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1. 

3,147,898 
TRANSWERSE WEE3 CONTROL DEVICES 
WiBian F. Huck, 81 Greenway Terrace, 

Forest Hills, N.Y. 
Filed July 10, 1962, Ser. No. 208,966 

34 CEainas. (C. 226-17) 

This invention relates generally to devices for trans 
versely controlling a continuous web in a printing press 
or the like, and more particularly for maintaining a de 
sired transverse tension or registration of the web, or for 
maintaining both a desired transverse tension and regis 
tration of the web. 

In web-fed printing presses having pairs of printing 
or other processing cylinders operating successively on 
both surfaces of the web so as to obtain multi-color im 
pressions, the runs of the web between pairs of printing 
cylinders acting successively on the web are usually un 
supported, as any surface contact with the web immedi 
ately after the application of impressions to both surfaces 
thereof would cause the freshly applied ink to blur or 
Smear. In such presses, the successive pairs of cylinders 
have their nips arranged in a straight line so that the 
web passing through the press does not have any wrap 
around the cylinders to resist transverse shrinking or 
wrinkling of the relatively long unsupported runs of the 
web between the successively acting cylinders. 

Further, certain types of web material have a tendency 
to change the width of the web a limited amount when 
moisture is applied thereto, as during printing, tinting or 
water marking, when heat is applied to the web material 
for drying the latter, or when the web is subjected to a 
variable longitudinal tension or unsupported along a vari 
able length thereof. Thus, such webs undergo non-uni 
form variations in the width thereof as they are subjected 
to a succession of different processes so that it is difficult 
to obtain accurate transverse register of the several proc 
esses successively applied to the web. Attempts have been 
made, for example, in multi-color printing presses, to ob 
tain accurate transverse registration of the successively 
applied impressions by successively changing the widths 
of the applied impressions. However, this solution to the 
problem has not been satisfactory because of the high 
cost that is inherent therein, and further by reason of its 
inflexibility in that the corrective transverse dimensional 
variations between the successively applied impressions 
cannot be altered to accommodate variations in the change 
of width occurring during operation. 
The problem of maintaining transverse web tension and 

register is further complicated by those variations in the 
webs which result in unsupported runs or lengths thereof 
having longitudinal tensions that vary across the width of 
the web, which condition particularly causes wrinkles in 
the web as the successive contacts of the latter with the 
pairs of printing or other processing cylinders do not 
result in a force tending to urge apart the longitudinal 
edges of the web. 

Rollers presently exist for removing wrinkles from the 
web. Such rollers include a series of short axial sections 
rotatable on a curved stationary shaft and covered by a 
common rubber sleeve or envelope forming a continuous 
surface for contact with the web. However, such rollers 
have contact with the entire width of the web and thus 
cannot be used when the web has processing applied 
thereto that is susceptible to damage by contact with the 
roller. Further, the described wrinkle-removing rollers 
have considerable resistance to rotation by contact with 
the web even though the sections of the roller are pro 
vided with anti-friction bearings. Such considerable re 
sistance to rotation results from the large number of bear 
ings and also from the hysteresis effect of the flexing of 
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2 
the rubber sleeve. Thus, considerable power is required 
for effecting rotation of the described wrinkle-removing 
rollers, and this power must be transmitted to the rollers 
through the web so that longitudinal web tension is 
affected in that the tensions are different in the portions 
of the Web respectively extending to and from contact 
with the roller. 

it has also been proposed to provide suction boxes hav 
ing a surface that supports the web and is formed with 
angularly disposed narrow slots so that a suction or vac 
blun acting on the web at such slots tends to stretch the 
Web laterally from its center towards its longitudinal edges 
for removing wrinkles from the web. However, this ar 
rangement has the disadvantage of imposing a relatively 
high frictional resistance to the movement of the web, 
and also fails to provide any means by which the trans 
verse tensioning of the web can be adequately controlled. 

Accordingly, it is an object of this invention to provide 
devices for accurately maintaining a desired transverse 
Web tension or register, or both a desired web tension and 
register, while avoiding the above mentioned disadvan 
tages of the devices previously proposed for such purposes. 

Another object is to provide devices for accurately 
maintaining transverse web tension or register, or both 
transverse web tension and register, which devices can be 
employed for supporting a web between locations at which 
the web is subjected to printing or other processes without 
disturbing the processing of the web, for example, the wet 
ink of imprints applied thereto. 
A further object is to provide devices of the described 

character for maintaining transverse web tension or reg 
ister, or both transverse web tension and register, without 
unduly influencing the longitudinal tension in the web. 

In accordance with an aspect of this invention, pairs 
of rollers or wheels are urged into firm, non-slippable 
rolling engagement with both surfaces of the web ad 
jacent the opposite longitudinal edges of the latter and 
exert suitable, transversely directed forces on the related 
edge portions of the web while the latter is in motion 
so as to maintain a desired transverse tension in the web 
or to transversely register the web, for example, with 
respect to a printing or other processing apparatus through 
which the web travels. Since the pairs of rollers or wheels 
are held in firm, non-slippable engagement with the sur 
faces of the web, tranversely directed forces or movements 
applied to the rollers or wheels are accurately transmitted 
to the web for precisely maintaining the desired transverse 
Web tension or register, as distinguished from those exist 
ing web tensioning or registering devices which rely 
on frictional or slipping contact with the web and there 
fore have inaccurate operating characteristics by reason of 
changes in the frictional coefficient therebetween resulting 
from variations in the thickness of the web, the smooth 
ness of the latter or of the supporting surface in contact 
therewith. 

Further, since the pairs of rollers or wheels only engage 
the surfaces of the web adjacent the opposite longitudinal 
edges of the latter, transverse web tensioning or register 
ing devices embodying this invention can act on runs of a 
web between successive processing stations, for example, 
between successively acting printing cylinders, without 
affecting the processing, such as, printed impressions, ap 
plied to the web. 

In accordance with another aspect of this invention, 
each of the pairs of wheels or rollers held in firm, non 
slippable engagement with the surfaces of the web is 
mounted for pivotal movement about an axis perpendicu 
lar to the plane of the web and disposed adjacent the 
related longitudinal edge of the latter, with the axes of 
rotation of the pair of rollers or wheels being offset or 
spaced away from the pivoting axis thereof in the direc 
tion of movement of the web and normally being posi 
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tioned transverse to that direction by means independent 
of the pull or other power of the web. Thus, the rollers 
or wheels track on the moving web and normally are held 
in positions at which the planes of rotation of the rollers 
are parallel to the direction of movement of the Web, and 
movements of each pair of rollers or wheels about the 
pivoting axis thereof result in both a transverse displace 
ment of the rollers and a proportional small angular dis 
placement of the latter about the pivoting axis. 
When devices embodying the invention are employed 

for maintaining a predetermined transverse tension in 
the moving web, a suitable force is yieldably applied, for 
example, through a pressure fluid operated cylinder, to at 
least one of the pairs of roilers so as to urge the latter 
to move about its pivoting axis in the direction away 
from the other pair of rollers or wheels, thereby applying 
a transverse tension to the web corresponding to the 
magnitude of the yieldably applied force. If the yieldably 
applied force causes transverse and angular displacement 
of the rollers in maintaining the desired transverse tension 
in the moving web, the angular displacement of the 
rollers from their normal tracking positions, at which 
the rollers rotate in planes parallel to the direction 
of movement of the web, gives rise to additional restor 
ing forces which tend to gradually return the rollers to 
their tracking positions. 
When devices embodying the inveniton are employed 

for maintaining transverse registration of the moving web, 
at least one of the pairs of rollers or wheels is positively 
displaced about its pivoting axis upon a deviation of the 
adjacent longitudinal edge of the web, or of a line pre 
printed therealong, from a predetermined transverse posi 
tion. Such displacement of the pair of rollers about its 
pivoting axis effects a transverse displacement of the 
roilers, and of the adjacent edge portion of the web, in 
the direction for restoring the web to the desired transverse 
registered position, and the corresponding angular dis 
placement of the pair of rollers causes the web to gradually 
return to the desired direction of web travel while main 
taining the transverse displacement of the web resulting 
from the transverse displacement of the rollers. 

