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MOVABLE COMBINATION or sous 

BACKGROUND OF THE INVENTION . 

1. Field of the Invention 
This invention relates generally to a movable system of rolls 

joumalled at a distance from each other on a support, and par 
ticularly to loading and tension equalizing systems for material 
webs, wires and felts. 

2. Description of the Prior Art . 
In multiple calendar machines (U.-S. Pat. No. 3,203,552) 

the lineal pressure between rolls placed one above the other 
has been controlled by providing upon the uppermost roll a 
loading mechanism which comprises a plurality of rolls carried 
in supporting arms axially one beside the other at equal 
distance and the loading pressure exerted by which on the top 
roll can be individually adjusted by means of a pressure medi 
um-operated control device acting upon the pair of supporting 
arms of each loading roll. This implies that the rolls need not 
have any bulged shape, while it is possible all the same to 
achieve a straight press nip. In addition, it has been possible to ' 
adjust the lineal pressure between the rolls as desired. 
However, in the loading mechanism described above the 

distances between the loading rolls remain comparatively 
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large because the supporting arms placed on either side of 25 
each loading roll require much space. Therefore, it has not 
been possible with the aid of the loading rolls to establish any 
continuous contact with the top roll. But this is no serious 
drawback in multiple calender machines, in which the pres~ 
sure from the loading rolls acts on the material web only in 
directly, often over an interposed roll, whereby the pressure 
produced by the loading rolls is continuously distributed 
across the web. 
But this loading mechanism known in the prior art, which 

has been used in multiple calender machines, cannot be ap— 
plied, e.g., as a loading roll for a winding-on roll, where the 
loading rolls would act immediately on the material web 
without any interposed rolls. This is because extensive un 
loaded stretches remain between the loading rolls, which 
would decisively affect the result of the winding process. 

SUMMARY OF THE INVENTION 

The improved combination of rolls according to the inven 
tion comprises bearings at the ends of the rolls by which the 
rolls are joumalled between the opposite furcations of the ad 
jacent bearing brackets and a smaller diameter intennediate 
roll joumalled between the adjacent rolls in the prong of each 
bearing bracket. 
The movable combination of rolls according to the inven~ 

tion can be applied immediately against the web without inter 
posed equalizing rolls, e.g., for the purpose of: 

a. exerting equal lineal pressure over the entire axial length 
of rotating cylindrical bodies, such as paper rolls, 

b. automatically eliminating differences in tension which 
may occur in moving webs, 

c. measuring in the course of manufacturing, differences in 
diameter of rolls and differences in elasticity occurring in 
moving webs, and . 

d. measuring stresses occurring in moving webs and lineal 
pressures acting on them. 

When paper, fabric, plastic or thin metal sheet webs are 
wound up into rolls upon so-called supporting rolls, consistent 
lineal pressure between the roll and the supporting rolls pos 
sesses decisive importance in view of unifonn winding stress in 
the axial direction of the roll. Requisite uniformity of lineal 
pressure is achievable when a movable combination of rolls 
according to the invention is used as a loading mechanism. 
When manufacturing and handling paper, fabric and plastic 

webs, a movable combination of rolls according to the inven 
tion can be applied to equalize the differences in tension oc 
curring in the web which result from unavoidable differences 
in the elastic properties of the web. At the same time partial 
overstressing of the web is prevented. 
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A combination of rolls according to the invention may also 

advantageously be used for equalizing the tension in endless 
moving screen or membrane webs, e.g.,. as tension roller for a 
wire or felt in a paper machine. 
When a combination of rolls according to the invention is 

used as loading roll or as tension equalizing roll, it is possible 
to gain an indication of the differences in roll diameter or in 
web tension by measuring the displacements of the journalling 
brackets. When such a combination of rolls is applied as web 
tension equalizing roll, the tension of the web can be mea 
sured, and when it is applied as loading roll, the lineal pressure 
can be measured across the entire web. The measured values 
may then be employed in controlling the web tension or lineal 
pressure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 presents a transversal view of a combination of rolls 
according to the invention, ‘ 

FIG. 2 is the section along the line 8-8 in FIG. I and shows 
a cross-sectional vertical partial view of an advantageous em 
bodiment of the invention, 

