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The instant invention relates to winding devices, and 
more particularly, to an improved winder drum structure 
or arrangement. 

Although the instant invention may be useful in a num 
ber of ?elds involving the winding of a traveling sheet upon 
itself, it is particularly useful in the paper winding ?eld. 
In the conventional paper winding device, a traveling paper 
web is wound (usually ?rst upon a core and) upon itself 
to form a wound paper roll. As the term is used herein, 
a wound paper roll is a roll formed by the winding of 
the traveling paper web upon itself at any stage during the 
windup process, from the paper roll initially formed by 
the ?rst few wraps of the traveling sheet about a core to 
the completely wound roll at the end of the windup process. 
During the windup process, the wound roll, of course, be 
comes increasingly rnore heavy. 

In the conventional windup device, the wound roll is 
continuously supported by a pair of underwinder drums. 
These drums are rotatably mounted rigid cylindrical mem 
bers adapted to support the rather substantial load of the 
relatively more resilient Wound roll. A drum supports its 
share of this load along a limited area or “line” of contact 
between the drum and the wound roll. The underwinder 
drums often carry the entire weight of the wound roll 
during the entire windup process. There is thus an in 
creasingly greater load applied by the wound roll to the 
underwinder drums during the windup. An additional 
complication usually results from the fact that one of the 
underwinder drums is driven so as to effect driving of the 
wound roll during the windup process. These various 
factors have led to an undesirable lack of uniformity in 
the winding “tightness” of the wind in the case of rela 
tively large diameter wound rolls. In order to solve the 
problem thus created, various prior workers in the art 
have proposed devices for acting upon the core during 
windup to relieve some of the load created by the great 
weight of the wound rolls near completion of the windup. 
The instant invention, in contrast, affords a unique and 

relatively simple winding arrangement which is adapted 
to reduce the effect of variation in the Weight of the wound 
roll during windup so as to minimize lack of uniformity in 
the wound roll. 
The instant invention provides a device for winding a 

traveling sheet upon itself to form a wound roll, that com 
prises a plurality of spaced underwinder drum assemblies 
adapted to support the wound roll from beneath, at least 
one of said assemblies comprising a pair of closely spaced 
uniplanar rollers and mounting means maintaining such 
uniplanar rollers in a plane generally tangential to said 
Wound roll during windup of the sheet, whereby the area 
supporting the weight of the wound roll via said pair of 
rollers is increased beyond that of the normal line of con 
tact between a single underwinder drum and the wound 
roll. 

It is, therefore, an important object of the instant in 
vention to provide an improved and simple device for 
effecting a more uniform tightness in wound rolls of sub 
stantial diameter. The instant invention makes this im 
provernent possible by using in place of a conventional 
winder drum a pair of closely spaced rollers, which are so 
closely spaced that they effectively expand the so-called 
“line of contact” between a conventional underwinder 
drum and a wound roll. Moreover, this pair of rollers is 
preferably wrapped by a belt for purposes of maintenance 
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of an “arc” of contact for supporting the wound roll along 
the entire area between the two rollers. The assembly 
formed by this pair of rollers (with or without a covering 
belt) is mounted so as to take the place of a single under 
winder drum without altering the manner of feeding the 
web into the wound roll. 

Other and further objects, features and advantages of the 
present invention will become apparent to those skilled in 
the art from the following detailed disclosure and the 
drawings attached hereto and made a part hereof. 
On the drawings: 
FIGURE 1 is an essentially diagrammatic elevational 

view of a winding device of the prior art; 
FIGURE 2 is an enlarged fragmentary elevational view 

of the underwinder drum assemblies embodying the instant 
invention; and 
FIGURE 3 is an enlarged fragmentary view of another 

underwinder drum assembly of another embodiment of 
the instant invention. 
As shown in the drawings: 
Referring to FIGURE 1, which shows a winding ar 

rangement of the prior art, indicated generally by the 
reference numeral 10, it will be seen that the arrangement 
10 comprises a partially wound roll of paper 11, wherein 
the traveling paper sheet 11a has been wound ?rst upon 
a core 12 and then upon itself to form the wound roll 11. 
The wound roll 11 is supported from beneath by under 
winder drums 13 and 14, which carry the entire weight of 
the wound roll 11 during the windup process. The in— 
coming traveling sheet 11a passes around the bottom of 
the underwinder drum 14 upwardly between the under 
winder drums 13, 14 and into a nip N-l between the 
wound roll 11 and the underwinder drum 14. 
As the size of the wound roll it increases, it will be 