In accordance with still another aspect of the invention, 
a device for accurately maintaining transverse registra 
tion of the moving web by displacement of pairs of rollers 
or wheels held firmly in non-slippable engagement with 
the opposite longitudinal edge portions of the moving 
web, as generally described above, is combined with a de 
vice for effecting coarse transverse register corrections 
at a location along the web in advance of the device for 
effecting fine or accurate transverse register corrections, 
and the fine or accurate transverse register correction de 
vice operates to correct for deviations of transverse regis 
tration within predetermined small limits, while any devia 
tion of the web beyond such limits results in actuation 
of the coarse transverse register correction device so that 
the latter returns the web to a position within the limits 
of operation of the fine or accurate transverse register 
correction device. 

In accordance with a further aspect of this invention, 
movement of either one of the pairs of rollers or wheels 
about its pivoting axis beyond predetermined limits causes 
release of the rollers from their firm, non-slippable engage 
ment with the web whereupon the associated printing 
press or other web processing apparatus may be halted to 
permit correction of the causes of the large deviation 
from the desired transverse web tension or register which 
results in the excessive movement of the rollers. 
The above, and other objects, features and advantages 

of the invention, will be apparent in the following de 
tailed description of illustrative embodiments thereof 
which is to be read in connection with the accompanying 
drawings forming a part hereof, and wherein: 

FiG. 1 is a top plan view, which is partly schematic 
and in section, of a device for maintaining a predeter 
mined transverse web tension in accordance with the pres 
ent invention; 
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4. 
FIG. 2 is a side elevational view, partly broken away 

and in section, of one of the roller units included in the 
device of FIG. 1; - 

FiG. 3 is a view similar to that of FIG. 1, but showing 
a device embodying the invention for maintaining a de 
sired transverse web tension and transverse registration 
of one of the longitudinal edges of the moving web; 

FIG. 4 is another view similar to that of FIG. 1, but 
showing a device embodying the invention for maintain 
ing transverse registration of both longitudinal edges of 
the moving web; and 

FIG. 5 is a top plan view, which is partly sche 
matic, of an arrangement embodying the invention 
which includes a device for accurately maintaining 
transverse registration of the opposite longitudinal edges 
of a moving web within a predetermined range of 
deviations in combination with a coarse transverse regis 
ter correction device which operates to maintain the web 
within the range of operation of the fine or accurate 
transverse register correction device. 

Referring to the drawings in detail, and initially to FIG. 
1 thereof, it will be seen that a device 10 embodying the 
invention, as there illustrated, is intended to maintain a 
predetermined transverse tension in a moving web W. 
The portion of web W appearing in FIG. 1 may be a run 
thereof moving horizontally, as shown, or vertically or 
along an inclined path, between stations at which the web 
is successively processed, for example, by pairs of print 
ing cylinders applying inked impressions to one or both 
Surfaces of the web, as in a multi-color printing press. 
The device it for maintaining a predetermined trans 

verse tension in moving web W generally includes two 
units A and 1B mounted adjacent the opposite ion 
gitudinal edges of the web on a support bar 2 extending 
transversely across the web and having its opposite 
ends rigidly Secured in side frame members 3 of the 
associated printing press or other web processing ap 
paratus. 

Each of the units 11A and 11B includes a pair of 
roliers or wheels 14 and 15 mounted for rolling engage 
ment with the opposite surfaces, for example, the upper 
and lower surfaces of a horizontally moving web, as 
shown in FIG. 2, near the adjacent longitudinal edges 
of the web. The rollers 4 and 15 are freely rotatable 
on antifriction bearings 16 carried by axles 17 projecting 
laterally inward from one end of upper and lower levers 
i8 and 19, respectively. The levers 3 and 19 are piv 
otally mounted, intermediate their opposite ends, on pivot 
pins 20 and 21, respectively, projecting radially from 
the upper and lower end portions of a support shaft 22 
having its axis perpendicular to the plane of web W, 
that is, extending vertically in the illustrated arrange 
ment. Intermediate pins 20 and 21 the support shaft 
22 is turnably mounted in bearings 23 within a housing 
24 which is rigidly secured, as by bolts 25, on support 
bar 12. Thus, rollers 14 and 15 of each of the units 1A 
and iB are movable toward and away from each other 
by Swinging of levers 18 and 19 about pivot pins 20 and 
21, and further are movable together about their pivoting 
axis defined by support shaft 22. It will also be noted 
that the axes of rotation of each pair of rollers 14 and 
15 are offset or spaced from the pivoting axis defined 
by Support shaft 22 in the direction of web W. Thus, 
movement of rollers 14 and 15 about the axis of shaft 22 
results in a transverse displacement of the rollers and 
a proportional small angular displacement of the rollers. 

In order to firmly hold each pair of rollers 14 and 15 
in firm, non-slippable rolling engagement with the oppo 
site Surfaces of web W, each of the units 11A and AB in 
cludes a cylinder 26 pivotally connected, as at 27, to the 
end of lever 19 remote from roller 15 and containing a 
reciprocable piston 28 with a piston rod 29 extending 
from the latter out of cylinder 26 and being pivotally 
connected, as at 30, to the end of lever 18 remote from 
roller 14. A helical compression spring 31 is also dis 
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posed in cylinder 26 and acts against piston 28 in the 
direction for retracting piston rod 29 and thereby rocking 
levers 18 and 19 in the directions moving rollers 14 and 
15 away from each other, that is, out of contact with the 
surfaces of web W. A conduit 32 opens into cylinder 26 
below piston 28 for supplying fluid under pressure, for 
example, compressed air, which acts against piston 28 
and overcomes the force of spring 31 for rocking levers 
18 and 19 in the directions moving rollers 14 and 15 
toward each other, that is, into contact with the opposite 
surfaces of web W. 
When rollers 14 and 15 of each of units 11A and 1B 

are thus firmly held in non-slippable rolling contact with 
the surfaces of web W, the rollers normally tend to track 
on the web with their planes of rotation extending paral 
lel to the direction of movement of the web so as to 
present the minimal resistance to movement of the web. 
If the rollers 4 and 15 are displaced transversely, and 
thus angularly moved from their normal tracking po 
sitions by reason of the mounting on support shaft 22, 
so that the planes of rotation of the rollers are no longer 
parallel to the direction of movement of web W, there 
is an increased resistance to movement of the web. This 
increased resistance to movement of the web causes a 
corresponding force to be exerted on the rollers having 
a transversely directed component which, by reason of 
the previously described spacing of the axes of rotation 
of rollers 14 and 15 from the support shaft 22 in the 
direction of movement of the web, tends to restore the 
rollers to their normal tracking positions illustrated on 
F.G. . 