FIG. 3 is taken along the line A-A of FIG. 2, 
FIG. 4 is the section along the line C--C in FIG. 2, 
FIG. 5 presents a similar partial view as that in FIG. 2 of 

another alternative embodiment, 
FIG. 6 shows a vertical axially sectioned partial view of an 

additional embodiment according to the invention, 
FIG. 7 shows the same device as FIG. 6 but from another 

point and only partly in section, and 
FIGS. 8 and 9 finally show two different embodiments from 

the side. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The combination of rolls shown in FIG. 1 comprises a highly 
' rigid horizontal beam or girder I, under which there are 
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several comparatively short rolls 2, placed axially and at equal 
distances from each other. Adjacent rolls 2 have been jour 
nalled in-the bearing brackets 4 on both sides, that is each roll 
is carried at both ends in one bearing bracket each. Between 
each two rolls 2 and also beside the outer ends of the outer 
most rolls 2 there have furthermore been ?tted intermediate 
rolls 3 of smaller diameter, which have been joumalled in the 
prongs of the bearing brackets 4 so that the rolls 2 and 3 form 
a substantially continuous point of contact, which is a straight 
line when the combination is uniformly supported, as in FIG. 
1. The prongs of brackets 4 form a socket for the rolls. 
Between the bearing brackets 4 and the girder I there have 

been ?tted pressure bellows 7, 9, which have been mutually 
connected by means of a line 8 to which furthermore has been 
connected a pressure gauge 13, as has been schematically in 
dicated in FIG. 1. 

In FIGS. 2, 3 and 4 it has been shown in greater detail how 
the rolls 2 and 3 are carried in the bearing brackets 4 and how 
these in their turn have been ?tted to connect'with the girder 
I. It is seen that the rolls have been ?tted axially on both sides 
of the bearing bracket 4 in pivot bearings 14, which have been 
mounted on cylindrical projections on either side of the bear 
ing bracket 4. Therefore the rolls 2 are freely rotatable and an 
gularly turnable at their ends so that their imaginary axes can 
freely assume various angular positions with reference to each 
other. Between the prongs of the bearing bracket 4 a freely 
rotatable intermediate roll 3 has been joumalled, which is 
smaller in diameter than the rolls 2 and the axial length of 
which is only little less than the distance between the rolls 2. 
The rolls 2 and 3 thus form a substantially continuous contact 
point, but which is changeable of its shape, with the web or 
equivalent (not shown) which is placed against them. 
Both edges of the mantle of the rolls 2 have furthermore 

been rounded with the radius R (FIG. 3) so that no sharp 
transition is formed between the rolls 2 and 3 which might 
cause marginal stresses, even if the imaginary axis of the roll 2 
is in inclined position with reference to the axis of the roll 3. 
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To the front and rear of the bearing bracket 4 vertical ?anges 
have been ?xed which have been ?tted to slide between guide 
plates 5 attached to the girder 1. One of the two ?anges has a 
guide rail, which has been ?tted to guide the bracket 4 with 
the aid of a groove provided in the adjacent guide plate 5, as 
can be seen from FIG. 4. To the lower edges of the guide 
plates 5, furthermore, stops 6 have been ?xed which limit the 
downward travel of the bearing bracket 4. 
Between the ?anges of the bearing bracket 4, between the 

bearing bracket and the girder 1, there have been placed pres 
sure bellows 7, which have been connected to a common, 
closed pressure system consisting of the pipe 8. The bellows 7, 
9 and pipe 8 have been ?lled with some appropriate pressure 
medium, such as air or some conventional hydraulic ?uid. 
Both outermost pressure bellows 9 have a functional area 
smaller by one half than the intermediate pressure bellows 7, 
because the ?rst-mentioned bellows only act upon one roll 2 
each. Accordingly, the relation between pressure and force is 
equal in all bellows 7, 9. The line 8 is moreover connected to a 
pressure gauge 13, by means of which the force acting on the 
combination of rolls is measurable. 
Thanks to the closed pressure system, automatic equaliza 

tion of the pressure in the entire combination of rolls is 
achieved. If one of the brackets 4 rises upwardly, the pressure 
in its bellows 7 increases when this is compressed, and pres 
sure medium will ?ow from the bellows 7 into the line 8, from 
which it is uniformly distributed into the other bellows 7, 9, 
each of which forces its respective bracket downward by a 
greater or smaller amount of travel. It follows that part of the 
stress placed on the bracket 4 is uniformly distributed among 
the other parts of the combination of rolls and no overloading 
may ensue. The gauge 13 also always indicates the true load 
acting on the rolls 2, 3. 