appreciated that the pressures at the nips N—-1 and N-?; 
between the roll 11 and the underwinder drums 14 and 
13, respectively, become quite substantial. Since the 
wound roll 11 is substantially cylindrical and the under 
winder drurm 13 is ‘also cylindrical, it will be understood 
that there is theoretically va line of contact L-2 between 
these two cylindrical members 11, 13 along which (ap 
proximately but not necessarily) one-half of the entire 
weight of the wound roll 11 is carried. Likewise, there 
is theoretically a line of contact L-l between the other 
underwinder drurn 14 and the wound roll 11, along which 
the remainder of the weight of the wound roll 11 is 
carried. Of course, with the very substantial weights here 
involved and the relative resilience in the wound paper 
moll 11, these so-called “lines of contact” L~1 and L—2 
are really relatively narrow “areas” of contact for prac 
tical purposes. Nevertheless, these areas ‘are so narrow 
that there is created during the windup process a “pres 
sure wave” in the (region of these ‘lines of contact L-l, 
L-Z, herein indicated at P-l vand P—2. The pressure 
wave results ‘from the sudden application of substantial 
force to the surface portions of the wound roll 1-1 at the 
instant they pass over one of the lines of contact L—1 or 
L-Z. A study of these pressure waves P4, P4. has 
revealed that their net result is to effect a tightening of 
the wind ‘of the paper along the outer portions of a 
wound roll as it increases in size. 

It will be appreciated that the drawings herein show 
substantial spacing between the underwinder drum units 
(e.g. the drums 13, 14) for purposes of presenting the 
subject matter in diagrammatic views that are uncom 
plicated by crowding. As a matter of fact, however, the 
underwinder drums l3 and 14, would have to be spaced 
so closely together that the core 12 could be retained in 
a nip therebetween during the startup of the winding 
process. As lhere shown these underwinder drums (and 
the others hereinafter described) are shown spaced apart 
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to a greater extent for simpli?cation in presenting the in 
stant subject matter. 
To funther simplify the presentation of the pressure 

wave concept, let us assume ?rst that we are at an initial 
stage in the windup with only ten wraps or thicknesses of 
paper sheet around the core 12. At this time we will 
assume the total weight of the Wound roll 11 to be ten 
units, with la ‘force equal to ?ve units of weight being ap 
plied against the ten wraps of paper along the line of 
contact L-Z. This ‘force has a given compacting effect 
or pressure wave effect against the Wound roll 11 which 
we shall assume extends through the entire ten Wraps of 
paper web on the core 12. This compacting and tighten 
ing effect will be funther complicated along the line of 
contact L~1 because of the feeding of the paper web 
11a into this nip N—1, and further because of the driving 
forces which may be applied to the underwinder drum 14‘. 
In fact, the tightening effect upon the outer wrap of 'the 
web is brought about to a substantial extent at the nip 
N—1 wherea-t the incoming web is wound into the roll 
11; but for purposes of simpli?cation herein only the com 
pacting effect at the other line of contact L-2 will be 
considered. Next, we can assume that the wound roll 
11 has increased in size to the extent that instead of the 
initial ten wraps of paper web on the core 12 there are 
now 100 wraps. Disreganding the radius of the core, this 
would mean that the radius of the wound roll 11 had been 
increased by approximately a factor of 10, and the weight 
would accordingly be increased by the square of this 
factor, or 100 times, thus giving a total weigh-t of 1000 
units. In this 1situation,»the pressure wave P-Z created 
in the wound roll 11 at the region of the line of contact 
L—2 with the underwinder ‘drum 13 is created by the ap 
plication of a force equivalent to oneahalf of the weight of 
the roll, or 500 units :of weight. The net compacting 
effect at the pressure wave P-Z, however, will not be trans 
mitted through the entire 100 wraps of web back to the 
core 12. Instead, this compacting effect will be absorbed 
in the somewhat resilient outer portion of the wound roll 
11, and perhaps only the outer 10 or 20 wraps of the web. 
As a consequence, a tighter wind is obtained in the ‘outer 
regions of the wound roll 11. 
During the foregoing, we have referred to the theoreti 

