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This invention relates to apparatus for guid 
ing travelling webs of material. 

It is well known in the handling of long webs ' 
of material such as film, paper or fabric in which 
the web is drawnover rollers from one position 
to another, that there is a tendency for the web 
to make lateral movements to and fro on the 
rollers and so run out of true. Thus, where 
some processing operation is to be effected on 
the travelling web, e. g. the application of a 
coating or the printing of a design, such process 
ing operation is not uniformly applied tothe 
web. Moreover, the winding up of the web re 
sults in an uneven roll of material, which is 
undesirable. - 

A method‘ which has been suggested for over 
coming the difficulty is to pass the web over a 
roller which can ‘be inclined at an angle to its 
normal position. The web tends to move along 
the inclined roller and the method employed is 
to attempt to correct successive divergences of 
the web from its true path by variably inclining~ 
such roller. This method is, however, most un 
satisfactory since the desired correction is ap 
plied only very slowly and the apparatus takes 
some time to reach any sort of equilibrium. 
Moreover, it is not possible to compute accu 
rately in advance how great an inclination of 
the roller would be required for any particular 
divergence of the web from its true path, though 
after considerable experience under relatively 
stable conditions a reasonable guess can some 
times be made. 
The present invention is concerned with web 

guiding apparatus which reacts quickly, quickly 
reaches equilibrium, and overcomes the dif?cul 
ties referred to above. 
According to this invention, apparatus for cor 

recting the lateral divergence of a travelling web 
of material from its true path comprises essen 
tially a pair of parallel cylindrical rollers over 
which the web is constrained to pass and means 
for moving they said rollers in sympathy with one 
another from a normal position in which their 
axes are at right angles to the direction of track 
of the web between them to enter angular po 
sitions, the movement being such that the axes 
of the said rollers always remain substantially 
parallel to one another and such that the length 
of the total track of the web is substantially 
unaltered. 
When the rollers are moved, as described above, 

from their normal position, the web is immedi 
ately constrained to take up a fresh position, 
in which the track between the two rollers is 
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once more at right angles to them. In- this way 
the desired transverse displacement of the web 
is effected. The effect, exaggerated, is diagram 
matically illustrated in Figures 1 and 2 of the 
accompanying drawings. In Figure 1 the web 
is shown in its normal passage over the rollers, 
whilst in Figure 2 the new track of the ?lm 
resultant on the inclination of the rollersis 
shown. , 

. It is possible to calculate in advance the ex 
tent of the inclination of the rollers necessary 
to apply the required correction for any di 
vergence oi’ the web from its true path, the cor 
rection being 1 tan a where l is the length of 
the track between the two rollers and a. the 
angle of inclination of the rollers (see Figure 2). 
There is no tendency for the position of the 
web to be “over-corrected” since the inclina 
tion of the rollers causes a de?nite and limited 
movement of the web. Moreover, the system 
very rapidly reaches equilibrium conditions. 
Although the nature of the invention has been 

described above with particular reference to the 
use of a pair of parallel cylindrical rollers, it 
will be appreciated that fundamentally the ap 
paratus may consist of any two elements having 
parallel bearing surfaces over which the web is 
‘constrained to pass, such surfaces being inclina 
ble as above de?ned. Thus, instead of cylindri 
cal rollers there may be used non-rotatable cylin 
drical rods, or ?xed slats or bars of any kind 
having a straight-line bearing surface. 
In its simplest form the apparatus consists 

merely of two rollers and means for controlling 
their inclination in sympathy as de?ned above. 
In practice, however, there may be provided two 
further rollers so that the guiding unit consists 
of a train of four'consecutive cylindrical rollers 
in which the ?rst and fourth are freely mounted 
rollers in ?xed bearings, and the second and 
third are the rollers of variable inclination as 
defined above. To secure the best results from 
the point of view of keeping the track constant, 
the ?rst and second rollers in such a unit should 
be of the same diameter, and the third and 
fourth rollers be of the same diameter (though 
not necessarily the same diameter as the ?rst 
and second rollers). 
While it is possible to construct a system which, 

