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13 Claims. (C. 271-26) 

The present invention relates generally to travelling 
webs, endless belts, and the like, and is particularly di 
rected to an improved form of guide roll for maintaining 
such webs or belts in centered relation to their path of 
movement. 
In many installations of generally flat flexible con 

veyors it is necessary that means be provided for main 
taining the travelling web in position with respect to its 
normal path. For example, in paper making machines 
wherein a wet web of fibrous pulp is formed on a moving 
Fourdrinier wire and then carried between felts to press 
rolls, driers etc., it is important to the operating efficiency 
of the machine that both the wire and the felts be kept 
in a true path without any appreciable deviation there 
from. In order to achieve this in each instance there is 
generally provided a guide roll which is disposed in trans 
verse relation to the upper or functional run of the travel 
ling wire or felt and in frictional engagement therewith. 
The guide roll is mounted for movement in the direction 
of travel of the sheet, so that the oblique position of the 
frictionally engaged roll effects a lateral shifting of the 
wire or felt. Consequently, whenever the wire or felt 
deviates from a position centrally of its normal path, 
the guide roll can be moved to cause a shifting of the 
felt or wire in a direction which is effective to cause the 
endless felt or wire to resume its normal position. 

Various means have been devised heretofore for effect 
ing a compensating movement of the guide roll in response 
to lateral shifting of a travelling web or the like. How 
ever, such means have generally been rather complicated 
and bulky and require an appreciable amount of space 
for installations. As a result there are many instances 
wherein it is desirable to use a guide roil, but the lack of 
space does not permit it. This is particularly true in paper 
machines where the space along the felts and wire is quite 
limited. 
Then too, the known devices for adjusting guide rolls 

of the type described are prone to override the point of 
correction, with the result that the travelling web is 
constantly shifting in a lateral direction with respect to 
its line of travel. This “hunting' effect of the guide roll 
is, of course, undesirable in that it tends to shorten the 
useful life of the Fourdrinier wire, felts, and the like, 
and may produce wrinkles therein. - 

It is also noted that in the case of fluid operated devices 
for shifting a guide roll a failure of the fluid pressure 
permits the guide roll to shift its position abruptly 
and this frequently results in damage to the travelling 
web. 

It is the primary object of the present invention to 
provide a new and improved form of mechanism for 
adjusting the position of a guide roll. Another object is to 
provide means for positioning a guide roll, which may 
be constructed and arranged to be non-reversible in re 
sponse to failure of the power means actuating the guide 
roll and, therefore, holds the roll in position until the 
condition causing such failure can be remedied. Other 
objects of the invention are to provide a guide roll-ad 
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2 
justing means which occuplies a minimum amount of 
space along the edge of the travelling web, which is sensi 
tive to deviations of the web so as to respond rapidly and 
without excessive correction of the guide roll position, 
and which is economical to construct. Further objects 
and advantages of the invention will become apparent as 
the disclosure progresses with respect to the accompany 
ing drawings, wherein: 

Fig. 1 is a plan view structure embodying the present 
invention, with parts broken away. 

Fig. 2 is an enlarged fragmentary view of the structure 
in Fig. 1, partly in section. 

Fig. 3 is a sectional view taken along the line 3-3 
in Fig. 2. 

Fig. 4 is a plan view of a portion of the structure in 
Fig. 2, showing another position of some of the parts. 

Fig. 5 is a sectional view taken along the line 5-5 
in Fig. 4. 

Fig. 6 is another plan view similar to Fig. 4 but show 
ing another position for certain portions of the structure. 

Fig. 7 is a sectional view taken along the line 7-7 in 
Fig. 6. 