cal “line of contact L-2” as a substantially constant con 
cept. As a matter of fact, it is initially a very narrow 
area extending on either side ‘of the theoretical line, and 
it increases somewhat in area as the much greater pres~ 
sures become involved. This is because of the yield or 
resilience in the paper roll 11; but this slight increase in 
the “area” .of contact along the line L-Z is not directly 
proportional to the increases in the load at this region. 
Thus, when the iload is increased by the factor of 100 
in the situation previously assumed, the area of contact 
along the 'line L-Z may be increased several fold, but 7 
nothing comparable to the 100 fold that the load has been 
increased. After a careful study of the nature of the 
pressure wave and its effect upon lack of uniformity in the 
wind up of large diameter rol-ls, it has been found that 
there are substantial advantages in providing means for 
greatly increasing the area of contact, or the area carry 
ing the load of the wound roll 11. It is believed that 
this improvement results lfrom the fact that there may be 
no appreciable undesirable compacting or tightening of 
the outer regions of a wound paper roll 11 along a region 
of con-tact (e.g. L—2), unless a certain minimum pressure 
ioad is applied to create a pressure wave (e.g. P-Z). This 
is based upon a concept of a minimum pressure or force 
per unit area which may be necessary to create an unde 
sirable compacting situation. If means are provided for 
greatly increasing the [overall area of contact, in accord 
ance with the teachings of the instant invention, then the 
tendency for the creation of undesirable pressure waves 
by the generation of extremely high forces per given 
unit of area is decreased, since a substantially greater 
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area is provided for purposes of supporting the total 
weight of the wound roll 11. 

Referring now to FIGURE 2 which shows an em 
bodiment of the instant invention indicated (generally 
by the reference numeral 20, it will be seen that there 
is shown fragmentarily a wound roll 21 wherein a travel 
ing paper web 21a is wrapped about a core (not shown) 
and upon itself in the conventional manner. The wound 
roll 21 is supported by two underwinde-r drum assemblies 
indicated generally at 23V and 24. The traveling web 
21a passes beneath the right hand assembly 24 and into 
a twindup nip N-4 between the :driven underwinder drum 
assembly 24 and the wound roll 21. 
The .underwinder ‘drum assemblies 23 and 24 are main 

tained in spaced relationship for supporting the total 
Weight of the wound roll 241 in a manner similar to the 
way in which conventional under-winder drums 13, 14 
support a wound roll 11. Again, the spacing shown in 
FIGURE 2 is exaggerated for purposes of simplifying the 
view. 

It will be noted that the underwinder drum assembly 
24 comprises a pair of closely spaced uniplanar rollers 
24a, 24b and mounting means in the form of the frame 
240 maintaining such uniplanar rollers 24a, 24b in a 
plane rP-P ‘generally tangential to the wound roll 21 
during the windup of the sheet 2111. As will be ap 
preciated, the rolls 24a and 24b are mounted for rota 
tion about their axes 24d and 242, respectively, on the 
frame 24c. The axes 24d and 242 are generally parallel 
and, .of course, as such lie in the same plane indicated 
in short dashed lines at p-p. The rollers themselves, 
24a and 2411 are likewise uniplanar or lying in the same 
plane, which is here considered as the plane P-P of 
contact with the wound roll 21. This plane of contact 
P-—P is maintained generally tangential to the wound 
roll 21 by virtue of a pivotal mounting of the frame 
24c indicated at 24]‘ which permits limited tilting of the 
frame 240 to accommodate changes in ‘diameter of 
the Wound roll 21 ‘during 'windup. Drive means in 
dicated diagrammatically at 24g are rotatably mounted 
on the frame member 24c [for driving the rollers 24a 
and 24b, as indicated by the arrows in dotted lines. 

In addition, resilient means are interposed between 
the rollers 24a and 24b and the wound roll in the form 
of a looped belt 24h encircling the rollers 24a and 24b 
within its loop. There is also mounted on the frame 
24c means for applying tension to the belt 24/1 in the 
form of a rtensioning roller 24f freely rotatable about an 
axis 24k, adjustably positioned ‘by means indicated gen 
erally at 24m. The adjusting means 24111 are conven 
tional means for adjustably positioning the tensionin-g 
roll 24]‘ toward and away from the wound roll 21 and 
the rollers 24a and 24b supporting the same. The ten 
sioning roller 24]‘ is, of course, used to vary the tension 
on the belt 24h and thus impart a resilient effect to the 
manner in which the belt 24h cooperates with the rollers 
24a and 24b to support the wound roll 21. 
As indicated in FIGURE 2, if a conventional under 