Since rollers 4 and 5 of units EA and 11B are 
normally firmly held in non-slippable rolling engagement 
with both surfaces of moving web W adjacent the op 
posite longitudinal edges of the latter, it will be apparent 
that forces applied to the rollers of both units for urging 
them transversely away from each other are directly 
transmitted to the web for transversely tensioning the 
latter. In order to thus transversely tension the web, 
each of units A and 1B further includes a cylinder 
33 pivotally mounted at one end, as at 34, on a bracket 
35 depending from the related housing 24 and contain 
ing a reciprocable piston 36 having a piston rod 37 pro 
jecting from the cylinder and pivotally connected, as 
at 38, to a radial arm 39 extending rigidly from the lower 
end of support shaft 22. A helical compression spring 
40 is disposed in cylinder 33 and acts against piston 36 
to urge the latter to move in the direction retracting 
iston rod 37 for turning the related support shaft 22 

in the direction moving rollers 14 and 15 or each unit 
transversely toward the center of web W, that is, toward 
the rollers of the other unit. A conduit 41 opens into 
cylinder 33 for supplying fluid under pressure, for example, 
compressed air, which acts within the cylinder against 
piston 36 so as to overcome the force of spring 40 and 
thereby tend to turn support shaft 22 in the direction 
moving rollers 4 and 15 of each unit transversely out 
ward, that is, in the direction away from the correspond 
ing rollers of the other unit thereby to impose the de 
sired transverse tension on the Web. 
As shown in FIG. 1, a system for controlling the 

operation of cylinders 26 and 33 of both units A and 
1B may include a main conduit 42 extending from a 
suitable source of compressed air and having the usual 
flow control valve 43 interposed therein. The main 
conduit 42 branches into conduits 44 and 45 which, in 
turn, branch into the conduits 32 extending to cylinders 
26 and the conduits 4 extending to cylinders 33, re 
spectively. Interposed in the conduit 44 are a pressure 
regulator 46, a pressure gauge 47, a solenoid controlled 
valve 48 and a pressure sensitive switch 49. Similarly, 
a pressure regulator 50, a pressure gauge 51 and a solenoid 
operated valve 52 are interposed in conduit 45. The 
pressure regulators 46 and 50 and the associated pres 
sure gauges 47 and 51 provide convenient means for in 
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6 
dependently adjusting the pressure of air supplied to 
cylinders 26, and hence the nip pressure between the pairs 
of rollers 14 and 15, and the pressure of air supplied 
to cylinders 33, and hence the magnitude of the trans 
versely directed forces exerted by the rollers on the 
moving web for transversely tensioning the latter. 
The system for controlling the operation of cylinders 

26 and 33 further includes an electric circuit extending 
from power supply lines 53 and having a shut-off switch 
54 and two limit switches 55 all connected in series with 
the Solenoid of valve 48 so that the latter is energized 
and thereby permits the supply of compressed air to the 
related cylinders 26 only when switches 54 and 55 are 
all simultaneously closed. Further, the electrical circuit 
connects the solenoid of valve 52 in series with switches 
54 and 55, and also with pressure sensitive switch 49 
which closes only in response to a predetermined pres 
sure in conduit 44. 

Limit switches 55 are mounted on housings 24 of 
units 12A and iB, respectively, and engage cams 56 
secured on the related support shaft 22. Cams 56 are 
shaped so as to maintain the related limit switches 55 
in their closed condition only so long as the rollers 14 
and 5 are within an allowable range of movement from 
their illustrated normal tracking positions. Thus, if either 
one of the pairs of rollers 4 and 5 moves about the 
axis of its related support shaft 22 beyond the allowable 
range of movement, for example, upon longitudinal split 
ting of the web, cam 56 permits the associated limit 
switch 55 to open and thereby interrupt the electrical 
circuit for energizing the solenoids of valves 48 and 52 
so that the latter close and relieve the pressure in cylin 
ders 26 and 33. In the absence of pressure in cylinders 
26 and 33, the associated springs 3 and 46 act on 
pistons 28 and 36 to both move each pair of rollers 4 
and 5 away from the web and to move the pairs of rollers 
laterally toward each other, thereby quickly releasing 
the transverse web tension. 

Although an electro-pneumatic system has been illus 
trated and described above for the purpose of controlling 
the operation of units 11A and 51B, it is to be under 
stood that other electrically actuated fluid-pressure coin 
trol systems functioning in substantially the same man 
ner may be substituted therefor. 
The above described device for maintaining a desired 

transverse tension in the moving web W operates as 
follows: 
The operation of device 0 is initiated by closing 

switch 54, thereby energizing solenoid valve 48 through 
limit switches 55. Until the pressure in conduit 44 builds 
up to a suitable pressure for firmly holding rollers 4 
and 5 in non-slipping engagement with web W, Switch 
49 remains open. Thus, solenoid valve 52 is energized 
to permit compressed air to flow to cylinders 33 for 
laterally tensioning the web, only after switch 49 closes 
upon firm engagement of the rollers with the Web. 

Pressure regulator 46 is initially adjusted so that the 
pressure of air acting in cylinders 26 is sufficient to firmly 
hold the pairs of rollers 14 and 15 in non-slippable 
rolling contact with both surfaces of the web. Further, 
pressure regulator 50 is initially adjusted so that the pres 
sure of compressed air acting in cylinders 33 to urge 
the pairs of rollers laterally apart produces transverse 
forces at the lines of rolling contact of the rollers with 
the moving web equal to, and opposed by the transverse 
tension to be maintained in the latter. 

If the transverse tension in the web becomes either 
greater or less than the tension to be maintained in the 
latter, the non-slippable rolling contact of the rollers 14 
and 15 with the web ensures that the rollers are dis 
placed by the differential forces either inwardly or out 
wardly from their normal tracking positions until the 
transverse tension in the web again balances the trans 
verse forces resulting from the adjusted pressure of con 
pressed air in cylinders 33. However, as previously 
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noted herein, transverse displacement of the rollers is 
accompanied by an angular displacement thereof about 
the axis of the related Support shaft 22 and Such angular 
displacement of the rollers out of their normal tracking 
positions gives rise to transverse restoring forces which 
gradually return the rollers to their normal tracking po 
sitions. 

Since rollers 4 and 15 engage the surfaces of mov 
ing web W only adjacent the opposite longitudinal edges 
thereof, it is apparent that the device i8 can be en 
ployed for maintaining a predetermined transverse ten 
sion in the web and for supporting the latter interme 
diate stations at which printed impressions or other proc 
essing is applied to the web without blurring or smearing 
the printed impressions or otherwise interfering with the 
processing of the web. Further, the rollers 14 and i5, 
being freely rotatable by rolling contact with the Web 
and normally assuming tracking positions in which their 
planes of rotation are arranged parallel to the direction 
of movement of the web, offer insignificant resistance to 
movement of the web and therefore do not substantially 
influence the longitudinal tension of the web. Since roll 
ers 14 and 15 are firmly held in non-slippable rolling 
contact with the web, the transversely applied forces for 
establishing the desired transverse web tension are di 
rectly transmitted to the moving web so that the trans 
verse tension can be accurately maintained and controlled, 
as distinguished from those previously proposed devices 
in which there is frictional contact between the Web 
and the rollers slipping relative thereto, in which case 
the frictional contact forces are very difficult to control 
and the transverse web tension thereby produced varies 
with frictional changes resulting from variations in the 
web thickness or changes in the surface conditions of 
the web and rollers. 

In order to avoid buckling of the web against the edges 
of rollers 14 and 15 during the restoration of the latter 
to their normal tracking positions following transverse 
displacement of the rollers, a guide shoe 57 (FIG. 1) 
may be suspended from the free end of each axle 17 to 
project inwardly from the related roller 14 or 15 in close 
proximity to the web adjacent the line of rolling contact 
of the roller with the moving Web. 

Further, when the web W is formed of a relatively 
delicate material having little or no inherent resiliency, 
for example, light fabrics, tissue paper or the like, it is 
desirable to provide an idler roller 58 having its ends ro 
tatably mounted in side frame members 53 and engaging 
the moving web W over an extended angle of Wrap 
after passage of the web between rollers 14 and 15. The 
idler roller 58 prevents the redevelopment of wrinkles 
in webs of the described character shortly after such 
wrinkles have been removed by the transverse web ten 
sion applied to the web through rollers 14 and 15. 