from the point of view of maintaining the length 
of the track of the web substantially unaffected 
by the movement of the inclinable rollers, is 
virtually geometrically correct, for most practi 
cal purposes this is not necessary. One form 
of the apparatus comprises a support frame 
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3 
carrying the four rollers each mounted in bear 
ings at both ends and extending to one side of 
the frame, the bearings at one end of each of said 
rollers being ?xed in relation to the frame and 
lying at the corners of a rectangle, the bearings 
at the other ends of said rollers being constrained 
to lie at the corners of a parallelogram, the bear 
ings at the ends 'of the ?rst and fourth rollers 
only being ?xed in relation to the frame,,and 
means for adjusting the shape of said parallelo 
gram about an intermediate rectangular form 
in which the four rollers are parallel. With such . 
apparatus the web may be made to pass round 
the outside of the four rollers or'round the in 
side of the ?rst and fourth rollers, and round 
the outside of the second and third rollers. 
An alternative but similar form of the ap 

paratus is that in which, instead of the ?rst and 
fourth rollers lying to one side of the second and 
third rollers, one, of ' them liesv to one side‘and 
the other of them to the other side, the web 
then taking a course in which it makes a right 
angle turn (or substantially so) at the second 

' roller, and a right angle turn (or substantially 
so) in the opposite direction at the third roller, 
so that its travel to the fourth roller is in the 
same general direction as its travel from the 
?rst to the second roller. 
The variation in the angle of inclination of 

the rollers of variable inclination, which form 
the essence of this invention, may be effected 
by any convenient means. Most conveniently, 
the variation may be effected by means of 
parallel radius arms the ends of which hold the 
bearings at one end of the inclinable rollers and 
which are mounted for movement about centres 
such that they remain parallel to one another 
throughout their movement, and their ends 
(carrying the roller bearings) move through 
similar arcs. Thus, where the four rollers are 
arranged as set forth above so that the bearings 
at one end lie at the corners of a rectangle and 
the bearings of theother end are constrained 
to'lie at the corners of a parallelogram, there 
may be provided a ?rst link pivotally mounted 
on the axis of the ?rst roller extending at right 
angles thereto and carrying a bearing for‘ the 
second roller, a second link pivotally mounted 
on the axis of the fourth roller extending at 
right angles thereto and carrying a bearing for 
the third roller, and a third link pivotally at 
tached to corresponding points on‘ said ?rst and 
second links. With this arrangement the links 
de?ne the shape of the parallelogram and such 
shape may be altered [by moving the links on 
their pivots, the ?rst’ and second links being 
radius arms as de?ned above. ‘ 

The movement of the inclinable rollers may be 
e?ected manuallyif desired, the operator watch 
ing the'web (or an indicator connected there 
with) for any divergence from the true path and 
correcting any such divergence by a manually 
controlled movement of the inclinable rollers. 

Alternatively, automatic control may be pro 
vided, means operated by the divergence of the 
web being made to cause an inclination of the 
rollers, such means being located immediately 
following the said rollers. However, as is well 
known, simple automatic control of the so-called 
“proportional” type suffers from the defect that 
a correction can only be obtained at the expense 
of a departure from the set-point of the control 
apparatus. 
necessary, there will be accordingly, therefore, a 

Where a sustained correction is_ 
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sustained departure from the set-point. The 
magnitude of this departure depends on the so 
called “sensitivity” of the apparatus; 1. e. the 
ratio of the potential correction to the diver 
gence of the variable from which it arises. There 
fore, to keep the departure small, control ap 
paratus of relatively high sensitivity is needed, 
but this is often not a solution to the difficulty 
as such apparatus is prone to go into self-oscil 
lation, so-called “hunting.” 
A ‘method'of overcoming this di?culty in 

using the present apparatus with automatic con 
trol, is to employ in close succession, two guid 
ing units in accordance with the present inven 
tion, the sensitive element which registers the 
divergence of the web from its true path being 
located between such units, and the control de 
vice being arranged to cause a simultaneous in 
clination of the rollers in the two units. In this 
way it is arranged that part of the correction is 
e?ected by the ?rst unit and the remainder by 
the‘ second unit. By so proportioning the track 
of the web between the second pair of inclinable 

' rollers to that between the first pair of inclinable 
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rollers, or alternatively by proportioning the 
relative roller inclination of the two units, the 
correction provided by the second unit can be 
made to be the remainder of the required cor 
rection and the resulting path of the web is thus 
brought to the required set-point. This is made 
possible by the fact that the remainder is always 
a certain fraction of the required correction, 
this fraction being - 