winder tdrum were used in place of the assembly 24, 
there would be an approximate area A—1 or “line” of 
contact between the underwinder drum and the wound 
roll 21, at which approximately one-half of the weight 
of the Wound roll 21 is supported. In contrast, in the 
underwinder drum assembly 24 using the proper tension 
on the belt 24h, the area of contact is greatly enlarged 
to the area A-2 indicated in FIGURE 2. This results 
in a very substantial decrease in the pressure in pounds 
per unit area that the underwinder assembly 24 actually 
exerts against the wound roll 21 at any given moment in 
the windup operation (as compared to the pressure per 
unit area in the case of the limited area of contact A-l 
involved using a single underwinder drum :of the prior 
art). 
As indicated in FIGURE 2, the area of contact A-Z 

between the wound roll 21 and the belt 2411 may be an 
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area of substantially uniform force throughout, if the ten 
sion on the belt 2411 is at a predetermined value, but 
otherwise this is not necessarily so. Of course, the belt 
24h is preferably made :of a material that is more resilient 
than the rigid metal underwinder rollers 24a, 24b. This 
resilience within the belt itself will, of course, effect a 
slight enlargement in the load supporting area in the 
immediate region of the two rollers 24a and 2412, even 
if there is no appreciable tension on the belt 24h. As 
the tension is increased on the belt 2411, however, the 
load carrying area increases until it ?nally reaches the 
full dimension of the area A-Z. It will be appreciated 
further, however, that if the tension on the belt 24h is 
increased beyond this point (and the belt 2411 is not 
so resilient that it yields completely), then the total area 
carrying the weight of the wound roll 21 decreases away 
from the regions immediately adjacent the rollers 24a 
and 24b and toward a region of the belt reach 24h’ be 
tween the rollers 24a, 24b that is approximately inter 
mediate. It will further be noted that as the weight of 
the wound roll 21 increases, its size increases and the 
frame 24c is caused to tilt clockwise. The tension ad 
justing means 24m for the belt 24h may be controlled 
by means 24in responsive to the tilting of the frame 240. 
In other words, a ‘given predetermined tension on the belt 
24h for a given weight on the wound roll 21 may result 
in an effective increase in the load carrying area to the 
area indicated at A-Z in FIGURE 2. As the weight of 

‘ the wound roll 21 increases, however, this same tension 
on the belt 24h is no longer capable of maintaining an 
area A—2 of substantially uniform force throughout and, 
if this condition of uniform force is desired, (then it be 
comes necessary to increase the tension on the belt 24h. 
At the same time, the increase in weight of the wound 
roll 21 has effected an increase in size thereof and thus 
a clockwise tilting of the frame 24c. Suitable control 
means 24n which are thus responsive to the tilting of the 
frame 240 (and also responsive to the increase in the 
weight of the roll 21) may be used to control the in 
crease in the tension in the belt 24h in a predetermined 
manner. 
As indicated previously, the theoretical line of con 

tact using a rigid underwinder drum would be extremely 
narrow in ‘the absence of any appreciable load, but as the 
Weight of the wound roll 21 increases to substantial mag 
nitude, the inherent resilience of the outer portions of 
the paper on the wound roll 21 would effect the forma 
tion of a somewhat wider area of contact A-1; but this 
area of contact A-I would still be limited to a relatively 
narrow region because of the rigid surface characteristics 
of the conventional underwinder drum 14. In contrast, 
the assembly 24 (and the unit ‘FIGURE 3 which will be 
described later) results in a distribution of the weight 
of the wound roll 21, or the weight carried by the as 
sembly 24, over a substantially greater area which may ‘ 
be as great as A-‘Z with adjustment of the tension on the 
belt 24h to the desired tension. This, in turn, results in 
a reduction of the force per unit area against any given 
area of the surface of the wound roll 21, compared with 
that obtained with the conventional prior art underwinder 
drum. The increase in load supporting area from the 
conventional line of contact area A-l to the area of con 
tact (cg. A-2) in the case of the instant invention should 
be by a factor of at least about 2 or 3 times and is pref 
erably by a factor of 10 or more times. This rather sub 
stantial increase in area of contact also greatly minimizes 
the potentially harmful application of forces to the periph 
ery of the wound roll 21 resulting from the driving of the 
same (as compared to driving of the conventional under 
winder drum). 