Referring now to FIG. 3, it will be seen that the de 
vice 10 there illustrated for maintaining transverse web 
tension and register in accordance with the invention is 
generally similar to the previously described device 0 
and includes two units 1A and B acting on the op 
posite longitudinal edge portions of the moving web W. 
The unit B of device 10' may be identical to the unit 
11B of the previously described device 16), while the 
unit 11A of the latter is replaced by a similar unit 1'A 
in which a reversible electric correction motor 59 mount 
ed on housing 24 takes the place of the fluid pressure 
operated cylinder 33. Motor 59 has its shaft connected 
through a universal coupling 60 with an adjusting screw 
61 threaded through a nut member 62 carried by one of 
the roller supporting levers, for example, the lever 8, 
so that rotation of the shaft of motor 59 positively ef 
fects displacement of the related pair of rollers 14 and 
5 about the axis of support shaft 22. 
Since the pair of rollers 14 and 15 of unit 11A is 

held firmly in non-slippable rolling contact with the op 
posite surfaces of moving web W, it is apparent that any 
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transverse displacement imparted to such rollers through 
operation of the reversible correction motor 59 effects 
corresponding transverse displacement of the adjacent 
longitudinal edge portion of the moving web, while the 
other unit EB of device 19’ continuously applies a yield 
able transverse force to the opposite longitudinal edge 
portion of the web in the direction away from unit 1'A, 
and thereby maintains a desired transverse tension in the 
moving web. 
The reversible correction motor 59 is preferably en 

crgized by means of a photoelectric control system includ 
ing a photoelectric scanning head 63 that may be of the 
type commercially available from the Specialty Control 
Department of General Electric Company, Waynesboro, 
Virginia, as Item No. 3S7515PS102. The scanning head 
63 is suitably mounted so that a light source therein will 
direct a beam of light against either the longitudinal 
edge of the moving web adjacent unit 1'A or against 
a register line preprinted along such edge at a location 
along the web that is intermediate unit 11A and print 
ing cylinders 64 or any other web processing device with 
which an edge of the moving web is to be transversely 
registered. 
The scanning head 63 is laterally located so that, when 

there is correct transverse registration between the related 
longitudinal edge of the web or the register line pre 
printed thereon and the cylinder 64, which may be one of 
two coacting printing cylinders, the area or region of the 
web surface illuminated by the beam of light from the 
scanning head is exactly bisected by the longitudinal edge 
of the web or by one longitudinal edge of the preprinted 
register line thereon, and thereby establishes the normal 
intensity of light reflected from the web to a photoelectric 
cell included in scanning head 63 during correct tranSVerse 
register. It will be apparent that any deviation of the 
transverse position of the longitudinal edge of the Web, 
toward one side or the other from the position for correct 
transverse register causes a change in the intensity of light 
reflected by the web from the light source of head 63 into 
the photoelectric cell of the latter, and thereby alters the 
voltage generated by the cell. 
The voltage generated by the photoelectric cell of head 

63 is fed through conductors 65 to a register control 
panel 66 which may be of the type that is commercially 
available from the Specialty Control Department of Gen 
eral Electric Company, Waynesboro, Virginia, as item 
No. 3S7515SR100 and which, as shown in the wiring dia 
gram thereof appearing between pages 18 and 19 of the 
instruction bulletin published by General Electric Com 
pany under the designation GEH-2121A, generally in 
cludes a Wheatstone bridge network that is balanced when 
the Strength of the electrical signal from scanning head 
63 corresponds to correct transverse register of the web. 
Any deviation in the strength of electrical signals received 
from Scanning head 63 serves to unbalance the Wheat 
Stone bridge which thereby generates an error signal which 
is Sufficiently amplified by a conventional amplifier in 
cluded in panel 66 and which is led from the latter to 
transverse register correction motor 59 by way of con 
ductors 67 for energizing the motor. The resulting ro 
tation of motor 59 is converted through screw 61 and nut 
member 62 into a proportional transverse displacement 
of the related rollers 4 and 5 which is transmitted to 
the Web and thereby restores the desired accurate trans 
Verse registration of the adjacent longitudinal edge of 
the web. 

Since the rollers 4 and 15 of unit A are mounted 
for pivoting about the axis of the related support shaft 
22, any transverse displacement of such rollers by opera 
tion of the correction motor 59 is accompanied by a corre 
Sponding small angular displacement of the rollers. Such 
angular displacement of the rollers is maintained by the 
irreversible effect of nut member 62 and screw 61 which 
avoids turning of the motor shaft by forces exerted on 
rollers 4 and 15. Thus, the angular displacement of 
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the rollers which causes the planes of rotation of the 
latter to deviate from the parallel to the direction of 
movement of the web gives rise to forces acting on the 
web to alter the direction of movement of the web to 
wards parallelism with the planes of rotation of the 
rollers of unit 11'A. Thus, the angular displacement of 
the rollers also acts on the moving web to alter the direc 
tion of movement thereof in the direction for eliminating 
the error of transverse registration resulting in the opera 
tion of correction motor 59. 

In the device 10' described above, accurate transverse 
register of one of the longitudinal edges of the moving 
web is thus maintained by the unit 11A, while the other 
unit 11B of the device acts on the opposite longitudinal 
edge portion to maintain a desired transverse tension in 
the moving web even though the latter is transversely dis 
placed from time to time in order to correct for errors in 
the transverse registration of one edge thereof. 

If it is desired to transversely register the longitudinal 
medial line of the web W, rather than an edge thereof, 
the device 10 may be provided with a second Scanning 
head similar to head 63, the second head being also con 
nected through conductors to register control panel 66 
and being disposed adjacent the edge of Web W remote 
from head 63 so that correct register corresponds to the 
condition when both heads receive equal light intensities. 
Any deviation of the longtudinal medial line of the web 
from the correct transverse registration thereof, unbal 
ances the signals from the two heads and panel 66 causes 
corresponding actuation of correction motor 59. 

Further, as shown in FIG. 4 of the drawings, a device 
10’’ may be provided in accordance with the invention to 
accurately maintain transverse registration of both lon 
gitudinal edges of a moving web W with respect to print 
ing cylinders 64 or any other Web processing device 
through which the Web passes. 
The device 10' includes two units 11A and 11B which 

are both the same as the unit i'A described above in 
connection with the device 10' and which act upon the 
opposite longitudinal edge portions of the moving web. 
Thus, each of units 11A and 11B includes a reversible 
transverse register correction motor 59 operative to dis 
place the related rollers 14 and 15 about the Support shaft 
22 and being under the control of a photoelectric control 
system including an associated scanning head 63 sensing 
any deviation of the related longitudinal edge of the web 
from accurate transverse register. 

In the arrangement of FIG. 4, it will be seen that regis 
ter control panels 66 of the photoelectric control systems 
associated with units 11A and 11B draw power from 
the electric supply lines 53 through the circuit having the 
pressure sensitive switch 49 and limit Switches 55 included 
therein so that, upon an excessive displacement of either 
one of the pairs of rollers 4 and 15, the resulting inter 
ruption of the circuit relieves the pressure in cylinders 26 
of both units by deenergizing the solenoid of valve 48 and 
simultaneously deenergizes the photoelectric control Sys 
tems of both correction motors 59. The device 10' 
maintains the transverse register of both longitudinal 
edges of the moving web within close tolerances at all 
times so that, in effect, the transverse width of the Web fed 
to printing cylinders 64 or any other web processing de 
vice is maintained constant. However, the width of the 
web may vary somewhat during web processing because 
of variations in the response of the web to printing, mois 
ture application, heating and cooling. Thus, with the 
device 10', the accurate transverse registration of both 
longitudinal edges of a web having a varying width is 
accompanied by corresponding variations in the transverse 
web tension. As a relatively wide portion of the Web 
passes the scanning head 63, the correction motor 59 
may displace the related pairs of rollers 14 and 15 so as 
to laterally compress the web slightly, or at least to re 
move transverse tension therefrom, and thereby provide 
the continued accurate transverse registration of both 
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10 
longitudinal edges. A web controlled in this fashion may 
be printed or otherwise processed successfully, provided 
that the transverse looseness or lack of transverse tension 
is not excessive so as to cause wrinkling of the web. 