1 
m 

where S is the sensitivity of the control ap 
paratus as de?ned above. 
Although such an arrangement can be pro 

portioned to give the required correction under 
equilibrium conditions for any sensitivity, it is 
clear that under changing conditions the second 
unit will apply improper correction to the web 
passing over it. For this reason it is desirable 
that the correction provided by the second unit 
should be kept as small as possible. This involves 
selecting the highest control apparatus sensi 
tivity which the avoidance of “hunting” will 
permit. , 

If desired, an endless conveyor band may be 
provided passing round the two inclinable rollers 
of each guiding unit employed, the movement of 
the band along the rollers, consequent on any 
inclination of the rollers, causing a correspond 
ing movement of the travelling web. 
The invention will now be described with refer 

ence to theaccompanying drawings which illus 
trate two forms of apparatus according to the 
invention. In these drawings: 

Figs. 1 and 2 illustrate diagrammatically the 
principle underlying the invention, and these 
have been discussed above. a 

Fig. 3 illustrates in perspective a single-unit 
apparatus, adapted for manual control. 

Fig. 4 illustrates in perspective a double-unit 
apparatus, adapted for automatic control. 

Referring to Figure 3, a roller l is rotatably 
mounted in ?xed bearings 5 and 6 carried on 
?xed supports 1 and 8. A roller 6 of similar di 
mensions is rotatably mounted in ?xed bearings 
9 and In on the same supports 1 and 8 and dis 
posed so as to be parallel to the roller l. Rollers 
2 and 3 of similar dimensions are mounted on a 
support II by self-aligning bearings l2 and 13 
on one end of each. A link is pivotally mounted 
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on the'axis of the roller I extends to the roller 2 
and‘carries a second self-aligning bearing II for 
the roller 2. A similar link I6 pivotally mounted 
on the axis of the roller [extends towards thei 
roller 3 ‘and carries a second self-aligning bearing 
H for the roller 3. A link I3 is pivotally attached 
to the links‘ I4 and I6 at points equidistant from 
the axes-of the rollers I and 4. The link‘ I6 
carries an arm l9, the arm I 3 and link I6-form 
ing a bell crank lever with its pivot on'the axis 
of the roller 4. The arm I9 terminates in a fork 
20 mounted on a nut 2| threaded on a screw 
shaft 22. The shaft 22 is provided _with an 
operating handle 23. As shown the web 24 
passes round the outside of the rollers I, 2, 3 ‘and 
4 making a right angle turn at the rollers 2 
and 3. ‘ 

In use, the operative in control of the device 
watches (either directly or on a suitable indica 
tor) the divergence of the web from its true path. 
When a divergence occurs he screws the shaft 22 
in or out and thus causes the arm l9 and link I6 
to pivot, thus raising or lowering the link l8 and 
causing the bearings I5 and I‘! to move up or 
down, thus causing the rollers 2 and 3 to be varied 
in inclination in sympathy with one another. 
Movement of the bearings I5'and I‘I downwards 
sets up a diagonal tension across the web‘ 24 lying 
between the rollers 2 and 3 and causes the web to 
move along those rollers to a new position (dice 
tated by the amount of the inclination of the 
rollers 2 or 3) nearer to the bearing l3. Simi 
larly, movement of the bearings I5 and I‘! up 
wards causes a movement of the web 24 along 
the rollers 2 and 3 nearer to thebearing I'I. 
Referring to Figure 4, the apparatus comprises 

