 
been mentioned above, oftentimes large but not dangerous 
changes in the length of the web will occur. If the device is 
operated manually, the entire frame 0 can be moved along 
the surface 11, such as by the means provided in FIG. 2. Gears 25 
28 may be mounted in the base along a track (not shown) 
and attached to a shaft 29 which in turn connects to wheel30. 
A rack 17 in frame 10 then moves the frame 10 when gears 28 
are turned. By observation of the position of the pivot support 
arms 2, and other factors, the operator may rotate the wheel 30 
30 causing movement towards or away from the tensioning 

35 

40 

45 

50 

55 

60 

65 

70 

75 

3,537,573 . 
4. 

direction to accommodate changes in web length. Also, the 
above mentioned contact points 33 can be arranged to signal 
an automatic motor 34 for moving the frame along the sur 
face. Thus if a large increase in web length were effected, the 
indicator point 32 would necessarily be swung in the direction 
to operate a contact point which cause the entire device to 
move away from the web, thereby accommodating the in 
crease in length. Decreases in length could likewise be accom 
modated. 
Thus it can be seen that a simple and effective device for 

tensioning webs has been provided by the present invention. 
We claim: 
A. A device for tensioning a web comprising: a frame 

mounted on a surface; a roll suitable for engaging said web; a 
pair of pivot support arms, one being mounted on each end of 
said roll and attached to said frame; power means fixedly 
mounted; a pair of connector arms, mounted on each end of 
said roll and further attached to said power means, whereby 
said power means is adapted to move said roll in a direction 
tensioning said web; cross shaft means connecting said pair of 
pivot support arms to thereby maintain said arms in a parallel 
relationship with each other; means for moving said frame 
along said surface, whereby said device operates to tension 
said web after large changes in web length, and said means for 
moving said frame along said surface, including means for 
responding to the position of said pivot support arms, whereby 
movement of said pivot support arms indicating change in 
length of said web actuates said means for moving said frame 
along said surface to maintain tension in said web. 