In FIG. 5 another embodiment of the bearing bracket in 
volving lesser freedom of travel has been presented. In this in 
stance the bearing bracket is a lever arm 4' which has been 
pivoted to be tumable about the axis 15 on one outer side of 
‘the girder 1. The rolls 2 and 3 have been joumalled in the 
manner described above in one end of the lever arm 4', the 
travel of which has been restricted by means of a stop 6’ ?xed 
immediately to the girder. Between the girder 1 and the said 
end of the lever arm 4' there has also been ?tted a pressure 
bellows 7, by the aid of which the angular travel of the lever 
arm 4’ is controllable. The position of the lever arm 4' is in 
dicated by means of a measuring instrument 12, which is in 
contact with the other, shorter arm of the lever 4'. On the 
basis of the result of measurement of the instrument 12, the 
pressure in the bellows 7 may be either increased or decreased 
in order to change the position of the lever arm 4’. 

It is also possible to use electrical or electronic pressure 
gauges instead of pressure bellows, whereby'force equaliza 
tion in the longitudinal direction of the combination of rolls is 
accomplished with the aid of a control valve, which on the 
basis of the mean from all points of measurement is governed 
by the true force value. This embodiment is comparatively ex 
pensive, however. 
The rolls 2 and 3 may also be provided with a resilient coat 

ing if desired. 
The embodiment presented in FIG. 6 differs from that 

shown in FIG. 3 in that the rolls 2 have been connected with 
each other by means of a shaft 19 of adjustable length, which 
has at both ends universal joints 17, which connect this shaft 
19 to the shafts of both rolls ‘2, which have been carried in 
swivel bearings in the prongs of the bearing bracket 4. The in 
termediate roll 3 carried between the prongs of the bearing 
bracket 4 below the shaft 19 is even now freely rotatable, 
whereas the rolls 2 rotate at identical speed and are ad 
vantageously positively driven, as can be seen from FIG. 7. 

In FIG. 7, the rightmost roll 2 has been connected to an ex 
ternal power transmission comprising pulleys 15 driven by a 
motor 18, the lower of these pulleys being joumalled in the 
girder 1 and driving a shaft provided with universal joints 17 at 
both ends and the inner end of which is connected with the 
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4 
said roll 2. The said shaft passes through a bore 20 in the hear 
ing bracket 4. 

Instead of using a shaft of adjustable length, it is possible to 
connect the shafts of the rolls 2, which then have been 
lengthened, immediately with each other by means of a 
universal joint. The intermediate rolls need not necessarily be 
freely tumable, instead of which they may be made positively 
driven and may be driven at the same speed as the rolls 2. It is 
also possible to make the rolls 2 freely rotatable and the inter 
mediate rolls positively driven, if desired. 

In the embodiment illustrated by FIG. 8, a combination of 
rolls according to the invention has been arranged to con 
stitute the loading roll 16 for a roll 11 placed upon two sup 
porting rolls. When the problem is to wind a web 10 of nonu 
nifon'n thickness into a roll 1 1 having uniform hardness in the 
transversal direction, the roll 11 will have somewhat greater 
diameter at the points where the web is thicker than at its 
thinner points. A nonnal roll used in conventional manner as a 
loading roll would then'only rest on those points where the 
diameter is largest, and the roll would obviously be nonu 
niform in hardness. This is prevented by means of a combina 
tion of rolls according to the invention and uniform lineal 
pressure is achieved over the entire width of the roll 11. With 
the aid of the closed pressure system, pressure equalization is 
accomplished in the pressure bellows 7, 9, whereby pressure 
medium is pressed from the bellows located opposite areas of 
large diameter into those which coincide with areas presenting 
a smaller diameter. The differences in diameter can be in 
dicated by means of the measuring instrument 12 (FIG. 5), 
and the lineal pressure can be indicated by means of the pres 
sure gauge 13 (FIG. 1). The desired lineal pressure may be ad 
justed and controlled by relieving or loading the girder 1. 

It is important, when manufacturing and handling elastic 
material webs, that a given web tension is accomplished across 
the web so that the web can be unwound and subjected to 
further handling under best possible conditions, and formation 
of folds in the manufacturing process itself is prevented. At 
the manufacturing of paper, fabric and plastic webs, it is not 
possible to achieve equal elastic properties all over the surface 
of the web. During manufacturing and handling, the webs 
have been maintained under reasonable tension by the aid of 
pairs of traction rolls or of the winding-on shafts. It is obvious, 
however, that less elastic parts of the web are then subjected 
to greater stress than other portions of the web. In many in 
stances this has been the cause of ruptures and of inferior 
quality. 
When a combination of rolls according to the invention is 

applied, in its embodiment shown in FIG. 9 the above-men 
tioned drawbacks may be completely eliminated. 