It will be noted that the underwinder assembly 23 need 
not be equipped with drive means, but otherwise func 
tions in substantially the same manner as the underwinder 
assembly 24 functions with the parts thereof indicated in 
the 23 series of reference numerals with the correspond 
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6 
ing reference letter of the alphabet. Thus, the rollers 23a 
and 23b support their share of the weight of the wound 
roll 21, via the belt ‘23h and they are likewise mounted in 
a frame 23c rotatably carried on a ?xed pivot 23]‘ lying 
in substantially the same horizontal plane as the ?xed 
pivot 24-)‘ rotatably mounting the assembly 24. 

Referring now to FIGURE 3, which shows another 
embodiment of the invention indicated generally by the 
reference numeral 3%}, it will be seen that there is shown 
fragmentarily a wound roll 31 that is wound from a 
traveling web 31a, traveling about one of a pair of 
allochiral underwinder drum assemblies indicated gen 
erally by the reference numeral 34. The underwinder 
drum assembly comprises a pair of closely spaced rollers 
34a and 34b carried by a frame 340 and rotatably mount 
ed about their axes 34d and 34e, respectively. The frame 
340 is mounted on a ?xed pivot means 341‘ to permit tilt 
ing movement thereof. The rollers 34a and 34b are 
preferably equipped with resilient solid elastomeric cov 
erings so as to increase the individual areas of contact for 
each, but an important feature of the assembly 34 is that 
the rollers 34a and 341; are closely spaced. As a practical 
matter, the rollers 34a and 34.11 are more closely spaced 
than is indicated in FIGURE 3 (with the spacing shown 
in FIGURE 3 in exaggerated manner for simpli?cation 
of the showing). As indicated previously, there is a 
local “compacting” effect in the peripheral portion of 
the paper on the wound roll 31 resulting from the con 
tact between the conventional underwinder drum 14 and 
a wound roll, which is referred to as the pressure wave 
P-l in FIGURE 1. This pressure wave, of course, ex 
tends :sorne distance on both sides of the theoretical line 
of contact 1-1 and extends into the conventional wound 
roll 11 at a peak or maximum distance approximately 
opposite the theoretical line of contact L-l. In con 
trast, in the embodiment 361 of FIGURE 3, the overall 
area of contact is increased so that peak loads or pres 
sures are reduced and also the closely adjacent rollers 
34a and 3412 result in a pressure wave of greater area 
and less intensity as indicated diagrammatically in dotted 
lines at the region R-I of FIGURE 3. 

It will also be apparent that signi?cant improvement 
over the prior art arrangement also may be achieved by 
use of one allochiral assembly 24 or 34 in place of one 
of the single rolls 14 or 13. Furthermore, the assembly 
'23 could be advantageously combined with the assembly 
34. 

It will be understood that modi?cations and varia 
tions may be effected without departing from the spirit 
and scope of the novel concepts of the present invention. 

I claim as my invention: 
1. In a device for winding a traveling sheet upon itself 

to form a wound roll,_-a plurality of spaced underwinder 
drum assemblies adapted to support the wound roll from 
beneath, at least one of said assemblies comprising a pair 
of closely spaced uniplanar rollers and mounting means 
maintaining such uniplanar rollers in a plane generally 
tangential to said wound roll during windup of the sheet, 
each of said rollers creating a local compacting pressure 
wave in the roll, said rollers of each pair being spaced 
sui?ciently close so that their pressure waves overlap and 
the intensity of the pressure waves is reduced and where 
by the area supporting the weight of the ‘wound roll via 
said pair of rollers is increased beyond that of the normal 
line of contact between a single underwinder drum and 
the wound roll, and means for guiding the traveling sheet 
through said area for effecting winding of such sheet into 
the wound roll. 

2.. In a device for winding a traveling sheet upon itself 
to form a wound roll, a plurality of spaced underwinder 
dnu-m assemblies adapted to support the wound roll from 
beneath, each of said assemblies comprising a pair of 
closely spaced uniplanar rollers, resilient means inter 
posed between said rollers and the wound rolls and 
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mounting means maintaining such uniplanar rollers in a 
plane generally tangential to said Wound roll during 
windup of the sheet, each of said rollers creating a local 
compacting pressure wavein the roll, said rollers or" each 
pair being spaced su?iciently close so that their pressure 
waves overlap and the intensity of the pressure waves 
is reduced and whereby the area supporting the weight 
of the wound roll via said pair of rollers is increased be 
yond that of the normal line of contact between a single 
underwinder drum and the wound roll, and means for 
guiding the traveling sheet through said area for eltect 
ing winding of such sheet into the wound roll. 