Referring now to FiG. 5, it will be seen that a device 
16', as previously described herein for accurately main 
taining transverse registration of both longitudinal edges 
of a moving web W, may be combined with another side 
register control mechanism 100 which engages the web 
prior to the pairs of rollers 14 and 15 of device 10'. 
The mechanism 109 is intended to effect coarse transverse 
register correction and generally includes parallel web 
contacting rollers 10 and 102 having their opposite ends 
rotatably journalled in bearing blocks 103 which are 
centrally pivoted on pins 134 carried by the free ends of 
arms 185. The arms 105 are pivotally mounted on shaft 
196 carried by brackets 67 extending from side frame 
members 13, and the various parts are dimensioned so 
that, when rollers 169; and 102 are in their illustrated 
central position, arms 165 converge in the direction of 
movement of the web. One of bearing blocks 103 car 
ries a nut member 1898 in threaded engagement with an 
adjustment screw 89 which is connected by a universal 
coupling 10 with the shaft of a reversible correction mo 
tor 12 mounted on the adjacent side frame member 13. 

It will be apparent that rotation of the shaft of motor 
111, in one direction or the other, causes corresponding 
lateral displacement of rollers 101 and 102 which, by 
reason of the previously mentioned convergence of arms 
105 in the neutral or central position of the roller, are 
also tilted or inclined from the lateral. As shown in 
FIG. 5, the web W passes over roller 161 and then under 
roller 162 so that the tilting action of the rollers that ac 
companies the lateral displacement thereof is effective to 
urge the web laterally in the same direction as the lateral 
dispiacement of rollers (Bi and 102. 
The motor 1 is connected through conductors 12 

with a reversing controller 113 of conventional design 
which is, in turn, connected through two limit switches 
19 with the power supply lines 53. Limit switches 119 
are mounted on the housings 24 of units 11A and 11'B 
and are engageable by the cams 56 provided on support 
shafts 22 for actuating the previously described limit 
switches 55 of the transverse register control device 0'. 
Switches 119 are arranged so as to be normally open, 
and hence render inoperative the coarse register control 
device i03, so long as the pairs of rollers 4 and 15 of 
device 10' are within a predetermined range of move 
ment about the Support shafts 22. Thus, so long as the 
deviation of the moving web from transverse register 
with respect to the printing cylinders 64 or other web 
processing device is within a predetermined small range, 
the device 10' operates to effect fine or accurate trans 
verse register corrections in the manner previously de 
scribed herein. However, if the deviation of the web from 
transverse register with respect to printing cylinder 64 is 
beyond the predetermined small range so that, in seeking 
to correct for such deviation, the pairs of rollers 14 and 
15 are displaced by correction motors 59 to a relatively 
large extent about the related support shafts 22, one or 
the other of cams 56 then closes the related limit switch 
119 to initiate the operation of reversing controller 13 
by which motor 11 is made to rotate the screw 109 in 
the sense to sufficiently displace the moving web for re 
turning the latter to within the normal operating range 
of the fine transverse register control device 10', where 
upon the latter again becomes operative to accurately 
maintain the desired transverse register of the web rela 
tive to printing cylinders 64. However, if the rollers 4 
and 15 are displaced beyond the point at which one or 
the other of the cams 56 closes the related switch 19, 
the cam permits opening of switch 55, thereby deenergiz 
ing solenoid valve 48 to release the rollers from the Web 
and also deenergizing control panels 66, so that the regis 
ter control device 10' is rendered inoperative. 
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From the above, it will be apparent that, in the arrange 
ment illustrated on FIG. 5, the mechanism 100 provides 
relatively coarse transverse register corrections, while the 
device 18' provides fine or accurate transverse register 
corrections. Transverse register control mechanisms em 
ploying angularly tilting rollers, as in the illustrated 
mechanism 100, tend, during their lateral displacement 
of the web, to increase the longitudinal tension at one side 
of the longitudinal medial line of the web and to decrease 
the longitudinal tension at the opposite side of the lon 
gitudinal medial line. Such variations in the longitudinal 
tension across the web cause wrinkling of the latter. How 
ever, when the transverse register control mechanism 100 
having the tilting rollers 101 and 102 is combined with 
the transverse register control device 10' having pairs 
of rollers acting on the opposite longitudinal edge por 
tions of the moving web and being laterally displaced so 
as to maintain accurate transverse registration of both 
longitudinal edges of the web, such pairs of rollers op 
erate to remove any wrinkles from the web that might 
otherwise be produced as a result of the varying longi 
tudinal tensions across the web resulting from the tilting 
action of rollers 61 and 102. 
When devices embodying the invention are employed 

as transverse register controls, for example, as in FIGS. 
3, 4 and 5, it is desirable that a substantial length of 
the web be free or unsupported between such transverse 
register control device and the printing cylinders or other 
processing device with respect to which the web is being 
transversely registered so as to allow sufficient space along 
the web for effecting the necessary transverse register cor 
rections. However, when devices embodying the inven 
tion are employed only for maintaining a desired trans 
verse web tension, as in FIG. 1 hereof, the pairs of rollers 
14 and 5 of such device may engage the moving web 
at any locations along the latter, even close to printing 
cylinders or other devices for processing the Web. 
Although several embodiments of the invention have 

been described in detail herein with reference to the ac 
companying drawings, it is to be understood that the in 
vention is not limited to those precise embodiments, and 
that various changes and modifications may be effected 
therein without departing from the scope or spirit of the 
invention which is intended to be defined in the appended 
claims. 
What is claimed is: 
1. A transverse web control device comprising 
pairs of freely rotatable rollers engageable with both 

surfaces of a moving web adjacent the opposite lon 
gitudinal edges of the latter, 

first force applying means urging the rollers of each 
of said pairs toward each other for non-slippable 
rolling contact of said rollers with the moving Web, 

means mounting each pair of rollers for movement Sub 
stantially transversely relative to the direction of 
movement of the web, and 

second force applying means independent of power of 
the web for normally disposing said pairs of rollers 
in tracking positions in which they rotate in planes 
substantially parallel to said direction and for exert 
ing forces substantially transversely on said pairs of 
rollers for direct transmission by the latter to the 
related edge portions of the moving web so as to 
transversely control the latter. 

2. A transverse web control device comprising 
pairs of freely rotatable rollers engageable with both 

surfaces of a moving web adjacent the opposite lon 
gitudinal edges of the latter; 

means urging the rollers of each of said pairs towards 
each other for non-slippable rolling contact of said 
rollers with the moving web; 

means mounting each pair of rollers for movement 
about a pivoting axis perpendicular to the plane of 
the moving web near the adjacent longitudinal edge 
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2 
of the latter, and with the axes of rotation of each 
pair of rollers being spaced away from the pivoting 
axis thereof in a direction parallel to the direction 
of movement of the web, 

means independent of power of the web for normally 
holding said rollers disposed in tracking position 
with the planes of rotation thereof parallel to the 
direction of movement of the web so that pivotal 
movement of either pair of rollers from its said 
tracking position involves both a transverse displace 
ment of the entire rollers toward one side of said 
position and a proportional angular displacement of 
the rollers about the pivoting axis giving rise to 
forces tending to restore the parallel relationship of 
said planes of rotation and direction of movement 
of the web, and 

Said positioning means including means for urging said 
pairs of rollers to pivot about the related pivoting 
axes and thereby exert substantially transversely di 
rected forces on the related edge portions of the web 
for transversely controlling the latter. 

3. A transverse web control device comprising 
pairs of freely rotatable rollers engageable with both 

surfaces of a moving web adjacent the opposite lon 
gitudinal edges of the latter, 

means urging the rollers of each of said pairs toward 
each other for non-slippable rolling contact of said 
rollers with the moving web, 

means mounting each pair of rollers for movement 
substantially transversely relative to the direction of 
movement of the web, and 

means applying a predetermined yieldable force to at 
least one of said pairs of rollers for urging said one 
pair of rollers transversely away from the other pair 
of rollers so that said rollers directly transmit po 
portional transverse forces to the moving web for 
maintaining a corresponding transverse tension in the 
latter. 