Figs. 8-11 are cross-sectional views of four modifica 
tions of the apparatus illustrated in the previous figures. 
With reference first to Fig. 1 of the drawings, it is seen 

that apparatus chosen to illustrate the present invention 
comprises generally a guide roll 10 which is disposed 
in transverse underlying relation to a travelling web 12 
in supporting engagement with the latter. The guide roll 
10 includes a supporting shaft 14 which extends beyond 
each end of the roll and is journalled in a pair of bear 
ings 6 and 18. 
The bearing 16 is suitably supported on an underlying 

frame member 20 for pivotal movement about a vertical 
axis. The bearing 18 at the other end of the guide roll is 
slidable along the shaft 4 and is pivotally supported on 
a movable arm 22 for movement about an axis indicated 
at 23 (Fig. 2), in order to provide for movement of the 
adjacent end of the roll in the direction of travel of the 
web 12. This shifting movement of the guide roll axis 
relative to the direction of travel of the web is utilized 
to realign the web in the event that it deviates laterally 
from its normal course. 
To produce a shifting of the bearing 18 and thereby 

angularly adjust the position of the guide roll axis an 
amount sufficient to compensate for a given web de 
viation, there is provided mechanism including a de 
tector or feeler 24, and a fluid motor 26 which carries 
the support arm 22 for the shiftable guide roll bearing 
18. The detector 24 is preferably a curved surface plate 
or the like which affords a minimum of resistance to the 
normal travel of the web and is suitably mounted for 
lateral movement in unison with the web, as the latter 
deviates from its normal course. The fluid motor 26, 
which is vertically mounted on a frame member 28, car 
ries the bearing support arm 22 and is operatively con 
nected with the feeler 24 in a manner such that move 
ment of the latter controls the operation of the fluid mo 
tor to shift the bearing 18 and thereby angularly shift 
the axis of the guide roll 10. 
As seen particularly in Figs. 2 and 3, the fluid motor 

26 comprises a vertically disposed cylindrical member 30, 
which includes a top closure 32 and a bottom closure 
34, with the latter being suitably fixed to the frame mem 
ber 28 adjacent the shiftable end of the guide roll. A 
free piston 36 is slidably disposed within the cylinder 
30 and the latter is entirely enclosed by a concentric cy 
lindrical housing 38 which is mounted on the bottom 
closure member 34 for rotation relative to the cylinder 
30. Aligned openings through the top 32 of the cylin 
der 30 and the top of the rotatable housing 38 provide 
a passageway 49 affording fluid communication between 
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the upper portion of the cylinder 30 and a source of 
pressure fluid to be described later. At the lower end 
of the cylinder 30 there is provided a similar passage 42 
which extends through the bottom plate 34 and the sup 
porting frame member 28. The ends of the side wall 
of the piston 36 are suitably sealed, as by O-rings 43, 
to prevent the seepage of fluid therepast. 
Movement of the piston 36 within the cylindrical mem 

ber 30 is utilized to provide for rotation of the housing 
38 and the arm 22 attached thereto, through means in 
cluding a pair of grooves 44 and 46 formed on the 
Outer wall of the piston. These grooves are inclined in 
opposite directions with respect to the axis of the piston 
and provide a pair of cam surfaces which are disposed 
for engagement by a pair of followers 48 and 50 which 
extend into the cylinder 30. 
The follower 48 is rotatably mounted on the end of a 

pin 52, which is fixed in a complementary opening 54 
in the side wall of cylinder 30 at a position mid-way of 
the depth of the cylinder. The follower 50 is rotatably 
mounted on the inner end of a pin or stud 56, which 
extends through a transversely slotted opening 58 in the 
side of cylinder 30, generally opposite the position of 
the follower 48, and is secured in a bore 60 in the rotat 
able housing 38. Consequently, as the piston 36 moves 
up and down in the cylinder 30, the cam grooves 44 and 
46 coact with the followers 48 and 50, respectively, to 
produce a limited rotation of the piston as well as a 
horizontal swinging movement of the follower 50 across 
the slot 58. Since the follower pin 56 is fixed to the 
rotatable housing 38, the movement of the pin through 
the transverse slot 58 is translated into a rotary move 
ment of the housing 38 and the bearing support arm 22 
which is attached thereto. 