3. In a device for winding a traveling sheet upon itself 
to form a wound roll, a plurality of spaced underwinder 
drum assemblies adapted to support the wound roll from 
beneath, each of said assemblies comprising a- pair of 
closely spaced uniplanar rollers, a looped belt encircling 
said rollers and interposed between said rollers and the 
wound roll, mounting means maintaining such uniplanar 
rollers in a plane generally tangential to said wound roll 
during windup‘ of the sheet, and means controllably ten 
sioning said belt so that the proportion of total force be 
tween the belts and roll at the center of the span of belt 
between said rollers and at the ends of said span may be 
varied, whereby the area supporting the weight of the 
wound roll via said pair of rollers is increased beyond 
that of the normal line of contact between a single under 
winder ‘drum and the Wound roll, and means for guiding 
the traveling sheet through said area for effecting winding 
of such sheet into the wound roll. 

4. Ina device for winding a traveling sheet upon itself 
to form a wound roll, a plurality of spaced underwinder 
drum assemblies adapted to support the woundrroll from 
beneath, each of said assemblies comprising a pair of 
closely spaced uniplanar rollers, a looped bel-t encircling 
‘said rollers and interposed between said rollers and the 
wound roll, means applying tension to said belt and 
mounting means maintaining such uniplanar; rollers in 
a plane generally tangential to said Wound roll during 
windup ‘of the sheet, said tensioning means being con 
trollably variable so that the proportion of total force 
between the belts and the roll at the center of the span 
of belt between the rolls and the ends of said span may 
be varied, whereby the area supporting the weight of the 
wound roll via said pair of rollers is increased beyond 
that of the normal line of contact between a single under 
Winder drum and the vwound roll, and means for guiding 
the traveling sheet through said area for etfecting winding 
of such sheet into the Wound roll. . . 

5. A winding device for a traveling paper Web, that 
comprises core means vfor winding the web upon itself to 
form a wound roll, two separate pairs of closely spaced 
rollers supporting the wound roll from beneath, separate 
looped belts encircling each of said pairs of rollers, sep 
arate tensioning means for each of said belts for main 
taining separate reaches of the belts between each pair of 
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8 
rollers in contact with said wound roll for carrying the 
weight of the wound roll substantially throughout the 
areas of said reaches, said tensioning means being con 
trollably variable so that the proportion of total force be 
tween the belts and roll at the center of said belt reach and 
at the ends of said reach may be varied, and separate 
‘mounting means rotatably carrying each of said pairs of 
rollers maintaining the same in planes generally tangen 
tial to said wound roll during windup'. 

6. A winding device for a traveling paper web, that 
comprises core means for winding the web upon itself to 
form a wound roll, two separate pairs of closely spaced 
rollers supporting the wound roll from beneath, separate 
looped belts encircling each of said pairs of rollers, sep 
arate tensioning means for each of said belts for main 
taining separate reaches of the belts between each pair of 
rollers in contact With said wound roll for carrying the 
weight of the wound roll substantially throughout the 
areas of said reaches, said tensioning means being con 
trollably variable so that the proportion of total force be 
tween the belts and roll at the center ‘of said belt reach 
and at the ends of said reach may be varied, drive means 
for one pair of said rollers for driving the wound roll 
during windup, and separate mounting means rotatably 
carrying each of said pairs of rollers and maintaining 
the same in planes generally tangential to said wound roll 
during windup. 

7. A winding device for a traveling paper web, that 
comprises core means for Winding the web upon itself to 
form a Wound roll, two separate pairs of closely spaced 
rollers supporting the wound roll from beneath, separate 
looped belts encircling each of said pairs of rollers, sep 
arate tensioning means for each of said belts for main 
taining separate reaches of the belts between each pair of 
rollers in contact with said wound roll for carrying the 
Weight of the wound roll substantially throughout the 
area of said reaches, said tensioning means being control 
lably variable so that the proportion of total force be 
tween the belts and roll at the center of‘said belt reach 
and at the ends of said reach maybe varied, means feed 
ing the traveling Web to the wound roll between said two 
separate pairs of rollers, and separatemounting means 
rotatably carrying each of said pairs of rollers and main 
taining the same in planes generally tangential to said 
wound roll during windup. 
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