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3 Claims. (C. 242-75) 1. 
This invention relates to tensioning mecha 

nisms, and more particularly relates to mecha 
niSms for tensioning Strips, Webs, or strands of 
Various nilaterials, as the said material is proc 
essed, or as the material proceeds from one stage 
to another in a series of processes. The mecha 
nism may be used to tension paper or cloth while 
it is being Wound onto or unwound from a roll 
during a printing process, or may include ten 
Sioning other materials, as for example, the ten 
Sioning of Wire during the process of drawing or 
during the process of applying an insulating 
Coating etc. 

It is desirable in this type of apparatus that 
the tensioning mechanism be capable of main 
taining a constant tension to a fine degree of ac 
Curacy despite the presence of many variables 
that may operate adversely to affect the tension. 
Tensioning mechanisms heretofore used, have 
been complicated, expensive to manufacture, and 
not always entirely satisfactory. Therefore, one 
object of the present invention is to provide new 
and improved tensioning mechanism that will 
be simple to construct, easy to operate, and inex 
pensive to build, and which at the same time 
under all circumstances will produce satisfac 
tory results. 
Another object of the invention is to provide 

an improved tensioning mechanism having a 
Surface that Will at all times be in contact with 
at least a portion of the strand that is being 
tensioned. . 

A further object of the invention is to provide 
an improved tensioning mechanism that in 
cludes a drive pulley, a driven pulley, and a V 
belt drivingly connecting the said two pulleys, 
One of Which is a variable diameter pulley. 
A still further object of the invention is to pro 

vide an improved tensioning mechanism having 
a Surface that Will at all times be in contact with 
at least a portion of the Strand that is being ten 
Sioned and which includes a drive pulley, a driv 
en pulley and a V-belt drivingly connecting the 
said two pulleys, one of which is a variable di 
ameter pulley. m 

A further object of the invention is to provide 
a new and improved tensioning mechanism. 

For a more complete understanding of the in 
vention and its mode of operation, reference 
Should be made to the accompanying drawings 
which form a part of this specification. 

In these drawings, 
Fig. 1 is an elevational side view showing a first 

preferred form of tensioning mechanism em 
bodying this invention as applied to an unwind 
ing and rewinding roll stand; . . . . - . . . . . 

O 

5 

20 

25 

40 

45 

2 
Fig. 2 is a vertical sectional view of the mecha 

nism shown in Fig. 1, taken on line 2-2 of 
Fig. 1, and 

Fig. 3 is a plan view, to a smaller Scale, of a por 
tion of the mechanism shown in Figs. 1 and 2. 

Referring to the drawings this invention is 
shown in a preferred form in Figs. 1, 2, and 3 
as applied to an unwinding and rewinding roll 
Stand comprising a pair of Spaced side frames 
2 and 2' having open bearings 22 and 22' for 
Supporting a spindle 23 that rotatably carries a 
roll 24. As will presently appear, material in the 
form of a strand or ribbon R may be unwound 
from or wound onto the roll 24, according to the 
service to which the mechanism is put. In Fig. 
1, two directional arrows are included to indi 
cate the novement of the ribbon R, as it leaves Or 
goes toward the roller 27; depending on whether 
the ribbon is being unwound from or Wound onto 
the roll 24., 

For the moment it will be assumed that a rib 
bon or strand R is being unwound from the roll 
24. Under these circumstances the ribbon R 
after leaving the roll passes over a freely rotating 
guide roller 25 and thence over a Second freely 
rotating guide roller 26, both of which are rotat 
ably supported between the side frames 2 and 
:2. From the roller 26 the ribbon R, passes 
around a floating roller 27, that is rotatably sup 
ported between a pair of Spaced, tension-respon 
'sive...arms 28 and 28, respectively, located adja 
cent the frames 2 and 2'. The arms 28 and 28 
are keyed onto and supported from a cross shaft 
29 which is fulcrumed in the frames 2 and 
2’. A spring 30, one end of which is attached 
to the arm. 28, and the other end of which is at 
tached to a screw 32 that carries an adjusting 
hand wheel 3, biases the arms 28 in a counter 
clockwise direction (as seen in Fig. 1) about the 
center of the shaft 29. 1 . . . . . . . 

The speed at which the rewinding roll 24 may 
rotate is controlled by a wide moving surface in 
the form of an endless belt 35, which passes 
around a pair of pulleys 36 and 3 and which also 
contacts the surface of the ribbon attached to 
the roll 24. The pulley 36 is carried by a shaft 
38 that is freely rotatably supported between the 
lower ends of a pair of spaced arms 39 and 39. 
The arms 39 and 39' are fulcrumed at a point 
near their center on a shaft 4 that in turn is 
Supported between the ends of a pair of Spaced 
arms 49' and 40'. In order to tension the belt 
35, the roller 35 and the arms 39-39', which sup 
port this roller, are biased about the shaft 4 
by a pair of tension springs 43 and 43. One end 
of each spring 43 and 43’ is connected to a cross 
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shaft 45 that extends between front and back 
Spaced lugs 4 S and 46, that are formed substan 
tially mid-way of the arms 40 and 40, respec 
tively. The other end of the spring 43 is con 
nected to a pin 44 formed on the upper end 
(Fig. 1) of the arm 33, whereas the other end of 
the Spring 43' is in like manner connected to a 
pin 44' carried on the upper end of the arm. 39'. 
In order to control the speed of the belt 35 and 