It is seen, therefore, that movement of the bearing 
18, which is mounted on the arm 22 and supports one 
end of the guide roll 10, is controlled through movement 
of the piston 36 of the fluid motor 26. Furthermore, as 
seen particularly in Figs. 4–7, the grooves 44 and 46 in 
the piston, as well as the transverse slot 58 in the wall 
of the cylinder 30, are preferably designed to provide 
substantially more movement of the arm 22 than is ordi 
narily required in adjusting the position of the guide 
roll 10. In the illustrated example the slot 58 accom 
modates approximately 70 movement of the follower 
pin 56, with the cam groove 44 affording about 35 ro 
tation of the piston 36 and the cam groove 46 providing 
an additional 35' movement of the follower 50. In 
this respect it should be noted that the grooves 44 and 
46 in Figs. 5. and 7 have been distorted and exaggerated 
with respect to the showings in Figs. 4 and 6, in order 
to present a clear illustration of the structure in each in 
stance in a single cross-sectional view. 
The described angles of the grooves 44 and 46 and the 

slot 58 are more than ample for most purposes, without 
interfering with proper. operation of the cam followers 
48 and and 50 at the ends of the piston stroke, but may 
be varied as desired. With the motor 26 normally op 
erating intermediate its limit position, the piston 36 is 
always subjected to fiuid pressure on both ends and, in 
this way, more precise control of the position of the pis 
ton is afforded. Thus there is provided a very accurate 
positioning of the bearing support arm. 22 by a means 
which is readily responsive to any deviation of the web. 

It will be seen, therefore, that the primary purpose of 
the groove 44, which is engaged by the stationery fol 
lower 48, is to increase the field of movement of the op 
positely disposed pin 56, by effecting a rotation of the 
piston 36 as it moves up and down in the cylinder 30. 
Adequate movement of the follower 50 and the rotatable 
housing 38 affixed thereto can be afforded in many in 
stances without rotation of the piston, as in the modi 
fications illustrated in Figs. 8, 9 and 11 to be described 
hereinafter. 

It should also be noted that the relationship of the 

5 

O 

20 

2 5 

30 

35 

4 5 

60 

70 

75 

4. 
slot 44 to the slot 46 (Figs. 3-5) may be varied to 
achieve any particularly desired result. That is, these 
slots may be disposed at different angles which are se 
lected to achieve a predetermined amount of rotation of 
the piston 36 and a selected range of movement of the 
rotatable housing 38. 

Looking particularly at Fig. 2, it is seen that fluid 
communication with the passages 40 and 42 at oppo 
site ends of the cylinder 30 is provided by a pair of pipes 
or tubes 62 and 64, respectively, which are connected 
with a control valve housing 66 mounted on one side 
of the fluid motor housing 38. The housing 66 in turn 
communicates with a suitable source of pressure fluid, 
Such as the pump indicated generally at 67, through a 
pair of conduits 68 and 70 which provide for the flow of 
pressure fluid to the housing 66 and the return flow to the 
reservoir portion of the pump. 
The housing 66 contains a four-way, slidable spool 

valve 72 which includes three spaced apart sections 74, . 
76 and 78 of reduced diameter, which are separated by 
larger cylindrical sections 80 and 82 to thereby provide 
means for controlling a pressure fluid inlet passage 84, 
a pair of return passages 86 and 88 communicating with 
the return conduit 70, and a pair of passages 90 and 92 
providing communication with the conduits 62 and 64, 
respectively, to the fluid motor 26. 
The valve 72 is biased into a neutral position (Fig. 