4. A transverse web control device comprising 
pairs of freely rotatable rollers engageable with both 

surfaces of a moving web adjacent the opposite lon 
gitudinal edges of the latter, 

means urging the rollers of each of said pairs toward 
each other for non-slippable rolling contact of said 
rollers with the moving web, 

means mounting each pair of rollers for movement 
substantially transversely relative to the direction of 
movement of the web, and 

means applying predetermined yieldable forces to both 
of Said pairs of rollers urging the latter transversely 
away from each other so that said rollers directly 
transmit proportional transverse forces to the moving 
Web for maintaining a corresponding transverse ten 
sion in the latter. 

5. A transverse web control device comprising 
pairs of freely rotatable rollers engageable with both 

Surfaces of a moving web adjacent the opposite lon 
gitudinal edges of the latter, 

means urging the rollers of each of said pairs toward 
each other for non-slippable rolling contact of said 
rollers with the moving web, 

means mounting each pair of rollers for movement 
Substantially transversely relative to the direction of 
movement of the web, 

means detecting errors in the transverse registration 
of the Web along at least one of the longitudinal 
edges thereof, and 

means independent of power of the web for normally 
disposing said pairs of rollers in tracking positions 
in which they rotate in planes substantially parallel 
to said direction, including power operated means re 
Sponding to any detected error in transverse registra 
tion of Said one edge to transversely displace the 
pair of rollers engaging the web adjacent said one 
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edge in the sense for eliminating the detected error 
in registration. 

6. A transverse web control device comprising 
pairs of freely rotatable rollers engageable with both 

surfaces of a moving web adjacent the opposite lon 
itudinal edges of the latter, 

means urging the rollers of each of said pairs toward 
each other for non-slippable rolling contact of said 
rollers with the moving web, 

means mounting each pair of rollers for movement 
substantially transversely relative to the direction 
of movement of the web, 

means detecting errors in the transverse registration of 
the web along one of the longitudinal edges thereof, 

power operated means responding to said detecting 
means upon the detection of an error in the trans 
verse registration along said one edge of the Web to 
transversely displace the pair of rollers engaging 
the web adjacent said one edge in the sense for elimi 
nating the detected error, and 

means applying a predetermined yieldable force to the 
other of said pairs of rollers for urging the latter 
transversely away from the first mentioned pair of 
roilers so that said other pair of rollers directly trans 
mits proportional transverse forces to the moving 
web for maintaining a corresponding transverse ten 
sion in the latter. 

7. A transverse web control device comprising 
pairs of freely rotatable rollers engageable with both 

surfaces of a moving web adjacent the opposite ion 
gitudinal edges of the latter, 

means urging the rollers of each of said pairs toward 
each other for non-slippable rolling contact of said 
rollers with the moving web, 

means mounting each pair of rollers for movement 
substantially transversely relative to the direction 
of movement of the web, 

means detecting errors in the transverse registration 
of the web along each of the longitudinal edges 
thereof, and 

means independent of power of the web for normally 
disposing said pairs of rollers in tracking positions 
in which they rotate in planes substantially parallel 
to said direction, including power operated means 
for each of said pairs of rollers responding to said 
detecting means upon the detection of an error in 
transverse registration along a longitudinal edge of 
the web to transversely displace the pair of rollers 
engaging the web adjacent that edge in the sense for 
eliminating the detected error in registration. 

8. A transverse web control device comprising 
first and second pairs of freely rotatable rollers en 

gageable with both surfaces of a moving web ad 
jacent the opposite longitudinal edges of the latter; 

means urging the rollers of each of said pairs towards 
each other for non-slippable rolling contact of said 
rollers with the moving web; 

means mounting each pair of rollers for movement 
about a pivoting axis perpendicular to the plane of 
the moving web near the adjacent longitudinal edge 
of the latter, and with the axes of rotation of each 
pair of rollers being spaced away from the pivoting 
axis thereof in the direction of movement of the 
web, 

means independent of power of the web for normally 
holding said rollers disposed in tracking positions 
where the planes of rotation thereof are parallel to 
the direction of movement of the web so that piv 
otal movement of either pair of rollers from its said 
tracking position involves both a transverse dis 
placement of the entire rollers toward one side of 
said position and a proportional angular displace 
ment of the rollers about the pivoting axis; and 

said positioning means including means yieldably ap 
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4. 
plying predetermined forces to both of said pairs of 
rollers in directions tending to move the pairs of 
rollers transversely away from each other about 
the related pivoting axes so that corresponding trans 
versely opposed forces are directly transmitted from 
said rollers to the moving web for maintaining a 
transverse tension in the web adequate to balance the 
transmitted transversely opposed forces when said 
rollers are in said tracking positions thereof, and 
any angular displacement of the rollers from said 
tracking positions gives rise to restoring forces dis 
turbing the balance of the web tension and trans 
mitted forces and tending to return said rollers to 
said tracking positions thereof. 

9. A transverse web control device comprising 
first and second pairs of freely rotatable rollers en 

gageabie with both surfaces of a moving web adjacent 
the opposite longitudinal edges of the latter; 

means urging the rollers of each of said pairs towards 
each other for non-slippable rolling contact of said 
rollers with the moving web; 

means mounting each pair of rollers for movement 
about a pivoting axis perpendicular to the plane of 
the moving web near the adjacent longitudinal edge 
of the latter, and with the axes of rotation of each 
pair of rollers being spaced away from the pivoting 
axis thereof in the direction of movement of the web, 

means independent of power of the web for normally 
holding said rollers disposed in tracking positions 
where the planes of rotation thereof are parallel to 
the direction of movement of the web so that piv 
otal movement of either pair of rollers from its said 
tracking position involves both a transverse dis 
placement of the entire rollers toward one side of 
said position and a proportional angular displace 
ment of the rollers about the pivoting axis; 

means detecting errors in the transverse registration 
of the web along at least one of the longitudinal 
edges thereof; and 

said positioning means including power operated 
means responding to said detecting means upon the 
detection of an error in transverse registration along 
said one edge to move the pair of rollers adjacent 
said one edge about the related pivoting axis in the 
direction causing transverse displacement of the 
rollers, and hence of the web, in the sense for 
eliminating the detected error in registration, while 
the proportional angular displacement of the moved 
pair of rollers gives rise to restoring forces tending 
to alter the direction of movement of the web to 
ward a condition of parallelism with the planes of 
rotation of the moved pair of rollers. 

10. A transverse web control device comprising 
first and second pairs of freely rotatable rollers en 

gageable with both surfaces of a moving web ad 
jacent the opposite longitudinal edges of the latter; 

means urging the rollers of each of said pairs 
towards each other for non-slippable rolling contact 
of said rollers with the moving web; 

means mounting each pair of rollers for movement 
about a pivoting axis perpendicular to the plane of 
the moving web near the adjacent longitudinal edge 
of the latter, and with the axes of rotation of each 
pair of rollers being spaced away from the pivoting 
axis thereof in the direction of movement of the web, 

means independent of power of the web for normally 
holding said rollers disposed in tracking positions 
where the planes of rotation thereof are parallel to 
the direction of movement of the web so that piv 
otal movement of either pair of rollers from its said 
tracking position involves both a transverse dis 
placement of the entire rollers toward one side of 
said position and a proportional angular displace 
ment of the rollers about the pivoting axis; 

means detecting errors in the transverse registration 
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of the web along the longitudinal edge thereof ad 
jacent said first pair of rollers; 

said positioning means including power operated 
means responding to said detecting means upon the 
detection of an error in transverse registration along 
said edge to move said first pair of rollers about the 
related pivoting axis in the direction causing trans 
verse displacement of said first pair of rollers in the 
sense for eliminating the detected error of registra 
tion, while the proportional angular displacement 
of said first pair of rollers gives rise to restoring 
forces tending to alter the direction of movement 
of the web toward a condition of parallelism with 
the planes of rotation of said first pair of rollers; 
and 

means yieldably applying a predetermined force to 
said second pair of rollers tending to move the latter 
about the related pivoting axis transversely away 
from said first pair of rollers so that said second pair 
of rollers directly transmit transverse forces to the 
engaged edge portion of the web for maintaining a 
transverse tension in the web adequate to balance the 
transmitted transverse forces when said second pair 
of rollers are in the tracking positions thereof, and 
any angular displacement of the second pair of 
rollers from said tracking positions gives rise to re 
storing forces disturbing the balance of the web ten 
sion and transmitted transverse forces and tending to 
return said second pair of rollers to said tracking 
positions thereof. 