thus control the speed at which the roll 24 co 
tates, a variable speed driving arrangement for 
the belt 35 is provided. This includes the shaft 
58 and the pulley 3 keyed thereon. The shaft 
5, which provides a connection between the mov 
ing surface or belt 35 and a pulley 6, herein 
after more fully described, is rotatably supported 
between the side frames 2-2 and also Sup 
ports, by means of bearing lugs 5 and 5' at 
the ends of arms 40 and 40', so that the latter 
are fulcruined on the shaft 5 and free to follow 
the reducing diameter of the roll 24, in a known 
Inanner. The Weight of the arms 40-40' and 
the mechanism carried thereby causes the belt 
35 to contact the roll 24 over an extended arc, 
thus assuring firm frictional contact between 2 
the belt 35 and the material of the rol. 24. 
In order to drive the belt 35, there is provided 

a shaft 3i), which preferably is driven from and 
in direct Speed ratio to a machine indicated gen 
erally by the numeral 260, which machine proc 
esses the unwinding ribbon R. The machine 28 
has a pair of pulling rollers 2-282 which ten 
sion and pull the ribbon as it leaves the roller 
2. the shaft of roller 2 has fixed thereon. 
a bevel gear 286 meshing with another bevel gear : 
26 secured to a shaft 238 which carries a sprocket 
269 connected by a sprocket chain or the like 
20 to a sprocket 2 fast on shaft 69. A bevel 
pinion 6i, which is carried on the end of shaft 
60, drives a bevel gear 62, secured on the end 
of a cross shaft 63, which is rotatably Supported 
in the frames 2-2. A flat drive pulley S5 
secured to and rotatable with the shaft 63 drives 
a comparatively wide V-belt 66. The W-belt 
drives the two-part variable-diameter V-belt 
pulley 63, hereinbefore mentioned, carried on 
the previously mentioned shaft 50. One of the 
parts 68 of the driven pulley 6 is tightly keyed 
to the shaft 5, while the other part 69 of the 
pulley S is slidably carried but held from rota 
tion thereon by a key . A helical Spring 3, 
which surrounds a sleeve. On the part 69 and 
contacts a back-up disc 7, urges the part 69 
toward the part 68, and thereby presses against 
the W-belt G6, Urging it to assume a running po- 3.j 
sition as far from the center of the pulley 6 as 
the length of the belt 65 will allow. 
The belt Se is tensioned by an idler pulley 5. 

This pulley may contact either the outside of the 
inside of the belt 66 depending on whether na 
terial is being unwound from or rewound onto the 
roll stand. For the present we will continue to 
consider the case wherein the ribbon is being un 
wound from the roll, and thus, the idler pulley 
5 will contact the outside of the belt 68. The 

pulley 75 is rotatably supported on a stud 6 that 
is carried on one end of an arm 77, the other endi 
of which is keyed to one end of the cross shaft 
29, hereinbefore mentioned. Thus, since the arm 
TT and the arms 28, 28 are all keyed to the shaft 
29, oscillation of the arms 28, 28 which carries 
the floating roller 2, will cause oscillation of the 
arm TT, which by means of the idler pulley 75 
tightens or loosens the tension of the V-belt 66, 
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eter of the pulley 67. If tension in the belt 66 
is increased, the effective diameter of the pulley 
67 is decreased, and vice versa. Furthermore, if 
the effective diameter of the pulley 6 is de 
creased, the speed with which the belt 35 is driven 
Will be increased, and Vice versa. 
The mechanism, shown in Figs. 1, 2, and 3 

functions as follows. Rotation of the machine 
200, to which the ribbon R is being fed, acceler 
ates and finally drives, by means of the chain 20 
and shaft 60, the belt 66 and the belt 35. This 
causes the roll 24 to accelerate and eventually to 
rotate at full speed. However, during accelera 
tion or during full speed operation, the speed of 
the roll 24, due to various causes, may not always 
keep pace with the machine that drives the shaft 
60. In these cases the mechanism of this inven 
tion functions to speed up or slow down the rota 
tion of the roll 24, as may be required. This is 
accomplished by maintaining a balance between 
three forces acting about the shaft 29 as a full 
crum. These forces are represented by: 

(a) The tension in the strand or ribbon R as it 
leaves the roller 2. Increase of this force Causes 
the arms 28-28' to move clockwise about the 
shaft 29. 