2) by a spring 94 interposed between one end of the 
valve and the end of the valve housing 66. Preferably 
the end of the valve housing containing the spring 94 
includes a detachable closure member 96 having an in 
ternally threaded end portion which is engageable with 
an externally threaded end portion of the housing. In 
this way access to the valve 72 is provided and, also, the 
disposition of the spring 94 is easily adjusted by turn 
ing the closure member 96. 
The end of the valve 72 opposite that which bears 

against the spring 94 extends through the housing 66 
to present a post 98 which is connected through suitable 
linkage with the feeler 24. More particularly, the feeler 
assembly 24 is supported by an arm 100 which is carried 
by the fluid motor 26 in fixed relation to the stationary 
cylinder 30 (Fig. 2). The outer end of arm 100 includes 
a split sleeve element 102 which is disposed to adjustably 
receive one end of an elongated rod 104 extending to 
ward the web 12 and at generally right angles to the 
direction of travel of the web. The inner end of the 
rod 104 overlies the adjacent edge portion of the travelling 
web and has suitably secured thereto a bracket 106. 
The bracket 106 is adjustably fixed to the rod. 104, 

as by a nut 103 disposed through a bifurcated portion 
of the bracket which clamps on to the rod 104, and ex 
tends generally parallel to the direction of travel of 
the web 12. The free end of the bracket 106 has mounted 
thereon a pivot bearing means 110, rotatably supporting 
a depending stub shaft 112. The lower end of the stub 
shaft has suitably fixed thereto a palm arm 114 which 
extends along the edge of the web and carries the palm 
portion 116 of the feeler assembly 24 at its outer end. 
intermediate the ends of the palm arm 114 there is pro 
vided an adjustable linkage connection with the control 
valve 72 which regulates the movement of the fluid 
motor 26. More specifically, a pair of rods 118 and 
120 are disposed in extension forming relation to one 
another by a suitable coupling element 122. The end 
of the rod 118 adjacent the palm arm 114 is pivotally 
secured thereto by a bracket 124 adjustably positioned 
along the arm. The opposite end of the other rod 20 
is pivotally connected to the end of the post 98 on the 
valve 72, as by a ball and socket bearing joint 126. 

Consequently, the linkage intermediate the palm arm 
114 and the valve spool 72 is free to swing relative to 
each of these attached parts, to thereby accommodate 
the swinging movement of the palm arm 114 as well as 
the rotation of the outer housing 38 of the fluid motor 
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26. Furthermore, it is seen that the spring 94 in the 
valve housing 66 constantly urges the palm 116 into 
engagement with the edge of the web 12, and that any 
lateral shifting of the web is transmitted through the 
linkage just described to the valve 72. The valve 72 
then provides a corresponding motion of the fluid motor 
26 to shift the position of the guide roll 10. 
Assuming that the web 12 is travelling in its intended 

course, the bearings 16 and 18 are then disposed in 
axial alignment so as to position the guide roll 10 at 
right angles to the direction of web travel, and the fluid 
motor 26 is in its neutral position shown in Figs. 2 and 
3. A deviation of the web to the right, as viewed in 
Fig. 1, creates a pressure against the feeler 24 which in 
turn operates through the linkage connection with con 
trol valve 72 to move the latter inwardly of the hous 
ing, that is downwardly in Fig. 2. 
The control valve section 82 is thus moved to pro 

vide fluid communication between the pressure fluid in 
let 84 and the passage 90, around the reduced section 
76, to cause a flow of pressure fluid through the passage 
62 to the upper side of the piston 36. At the same 
time, the valve section 80 is moved to provide communi 
cation between the passage 92 and the return flow pas 
sage 86, around the reduced section 74, to thereby 
permit fluid to drain from the lower side of the piston 
through the conduit 64 and the control valve housing 
66 and thus return to the source, 
The above movement of pressure fluid forces the piston 

36 downwardly (Figs. 6 and 7) whereupon the piston 
groove 46 presses against the follower 50 to move the 
pin 56 clockwise as seen in Fig. 6. The housing 38 and 
the arm 22 are, therefore, rotated clockwise to thereby 
shift the bearing 18 and the associated end of the guide 
roll 10 in the direction of travel of the web 12, that is, 
to the right as seen in Fig. 2. This axial shifting of the 
guide roll produced a non-uniform drag on the web which 
causes the latter to move to the left (Fig. 1) toward its 
normal course. 