two guiding units each of the same general type 
as that illustrated in Figure 3. For the sake of 
simplicity the supporting frame work has been 
omitted from the drawing. The apparatus com 
prises four rollers l, 2, 3 and 4 disposed as in 
Figure 3, ?xed bearings as in Figure 3 being pro 
vided at 5, 6, 9, l0, I2 and I3, and four similar 
rollers IA, 2A, 3A and 4A disposed as in Figure 3 
and being provided with ?xed bearings 5A, 6A, 
9A, IOA, HA and I3A. For simplicity the actual 
bearings have been omitted from the drawing, and 
these reference numerals indicate their position. 
A link I4 pivotally mounted on the axis of the 
roller I carries a bearing I5 for the roller 2, and 
a link I8 connecting therewith carries a bearing 
I‘! for the roller 3. Similarly, a link ISA pivotally 
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mounted on the axis of the roller 4A carries a ' 
hearing I 1A for the roller 3A, and a link I6A con 
necting therewith carries a bearing ISA for the 
roller 2A. Whereas in Figure 3 a link is provided 
pivotally mounted on the axis of roller 4 and car 
rying a bearing for roller 3, this link is omitted 
from the first unit of the apparatus of Figure 4 
and no corresponding link is provided in the sec 
ond unit. Instead a link 25 is provided directly 
connecting the bearings I1 and I5A. Attached to 
the link I6A at the bearing HA is a system of 
links 26 connected to a power cylinder 21. All 
the connections between the links are pivotal. 
Between the rollers 4 and IA there is provided 

a device for registering the lateral divergence of 
the web from its true path. This device is made 
as light as possible and consists of a pair of 
?anged rollers 28 and 29 arranged to make con 
tact with the edges of the web 24, these ?anged 
rollers being carried on a shaft 30 mounted for 
reciprocating movement on two grooved wheels 
3| and 32. At one end of the shaft 30 is provided 
a bell crank lever 33 arranged to operate a pres 
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sure control device 34 having a linear response. 
This control device is‘fed with air from a main 
supply through a line 35. " The control line pres 
sure is transmitted through a line 36 to the power 
cylinder 21. A counter-balance weight 31 is pro 
vided on the lever I6A to reduce the amount of 
work necessary by the power cylinder 21‘ in oper 
ating the link work. ' r ' 

In operation, the ?anged wheels 28 and 29 move 
'in sympathy with any divergence of the web from 
its true path and thus cause the shaft 30 to move 
laterally to the same extent as dictated by the 
divergence.‘ Such movement causes the lever '33 
to pivot and thus causes a change in the control 
line pressure from the device 34. This, trans 
mitted through .the line 36 causes a movement of 
the piston in the power cylinder 21, and thus 
causes the link.26 to move up or down v(according 
to the direction of the initial divergence) and 
therefore causes the bearings l5, I1, ISA and “A 
to move up or down, with a resulting change in , 
the inclination, in sympathy, of the rollers 2, 3, 
2A and 3A. 
By careful design of the apparatus and control 

devices it may be arranged that for any diver 
gence of the web from its true path the inclinable 
rollers are caused to incline to an extent which is 
just suf?cient to correct such divergence. 
What I claim is: 
1. Apparatus for correcting the lateral di 

vergence of a travelling web of material from its 
true path which comprises ?rst, second, third 
and fourth cylindrical rollers eachmounted in 
bearings at both ends, the bearings at one end 
of each of said rollers lying at the successive cor 
ners of a rectangle, the bearings at the other 
ends of said rollers being constrained to lie at 
the succesive corners of a parallelogram, the 
bearings at both ends of the ?rst and fourth 
rollers being fixed in position, the bearings at 
one, common, end only of the second and third 
rollers being ?xed in position, the ?rst and sec 
ond rollers being of the same diameter and the 
third and fourth rollers being of the same di 
ameter, and means for adjusting the shape of 
said parallelogram about an intermediate rec 
tangular form in which the four rollers lie paral 
lel to one another. ' 

2. Apparatus for correcting the lateral di 
vergence of a travelling web of material from 
its true path which comprises ?rst, second, third 
and fourth cylindrical rollers each mounted in 
bearings at both ends, the bearings at one end of 
each of said rollers lying at the successive corners 
of a rectangle, the bearings at the other ends of 
said rollers being constrained to lie at the suc 
cessive corners of a parallelogram, the bearings 
at both ends of the ?rst and fourth rollers be 
ing fixed in position, the bearings at one, com 
mon, end only of the second and third rollers 
being ?xed in position, the first and second 
rollers being of the same diameter and the third 
and fourth rollers being of the same diameter, 
and parallel‘ radius arms the ends of which hold 
the bearings at the other ends of said second 
and third rollers and which are mounted for 
movement about centres such that they remain 
parallel to one another throughout their move 
ment and their ends, carrying the said bearings, 
move through similar arcs, whereby, by move 
ment of said radius arms, the shape of the said 
parallelogram may be varied about an inter 
mediate rectangular form in which the four. 
rollers lie parallel to one another. 