(b) The tension of the spring 39, which acts to 
turn the arms 28-28' counterclockwise about the 
shaft 29, and 

(e) The reaction of the belt 66 against the 
idler pulley 75. Increase of this force causes the 
arm 28 to move counterclockwise about the shaft 
29. The spring 33 is adjusted to a tension that 
will cause the mechanism to maintain just the 
proper tension in the ribbon R. 

In the event that the tension in the ribbon R, 
as it leaves the pulley 2 is decreased, the arm 
28 and shaft 29 move counterclockwise. This 
moves the idier pulley 75 to the right (as Seen in 
Fig. 1) and, thereby, reducing the tension in the 
belt 66. This due to the spring 3 allows the pitch. 
diameter of the pulley 67 to increase, and this in 
turn reduces the angular speed at which the shaft 
50 is driven. This slows down the Speed of the 
belt 35, which slows down the speed of rotation of 
the roll 24 and thus allows less ribbon to be fed 
to the machine. This of course increases the ten 
sion in the ribbon as it leaves the pulley 2. 

In the event that the tension in the ribbon R. 
as it leaves the pulley 2i is increased, the arms 
28-28’ and the shaft 29 move clockwise. This 
moves the pulley 5 to the left (Fig. 1) and there 
by increases the tension in the belt 66. This 
causes the pitch diameter of the pulley 6 to der 
crease, and this in turn increases the angular 
speed at which the shaft 50 is driven. This in 
creases the speed of the belt 35, which increases 
the speed of the rotation of the roll 24, and thus 
allows slightly more ribbon to be fed to the ina 
chine 200. This of course decreases the tension in 
the ribbon as it leaves the pulley 2. 
In either of the above, the mechanism of this 

invention restores a balance between the three 
forces a, b, and c, hereinbefore mentioned. When 
this is attained, the ribbon R, continues to feed 
at the proper tension. The corrective action of 
the mechanism is applied without appreciable lag 
and the action is damped, due to the character 
istic and well known dainping action of the belts 
just described. This damping action, as is well 
known, becomes less with increase of Speed of the 
ribbon R. and becomes infinite at Zero Speed of 
the ribbon R. If desirable, this damping action 

and this in turn effects the effective pitch diam- 75 may be supplemented by a separate damping 
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means, of any well known type, as for example 
a dash pot. 
As previously intimated, the mechanism shown 

in FigS. 1, 2, and 3 may also be used to Wind ma 
terial onto the roll 24. When this is done, the 
direction of rotation of the shaft 60 is reversed, SO 
as to drive the roll 24 in a counterclockwise direc 
tion as seen in Fig. 1 and the belt 66 is removed 
and reinstalled, so that it will operate on the 
other side of the idler pulley 75. This position of 
the belt is shown in Fig. 1 by means of dashed 
lines 66'. With this arrangement the inside of 
the belt 56' contacts the pulley 75. 

In the event that the tension in the ribbon R, 
being fed to the roller 27, is decreased the arm 28, 
and the shaft 29 move counterclockwise. This 
presses the pulley 75 against the inside of the belt 
66'' tensioning it and causing it to run on a 
Smaller pitch line of the pulley 67, thereby in 
creasing the speed of the shaft 50, the belt 35, 
and the speed of Winding roll 24. This increased 
speed takes up the slack in the ribbon R, and re 
stores the desired tension. In the event that the 
tension of the ribbon R is increased, the roller 75 
is moved away from the inside of the belt 66', 
thereby decreasing the Speed at which the belt 35 
drives the roll 24 and again restores the desired 
tension. 
What I claim as new and desire to secure by 

Letters Patent of the United States, is: 
1. In a device for maintaining tension on a 

winding or unwinding roll of material including 
power driven rollers engaging the material and 
pulling it from Or to the roll, roll driving means 
firmly engaging the surface of the unwinding roll 
to rotate it positively and substantially synchro 
nously with said power driven rollers, variable 
speed transmission means, including a fixed di 
ameter pulley, a variable diameter pulley, a V 
belt connecting said pulleys, and spring means 
for urging said variable diameter pulley to its 
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6 
condition of maximum diameter, said transmis 
sion means being connected between the power 
driven rollers and said roll driving means; lever 
means pivoted on a single axis between its ends, 
an idler pulley at one end thereof engaging Said 
V-belt to vary the tension thereof and adjust said 
variable diameter pulley, and a roller at the other 
end thereof in tension-sensing engagement with 
said material, and a biasing Spring connected to 
said lever means to urge said lever means toward 
one extremity of its range of movement, whereby 
to balance the forces produced. On Said lever 
means by the tension in said material, Said idler 
pulley and said biasing spring, to maintain a pre 
determined tension in said material regardless of 
the speed of said material. 

2. A device in accordance with claim 1, in 
which said roll driving means comprises a rela 
tively wide endless belt in contact with the ma 
terial on said roll. 

3. A device in accordance with claim 1, in 
which said idler pulley is so mounted as to be en 
gageable selectively with either the front or back 
Surface of Said V-belt. 

WILLIAMF, HUCK. 
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