Sufficient shifting of the Web to the left will of course 
permit the feeler 24 to follow such movement and re 
turn the control valve to its neutral position or, if the 
web goes beyond its normal course, it will be followed 
by the feeler 24 which will then cause the control valve 
72 to move outwardly of the housing 66 (upwardly in 
Fig. 2). The pressure fluid will then be directed to move 
the piston 36 upwardly (Fig. 5) and thereby shift the 
bearing 18 in the opposite direction, or to the left in 
Fig. 2. 
The latter action is, of course, a "hunting” effect which 

is undesirable. This effect is largely eliminated by the 
novel disposition of the control valve on the rotatable 
housing 38. As a result of this arrangement, the end 
98 of control valve 72 is not only movable in response 
to movement of the feeler 24 but, also, moves in an 
arcuate-like path, as indicated by the positions "A" and 
"B' in Fig. 2, as the fluid notor housing 38 rotates to 
shift the guide roll axis. Consequently, in the above 
described operation wherein the control valve 72 moves 
inwardly of the housing and produces a clockwise ro 
tation of the housing 38, the latter rotation causes the 
valve housing 66 to move away from the valve 72, i. e. 
downwardly in Fig. 2. This causes the valve 72 to move 
outwardly of the housing 66, whereupon valve section 
82 will close off passage 90 to prevent further clock 
wise rotation of the fluid motor housing. 
The disposition of the valve housing 66 and the ar 

rangement of the linkage between the control valve and 
the feeler 24 is such that the return of the valve to its 
neutral position, to thereby shut of the flow of pressure 
fluid to the motor 26, occurs after a predetermined 
amount of rotation of the housing 38 within which 
movement proper compensation for the web deviation 
has been effected. This automatic shut-off feature is im 
portant in eliminating “hunting” of the guide roll con 
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6 
trol which is common with installations wherein the con 
trol valves are disposed in stationary housings. 
Another very important advantage afforded by the de 

Scribed arrangement is that it provides stability for the 
guide roll in the event of fluid pressure failure. That 
is, in the event the fluid pressure exerted on the piston 
36 should fail, the piston is not readily susceptible to 
movement by virtue of the force exerted by the travel 
ling web on the guide roll 10, which force tends to swing 
the guide roll about the fixed pivot mounting 16 and 
which is transmitted through the bearing 18, arm 22, 
housing 38, and the follower 50 to the piston 36. The 
disposition of the groove 46, as well as the groove 44, 
is such that a considerable force is required to be ex 
erted through the follower 50 in order to move the 
piston 36 and thereby permit a shift of the guide roll, as 
compared with the force required on the end of the pis 
ton to effect a shifting of the follower and a resulting 
movement of the guide roll 10. This difference in 
mechanical advantage is sufficient to resist the tendency 
of the guide roll to swing about the pivot 16 when the 
pressure in the fluid motor 26 fails, without detracting 
from the sensitivity of the guide roll control and its 
ability to readily correct the position of the guide rol 
during ordinary operation. 

It will be apparent that the angular disposition of the 
grooves 44 and 46 is a great factor in determining 
whether or not the piston 36 can be reversed through 
the force of the guide roll 10 when pressure in the fluid 
motor 26 fails. The greater the angle between the path 
defined by the slot 58 and the direction of the grooves 
44 and 46 the more difficult it will be for action of the 
guide roll to move the piston 36. In most guide roll 
instailations the required sweep of the guide roll is not 
very great and, consequently, rather sharp inclines of 
the grooves 44 and 46 will afford the desired range of 
guide roll movement. For example, in most instances 
a total sweep of 60 for the guide roll would afford 
adequate control of the web deviations encountered. To 
provide a sweep of 60 in the structure of Figs. 1-7, 
each of the grooves 44 and 46 need be disposed at an 
angle of only 15 with respect to a vertical line through 
the midpoint of the length of the grooves. This ar 
rangement provides 30° rotary movement of the piston 
36 with respect to each of its followers 48 and 56 for 
a total of 60. 