3. Apparatus for correcting the lateral di 
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vergence of a travelling web of material from 
its true path which comprises ?rst, second, third 
and fourth cylindrical rollers each mountedin 
bearings at\both ends, the bearings at one end 
of each of said rollers lying at the successive 
corners of a rectangle, the bearings at the other 
ends of said rollers being constrained ‘to lie at 
the successive corners of a parallelogram, the 
bearings at both ends of the ?rst and fourth 
rollers being ?xed in position, the ‘bearings at 

‘ one, common, end only of the second and third 
rollers being ?xed in position, the ?rst and sec 
ond rollers being of the same diameter and the 

; third and fourth rollers being of the same di 
ameter, a '?rst link pivotally mounted on the 

1 axis of the ?rst roller extending at right angles 
‘ thereto and carrying a bearing for the other end 
of said second roller, a second link pivotally 
mounted on the axis of said fourth roller ex 
tending at right angles‘ thereto and carrying a 

I bearing for the said third roller, a third link 
pivotally attached to corresponding points on 

. said ?rst and second links, said links de?ning 
the shape of said parallelogram, and means for 
moving said links on their pivots to alter the 
shape of the said parallelogram about an inter 
mediate rectangular form in which the four 
rollers lie parallel to one another. 

4. Apparatus for correcting the lateral di 
vergence of a travelling web of material from 
its true path which comprises two correcting 

‘ units each of which consists of ‘?rst, second, third 
‘ and fourth cylindrical rollers each mounted in 
‘ bearings at both ends, the bearings at one end 
of each of said rollers lying at the successive cor 

‘ ners of a rectangle, the bearings at the other ends 
of said rollers being constrained to lie at the suc 
cessive corners of a parallelogram, the bearings 
at both ends of the ?rst and fourth rollers be 
ing ?xed, the bearings at one, common, end only 
of the second and third rollers being ?xed, the 

‘ ?rst ‘and second rollers being of the same di 
ameter and the third and fourth rollers being 
of the same diameter, a ?rst link pivotally 
mounted on the axis of the ?rst roller of the 
?rst corrective unit extending at right angles 
thereto and carrying a bearing for the other end 
of said second roller of said ?rst unit,v a second 
link pivotally mounted on the axis of said fourth 
roller of the second corrective unit extending at 
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right angles thereto and carrying a bearing for ' 
the said third roller of said second unit, a third 
link pivotally mounted on the shafts of the sec 
ond and third rollers of the said ?rst unit and 

.the second and third rollers of the second unit, 
said links de?ning the shape of said parallelo 
gram in each unit, and means for moving said , 
links on their pivots to alter the shape of the 
said parallelogram in each unit about an inter 
mediate rectangular forni in which the four 
rollers in each unit lie parallel to one another 
and, located between the said units, a device re 
sponsive to the divergence of the web from its 
true path and adapted to apply to said links a 
movement about their pivots tending to incline 
the second and third rollers in each such unit 
to correct the said divergence. 

5. Apparatus according to claim 4v wherein 
the distance apart of the second and third rollers 
in the second unit is substantially less than the 
distance apart of the second and third rollers 
in the ?rst unit. 

6. Apparatus for correcting the lateral di 
vergence of a travelling web of material from its 
normal path comprising four rollers which have 
their guiding surfaces disposed ‘in substantially 
parallel planes and form a substantially rec 
tangular path for said web, the shaft ends of 
the ?rst andlast of such rollers being freely 
mounted in ?xed bearings, the two intermediate 
rollers having their shaft ends on the same one 
end of each freely mounted in a ?xed bearing 
and the other shaft end of each being freely 
mounted in a hearing which is movable through 
a- small arc, said latter shaft ends being main 
tained in a parallelogram relation by means of 
a link joining them and being‘further respec 
tively linked by an arm to the shaft end of the 
?rst and last roller respectively, and means for 
adjustably moving said link whereby the guid 
ing surfaces of the second and third rollers re 
main parallel to one another and the total length 
of the path of the web from the ?rst to' the last 
roller remains unaltered by such movement. 
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