11. A transverse web control device comprising 
first and second pairs of freely rotatable rollers en 

gageable with both surfaces of a moving web adja 
cent the opposite longitudinal edges of the latter; 

means urging the rollers of each of said pairs towards 
each other for non-slippable rolling contact of said 
rollers with the moving web; 

means mounting each pair of rollers for movement 
about a pivoting axis perpendicular to the plane of 
the moving web near the adjacent longitudinal edge 
of the latter, and with the axes of rotation of each 
pair of rollers being spaced away from the pivoting 
axis thereof in the direction of movement of the web, 

means independent of power of the web for normally 
holding said rollers disposed in tracking positions 
where the planes of rotation thereof are parallel to 
the direction of movement of the web so that piv 
otal movement of either pair of rollers from its said 
tracking position involves both a transverse displace 
ment of the entire rollers toward one side of said 
position and a proportional angular displacement of 
the rollers about the pivoting axis; 

first and second sensing means detecting errors in the 
transverse registration of the moving web along the 
opposite longitudinal edges thereof; and 

said positioning means including first and Second 
power operated means responding to said first and 
second sensing means, respectively, to move said 
first and second pairs of rollers about the related 
pivoting axes in directions causing transverse dis 
placement of the rollers, and hence of the adjacent 
edges of the web, in the sense for eliminating the 
detected error in registration, while the proportional 
angular displacement of the rollers gives rise to re 
storing forces tending to alter the direction of move 
ment of the web toward a condition of parallelism 
with the planes of rotation of the rollers. 

12. A transverse web control device comprising 
pairs of freely rotatable rollers engageable with both 

surfaces of a moving web adjacent the opposite lon 
gitudinal edges of the latter; 

mounting means supporting each pair of rollers for 
movement toward and away from each other and for 
movement substantially transversely relative to the 
direction of movement of the web; 
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first force applying means acting on each of said pairs 
of rollers through said mounting means and opera 
tive to firmly urge the related rollers toward each 
other for non-slippable rolling contact of the rollers 
with the moving web; 

Second force applying means acting on said pairs of 
rollers through said mounting means and operative 
to urge the related rollers to move substantially 
transversely and thereby directly transmit substan 
tially transverse forces to the related edge portions 
of the moving web for transversely controlling the 
latter; and 

means responsive to substantially transverse move 
ments of said pairs of rollers beyond predetermined 
limits to render inoperative at least said first force 
applying means and thereby release said rollers 
from the moving Web. 

13. A transverse web control device as in claim 1; 
wherein said mounting means for each pair of rollers 

includes 
turnable support shaft extending perpendicular to 
the plane of the moving web adjacent the edge por 
tion of the latter engaged by the related pair of 
rollers and being spaced substantially from the axes 
of rotation of the latter in a direction parallel to the 
direction of movement of the web, and 
pair of levers mounted on said support shaft for 
rocking about axes parallel to said axes of rotation 
and each carrying a roller at an end of the lever so 
that the rollers impose a minimum resistance to 
movement of the web when disposed in tracking 
positions where the planes of rotation thereof are 
parallel to the direction of movement of the web 
and said Substantially transverse movements of said 
rollers occur about the axes of the related support 
shafts and are accompanied by proportional angular 
displacements of said planes of rotation which give 
rise to forces tending to restore the parallel relation 
ship of said planes of rotation of the rollers and 
direction of movement of the web. 

14. A transverse web control device as in claim 13; 
wherein said first force applying means includes 
fluid pressure operated means connected to said pair 

of levers of each of said mounting means to rock 
said levers relative to each other in the direction 
urging the related pair of rollers toward each other 
in response to the supplying of fluid under pressure 
thereto, and 

means for Supplying fluid under pressure to each of 
Said fluid pressure operated means and having ad 
justable pressure controlling means therein for vary 
ing the force with which the related rollers are urged 
toward each other. 

15. A transverse web control device as in claim 14; 
and means responsive to substantially transverse move 

ment of either of said pairs of rollers beyond a pre 
determined limit to render inoperative at least said 
first force applying means, including 

Solenoid operated valve means interposed in said means 
for supplying fluid under pressure and interrupting 
the Supplying of fluid under pressure to each of 
said fluid pressure operated means when the sole 
noid of said valve means is deemergized, 

electric circuit means for energizing said solenoid, 
SWitch means associated with each of said pairs of 

rollers and interposed in series in said electric circuit 
means so that the latter is completed only when 
both of the switch means are simultaneously closed, 
and 

switch actuating means movable with each of said pairs 
of rollers and operative to maintain the associated 
Switch means in closed condition only so long as 
the related rollers are within said predetermined 
limits of movement. 

16. A transverse web control device as in claim 14; 

a. 
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further comprising means operative to cause relative 
rocking of said pair of levers of each mounting 
means in the direction for moving apart the related 
pair of rollers upon interruption of the supplying of 
fluid under pressure to said fluid pressure operated 

eans. 
17. A transverse web control device as in claim 1; 
wherein said second force applying means includes 
fluid pressure operated means connected to each of said 

mounting means for urging the related pair of rollers 
transversely away from the other pair of rollers in 
response to the supplying of fluid under pressure 
thereto so that opposed transversely directed forces 
are transmitted by the rollers directly to opposite 
edge portions of the moving web for maintaining a 
corresponding transverse tension in the latter, and 

means for supplying fluid under pressure to each of 
said fluid pressure operated means and having adjust 
able pressure controlling means therein for varying 
the transverse tension to be maintained in the moving 
web. 

18. A transverse web control device as in claim 17; 
and means responsive to substantially transverse move 
ment of either of the pairs of rollers beyond a pre 
determined limit for interrupting the Supplying of 
fluid under pressure to said fluid pressure operated 
means of said second force applying means, thereby 
to release the transverse tension on the moving Web. 

19. A transverse web control device as in claim 1; 
wherein said second force applying means includes 
fluid pressure operated means connected to each of said 

mounting means for urging the related pair of rollers 
transversely away from the other pair of rollers in 
response to the supplying of fiuid under pressure 
thereto so that transversely directed forces are trans 
mitted by the first mentioned pair of rollers to the 
edge portion of the moving web engaged thereby for 
maintaining a corresponding transverse tension in the 
web, 

means for supplying fluid under pressure to said fluid 
pressure operated means and having adjustable pres 
sure controlling means therein for varying the trans 
verse tension to be maintained in the moving Web, 

power operated means connected to the other of Said 
mounting means for positively displacing said other 
pair of rollers in substantially transverse directions, 
thereby to correspondingly displace the edge portion 
of the moving web engaged by said other pair of 
rollers, and 

sensing means detecting errors in the transverse regis 
tration of the web along the longitudinal edge thereof 
adjacent said other pair of rollers and actuating said 
power operated means for displacing said other pair 
of roilers in the sense eliminating the detected error 
in transverse registration. 

20. A transverse web control device as in claim 19; 
wherein said power operated means for positively dis 

placing said other pair of rollers includes a reversible 
electric motor, and mechanical means converting 
rotating of said motor into substantially transverse 
displacements of said other pair of rollers; and 

wherein said sensing means includes photoelectric 
means scanning the related edge of the moving Web 
and generating characteristic electric signals upon 
deviation of the scanned edge from a predetermined 
transverse position relative thereto, and electrical 
means for operating said motor in response to said 
signals. 