It will also be recognized that the above described 
feature of construction which prevents movement of the 
piston 36 when the fluid pressure in the cylinder 30 
fails, is particularly important when the guide roll is 
disposed in other than a horizontal plane. In such case 
there is present not only the drag of the web on the 
guide roll but also the gravitational effect on the guide 
roll, which produce a force on the follower 50 tending to 
move the piston. 36. 

It should further be recognized that various modifica 
tions of the described structure can be made without de 
parting from the principles of this invention. For ex 
ample, in Fig. 8 there is shown an arrangement for the 
fluid motor 26 wherein no rotation of the piston is pro 
vided. In this instance the piston 130 includes a curved 
groove 132 and a follower 134 extending through a 
radial slot in the cylinder 30 in the manner shown in 
Fig. 3. However, the piston also includes a straight ver 
tical slot 136 receiving a follower 138 which is fixed to 
the cylinder 30 and thus rotation of the piston is pre 
vented. 

In Fig. 9 is shown a fluid motor arrangement wherein 
the piston 140 is slidably mounted on a rod 142 and 

A foll 
lower 144 is fixed to the piston and extends into a curved 
groove 146 disposed along the inside wall of a rotatable 

75 

cylindrical member 148. A semi-cylindrical housing 
150 or the like provides a support for the rotatable 
cylinder 148 and the rod 42 extends through both of 
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these parts and is fixedly secured to the outer housing. 
Fluid pressure means communicates with the interior of 
the cylinder 148 through a pair of conduits 152 and 
154. An arm 156 is fixed to the rotatable cylinder to 
provide means for connection with the shiftable guide. 

Consequently, as the piston 140 is moved roll bearing. 
along the rod. 142, the follower 144 moves through the 
curved groove 146 to effect a rotation of the cylinder 
148 and the arm 56 to thereby shift the guide roll. 
Another embodiment. shown in Fig. 10 depicts the 

use of a single groove 158 in a free piston 6), wherein 
a reverse curve is formed by the groove and a pair of 
followers 62 and i64 are both disposed within the single 
groove. The follower 162 is fixed in the stationary cylin 
drical member 166 and provides a guide for determining 
the amount cf rotation of the piston 160. The other 
follower i64 extends through a radial slot 168 in the 
cylinder 66 and is secured to the rotatable housing 170. 
A suitable bracket 72 which is secured to the housing 
178 provides means for connection with the guide roll 
to shift the latter as the housing is rotated by vertical 
movement of the piston 160. As the piston is moved 
through the introduction of pressure fluid into the cylin 
der 66, the follower 162 affords a controlled rotation 
of the piston and this rotation plus the vertical movement 
of piston S60 is translated, through the force exerted 
by the upper follower 164, into rotation of the housing 
170. 

In Fig. 11 is shown still another modified form of fluid 
motor which may be used with the apparatus shown in 
Figs. 1 and 2. In this embodiment there is provided a 
stationary housing 174 which fixedly supports a center 
rod 176 having a piston 178 non-rotatably and axially 
secured thereto by means including a key 180. The piston 
is enclosed by a relatively movable cylindrical member 
182 having fluid communication with a source of pressure 
fluid through a pair of conduits 184 and 186 which are 
disposed at opposite ends of the chamber. 
The outer wall surface of the cylindrical member 182 

includes a pair of grooves i83 and i90 which receive a 
pair of follower elements 192 and 194, respectively. The 
follower 192 is secured in position on the housing 174 
and, consequently, defines the extent of rotation afforded 
for the cylinder 182 in a manner similar to that described 
with respect to the previous embodiments. The groove 
i88 may be curved or, if no rotation of the cylinder 182 
is desired, the groove 188 can be made parallel to the 
axis of the rod 176. The follower 194 is secured to a 
rotatable structure 196 having connection with the guide 
roil through means including an arm 198. 
The follower 94 extends into the groove 190 which 