In FIG. 9, the girder 1 has been immovably arranged in 
horizontal position and in a vertical plane, and the material 
web 10 is passed over the combination of rolls 20 with small 
lapping angle, symmetrically with reference to the contact 
point between the rolls 2 and 3 and the web. This arrangement 
eliminates the differences in tension in the web 10 by means of 
the pressure equalization between the bellows 7, 9, in that the 
less elastic parts of the web will have to travel a shorter 
distance for the reason that the rolls opposite to such portions 
descend to a lever lower than that of the other rolls. The pres 
sure prevailing in the bellows 7, 9 and in the line 8 is directly 
proportional to the tension of the web and it may be con 
ducted over a pressure transducer 13, as the true pressure 
value, to e?‘ect after-adjustment of the web tension. The rolls 
3 are advantageously made as large as possible in diameter, 
compared to the rolls 2, and the mass of the rolls 2 and 3 is 
made as small as possible. 
The embodiment shown in FIG. 9 may also advantageously 

be applied to produce tension in the wire of felt of a paper 
machine. 
The closed pressure system may be formed in simple 

manner of tubing of sufficiently large diameter and which is 
closed at its ends, which is ?tted axially between each bearing 
bracket and the girder. 
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A combination of rolls according to the invention may 
equally be used in multiple calender machines, in presses, in 
bumishing appratus and equivalent, in which the combination 
of rolls acts indirectly upon the web by mediation on one or 
several interposed working rolls. The control elements, e.g., 
the pressure pipes, may also be made individually controlla 
ble, whereby the point of contact constituted by the rolls may 
be adjusted to have desired shape, independent of the load. 

Iclaim: 
l. A roll assembly providing a substantially uninterrupted 

line of work contact comprising a transverse beam, a plurality 
of bearing units mounted on the beam, a pressure control 
member mounted upon each of said bearing units, means for 
connecting said pressure control members to the bearing 
units, a plurality of ?rst rolls pivotally mounted between the 
bearing units, joumalled at a predetermined distance one from 
the other to the bearing units, said rolls being vertically dis 
placeable in relation to the beam, a plurality of second inter 
mediate rolls of smaller diameter pivotally mounted on said 
bearing units between adjacent pairs of said ?rst rolls, the axis 
of said second rolls being offset from the axis of said ?rst rolls 
whereby a single substantially continuous line of contact with 
a workpiece is established across the faces of said ?rst and said 
second rolls. 

2. The roll assembly according to claim 11 wherein the pres 
sure control members are bellows and the means for connect 
ing the bellows arev pipes ?lled with a hydraulic fluid. 

3. The roll assembly according to claim 2 wherein the bear 
ing units are cup shaped and form sockets to which are 
mounted said bellows. 

Ill. The roll assembly according to claim 1 wherein the bear 
ing units are lever arms to which are joumalled said ?rst and 
second rolls. 

5. The assembly according to claim 1, wherein the said ?rst 
rolls have shafts and the shaft of adjacent rolls are mutually 
connected with a universal joint in order to rotate the rolls at 
the same speed. 

6. The assembly according to claim 1 wherein the shafts of 
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adjacent rolls are mutually connected by a shaft of adjustable 
length, both ends of which are connected by a universal joint 
to the respective roll for the purpose of rotating the rolls at the 
same speed. 

7. The assembly according to claim 1 wherein at least one 
terminal roll is connected to an external drive unit for driving 
the rolls. 

8. The combination according to claim 1, wherein the ou 
termost pressure control members have an operative area one 
half that of the intermediate control members. 

9. The assembly according to claim 1, in which the second 
rolls have rounded mantle edges in order to provide a curved 
transition between each of the second rolls and the adjacent 
?rst roll when the axes of these rolls from an angle with each 
other. 

it). In an apparatus for winding a web into a roll having 
uniform hardness in the transversal direction, which roll is 
rotatably joumalled in a frame for movement about a horizon 
tal stationary axis, an improved loading mechanism compris 
mg: 

a traverse beam extending across the frame above the roll 
and vertically movable in relation thereto; 

a plurality of loading rolls on the beam joumalled at a 
distance one of the other; 

forked bearing brackets supporting the loading rolls 
therebetween and vertically movable in relation to the 
beam; 

bearing units at the ends of the loading rolls for supporting 
the loading rolls between the bearing brackets; 

smaller diameter intermediate rolls joumalled between the 
loading rolls, in the prongs of each forked bearing bracket 
for establishing a substantially uninterrupted line in 
cooperation with the loading rolls; and 

communicating ?uid pressure means; disposed between the 
beam and each bearing bracket for. the purpose of achiev 
ing uniform lineal pressure over the entire width of the 