21. A transverse web control device as in claim 1; 
wherein said second force applying means includes 
power operated means connected to each of Said 

mounting means for positively displacing the related 
pairs of rollers in substantially transverse directions, 
thereby to correspondingly displace the edge portions 
of the moving web, and 
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8 
sensing means detecting errors in the transverse regis 

tration of the moving web along each longitudinal 
edge thereof and actuating the related power oper 
ated means for displacing the corresponding pair of 
rollers in the sense eliminating the detected error in 
transverse registration, thereby maintaining accurate 
transverse registration of both edges of the moving 
Web. 

22. A transverse web control device as in claim 21; 
wherein each of said power operated means includes a 

reversible electric motor, and mechanical means con 
verting rotation of the motor into substantially trans 
verse displacements of the related pair of rollers; and 

wherein said sensing means includes a photoelectric 
head scanning each longitudinal edge of the moving 
web and generating characteristic electrical signals 
upon deviation of the scanned edge from a predeter 
mined transverse position relative to the head, and 
electrical means for driving each motor in response 
to said signals from the related scanning head. 

23. A transverse web control device as in claim 21; in 
combination with 

a mechanism for effecting coarse transverse register 
corrections at a location along the moving web in 
advance of said device; and 

means rendering said mechanism operative to effect 
coarse transverse register corrections of the moving 
web only upon transverse movements of at least one 
pair of said rollers beyond predetermined operating 
limits of said transverse web control device, whereby 
said mechanism restores the web to the operating 
limits of said transverse web control device. 

24. The combination as in claim 23; wherein said 
mechanism for effecting coarse transverse register correc 
tions includes 
a pair of parallel rolls extending across the moving Web 

and engaging the latter, 
means mounting said rolls for transverse displacements 

and corresponding tilting movements to effect said 
coarse transverse register corrections, and 

power operated means for effecting said transverse dis 
placements of the rolls in the sense for eliminating 
gross errors in transverse registration resulting in 
movements of said rollers beyond said predetermined 
operating limits of the transverse web control device. 

25. A transverse web control device comprising 
pairs of freely rotatably rollers engageable with both 

surfaces of a moving web adjacent the opposite longi 
tudinal edges of the latter; 

mounting means supporting each pair of rollers for 
movement toward and away from each other and for 
movement substantially transversely relative to the 
direction of movement of the web; 

first force applying means acting on each of said pairs 
of rollers through said mounting means and opera 
tive to firmly urge the related rollers toward each 
other for non-slippable rolling contact of the rollers 
with the moving web; 

second force applying means acting on said pairs of 
rollers through said mounting means and operative 
to urge the related rollers to move substantially trans 
versely and thereby directly transmit substantially 
transverse forces to the related edge portions of the 
moving web for transversely controlling the latter; 
and 

means for permitting operation of said second force 
applying means only when said first force applying 
means firmly urges the related rollers into non 
slippable rolling contact with the Web. 

26. A transverse web control device as in claim 25; 
wherein said first force applying means is operated by 

fluid under pressure supplied thereto, and said means 
for permitting operation of the second force applying 
means is responsive to the pressure of fluid operating 
said first force applying means. 
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27. In a transverse web control device; the combina 
tion of 

mounting means adapted to be disposed adjacent an 
edge of a moving web, 

a support shaft turnable in said mounting means with its 
axis perpendicular to the plane of the web, 

a pair of levers mounted on said support shaft for rock 
ing about parallel axes at right angles to said axis 
of the support shaft and substantially transverse to 
the direction of movement of the web, each of said 
levers having an arm extending away from said shaft 
largely in said direction, 

a roller rotatably mounted on said arm of each of said 
levers with the axis of rotation of the roller extend 
ing parallel to the rocking axis of the related lever, 

first force applying means acting on said levers to urge 
the latter to rock relative to each other in the direc 
tion for moving said rollers toward each other, and 
hence into non-slippable rolling engagement with 
the opposite surfaces of the web near the adjacent 
edge of the latter, and 

second force applying means acting on the assembly 
of said shaft and said levers to urge the rollers to 
move substantially transversely about the axis of 
said support shaft and thereby directly transmit sub 
stantially transverse forces to the edge portion of a 
moving web engaged by the rollers. 

28. In a transverse web control device; the combina 
tion as in claim 27: 
wherein said first force applying means includes fluid 

pressure operated means connected between said 
levers, and conduit means for supplying fluid under 
pressure to said fluid pressure operated means; 

and further comprising fluid pressure responsive means 
sensing the pressure in said conduit means to permit 
operation of said second force applying means only 
upon a predetermined build-up of pressure in said 
conduit means when said rollers are urged together. 

29. In a transverse web control device; the combination 
as in claim 27: 
wherein said second force applying means includes 

fluid pressure operated means connected with said 
support shaft for turning it about its said axis, and 
conduit means for supplying fluid under pressure 
to said fluid pressure operated means and having ad 
justable pressure regulating means interposed therein 
for varying the yieldable force exerted on said rollers. 

30. In a transverse web control device; the combination 
as in claim 27: 
wherein said second force applying means includes 
a reversible electric motor, and control means for 
said motor causing operation of the latter for dis 
placing said roller about said axis of the Support 
shaft upon deviation of the web from correct trans 
verse registration. 

31. A transverse web control device comprising 
pairs of freely rotatable rollers engageable with both 

surfaces of a moving web adjacent the opposite lon 
gitudinal edges of the latter, 

means urging the rollers of each of said pairs toward 
each other for non-slippable rolling contact of said 
rollers with the moving web, 

means mounting each pair of rollers for movement 
substantially transversely relative to the direction of 
movement of the web, and 

means independent of power of the web for normally 
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disposing said pairs of rollers in tracking positions 
in which they rotate in planes substantially parallel 
to said direction, including power operated means 
for detecting and responding to error intransverse reg 
istration of the longitudinal medial line of the web to 
transversely displace at least one of Said pairs of 
rollers in the sense for eliminating the error in 
registration. 

32. A transverse web control device comprising 
pairs of freely rotatable rollers engageable with both 

surfaces of a moving web adjacent the opposite lon 
gitudinal edges of the latter, 

first force applying means urging the rollers of each 
of said pairs toward each other for non-slippable 
rolling contact of said rollers with the moving web, 

means mounting each pair of rollers for movement 
substantially transversely relative to the direction of 
movement of the web, 

second force applying means independent of power of 
the web for normally disposing said pairs of rollers 
in tracking positions in which they rotate in planes 
substantially parallel to said direction and for exert 
ing forces substantially transversely on said pairs of 
rollers for direct transmission by the latter to the 
related edge portions of the moving web so as to 
transversely control the latter, 

and web confining members located close to the path 
of the web and to rollers of said opposite pairs at the 
sides of said rollers away from said edges of the 
web, to inhibit buckling of the web out of its path 
by movement of said rollers transversely thereof. 

33. A device according to claim 32, said confining 
members comprising shoes supported in positions fixed 
relative to axles of said rollers. 

34. A transverse web control device comprising 
pairs of freely rotatable rollers engageable with both 

Surfaces of a moving web adjacent the opposite 
longitudinal edges of the latter, 

first force applying means urging the rollers of each 
of said pairs toward each other for non-slippable 
rolling contact of said rollers with the moving web, 

means mounting each pair of rollers for movement Sub 
stantially transversely relative to the direction of 
movement of the web, 

second force applying means independent of power of 
the web for normally disposing said pairs of rollers 
in tracking positions in which they rotate in planes 
substantially parallel to said direction and for exert 
ing forces substantially transversely on said pairs of 
rollers for direct transmission by the latter to the 
related edge portions of the moving web so as to 
transversely control the latter, 

and a freely rotatable roller extending across the web 
path and having the web wrapped upon a part of 
its surface at a location spaced ahead of said pairs 
of rollers, to inhibit wrinkling of the web under 
forces applied to it by said pairs of rollers. 
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