is suitably curved so that, as the cylinder 182 moves along 
the wall of the piston 178, a force is transmitted through 
the follower 94 to effect a rotation of the structure 96 
and a corresponding shifting of the guide roll. In order 
to provide room for the fluid pressure conduits 184 and 
A86 it is preferred that the structure 196 be in the form 
of a partial cylinder. The housing 174 may be in any 
suitable form such as an angle bracket or a partial cylin 
der which is complementary to the casing 196 and forms 
therewith a complete enclosure for the cylinder 182. 
The foregoing are intended only to illustrate some of 

the possible modifications of the preferred structure in 
Figs. 1-7, and it should be apparent that other modifica 
tions might readily be made without departing from the 
principles of the present invention. 

It is seen from the foregoing, therefore, that apparatus 
constructed in accordance with this invention provides 
an innproved means for controlling the position of a guide 
roll, wherein movement of a piston through a path gen 
erally normal to the plane of the travelling web is effective 
to shift the guide roll in the direction of movement of 
the web. This arrangement provides a more positive 
and precise control of the guide roll in a manner afford 
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8. 
ing a considerable saving in the space required for the 
guide roll control unit. 

And, as indicated above, another important advantage 
offered by this invention is that it provides for a con 
Struction which does not afford free movement of the 
guide roll in the event of failure of the pressure fluid 
in the control system. The particular arrangement of 
parts holds the operating piston in position when such 
failure occurs and thereby avoids possible damage to the 
travelling web. It is also seen that the arrangement of 
the control valve for the fluid motor is such that an auto 
matic shut-off is provided for the fluid pressure at the 
ends of a predetermined range of movement of the fluid. . 
motor. This is very effective in minimizing the tendency 
of the guide roll to overcorrect and thus continually 
"hunt" for the normal path of the travelling web. 
Although shown and described with respect to particular 

apparatus and in connection with a horizontally moving 
Web, it will be readily apparent to those skilled in the art 
that the principles of the present invention may also be 
applied in connection with other apparatus and to travel 
ling webs disposed in a plane other than horizontal. 

I claim: 
1. In combination with a guide roll mounted on a cross 

shaft for movement relative to a travelling web being 
guided thereby, adjusting means for effecting movement 
of said guide roll comprising a cylindrical housing, a pis 
ton disposed within said housing for relative axial move 
ment therebetween, said adjusting means also including 
means affording guided relative rotation between said pis 
ton and cylindrical housing in response to relative axial 
movement therebetween, fluid pressure means communi 
cating with opposite ends of said piston and operable to 
produce said relative axial movement, said fluid pressure 
means including a control valve housing mounted for ro 
tation about the axis of said piston along with said relative 
rotation between said piston and cylindrical housing, and 
a control valve movably positioned in said control valve. 
housing to direct the flow of pressure fluid relative to said 
piston, means associated with said control valve and op 
erable in response to deviating movement of the travelling 
web to alter the position of said control valve relative to 
said control valve housing, and means connecting said 
adjusting means with said cross-shaft so that said relative 
rotation of said piston and cylindrical housing is effective 
to produce a shifting of said, cross-shaft with respect to 
the direction of travel of the web. 

2. In combination with a guide roll mounted on a cross 
shaft for movement relative to a travelling web being 
guided thereby, means for effecting movement of said 
guide roll comprising a cylindrical housing mounted ad 
jacent one end of said guide roll for rotation about an 
axis which is generally normal to the travelling web, a 
bearing support for one end of said guide roll fixed to 
said cylindrical housing for rotation therewith, a piston 
slidably disposed within said housing for movement rela 
tive thereto, means connecting said piston with said cy 
lindrical housing so that axial movement of said piston 
relative to said housing causes the latter to rotate, fluid 
pressure means communicating with said cylindrical hous 
ing and operable to produce movement of said piston, said 
fluid pressure means including a control valve mounted on 
said rotatable housing which is operable to selectively di 
rect the flow of pressure fluid relative to said piston hous 
ing, a feeler means engaging the edge of said travelling web 
and mounted for movement in response to lateral shifting 
movement of the web, means connecting said feeler means 
with said control valve for operation of the latter in 
response to lateral shifting of the web, said connecting 
means being also operative to respond to the rotation of 
said control valve with said rotatable housing to return 
said control valve to its neutral position after a predeter 
mined amount of movement of said valve with said hous 
Ing. 

3. A guide for a travelling web comprising a guide 
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roll engageable with said web, means supporting said 
guide roll in a manner affording Swinging movement 
thereof about an axis normal to said web, a feeler means 
mounted for engagement with an edge of said web and 
movable in response to lateral shifting of the web, and 
guide roll control means operable to effect a swinging 
movement of said guide roll in response to movement of 
said feeler means, said guide roll control means includ 
ing a hydraulic motor comprising a cylindrical housing 
rotatably mounted on a fixed cylindrical member in con 
centric relation thereto with the axis of said cylindrical 
member and housing being disposed generally normal 
to the path of the travelling web, a piston slidably dis 
posed within said cylindrical member, said piston in 
cluding a pair of recesses formed along its outer wall in 
spaced relation to each other and disposed in generally 
oppositely inclined relation to the direction of travel of 
the piston, a first follower fixed to said cylindrical member 
and disposed within one of the recesses in said piston, 
means defining a transverse slot in said cylindrical mem 
ber, a second follower fixed to said cylindrical housing 
and extending through said transverse slot to a position 
within the other of said recesses in said piston, means for 
selectively supplying pressure fluid to opposite ends of 
said piston, whereby axial movement of said piston is 
accompanied by a rotation of said piston within the limits 
defined by said first follower and said one recess and by a 
movement of said second follower across said transverse 
slot to effect a rotation of said cylindrical housing, said 
means for supplying pressure fluid being connected with 
said feeler means for operation in response to movement 
of said feeler means, and means connecting said rotatable 
cylindrical housing with the support means for said guide 
roll. 

4. In combination with a guide roll mounted on a cross 
shaft for movement relative to a travelling web being 
guided thereby, means for effecting minvement of said 
guide roll comprising a cylindrical housing having its 
axis disposed substantially normal to the path of the 
travelling web, a piston disposed within said housing for 
guided movement relative thereto, said piston including 
an elongated groove formed in the surface thereof and 
extending therealong at an angle with respect to the central 
axis of said piston, a follower disposed in said groove 
and extending outwardly therefrom through a radial slot 
in said cylindrical housing, means connecting said foll 
lower with said cross-shaft, fluid pressure means com 
municating with opposite ends of said piston and oper 
able to produce said axial movement of said piston, 
whereby said groove and follower coact to provide rota 
tion of the piston as said piston moves axially of said 
cylindrical housing to thereby afford movement of said 
cross-shaft, said groove and follower being thereby con 
structed and arranged with respect to said cylindrical 
housing to provide sufficient resistance to the force exerted 
by said cross-shaft, due to its frictional engagement with 
said travelling web, so as to prevent an axial shift in the 
position of said piston in response to the failure of the 
fluid pressure within said cylindrical housing. 

5. In combination with a guide roll mounted for move 
ment relative to a travelling web being guided thereby, 
means for effecting movement of said guide roll compris 
ing a cylindrical housing disposed with its longitudinal 
axis generally normal to the travelling web, a piston 
disposed within said housing for sliding movement relative 
thereto, said piston including a groove formed along its 
cuter wall in angularly extending relation to the axis of 
said piston, a pair of spaced apart follower elements dis 
posed within said groove, one of said follower elements 
being fixed to said housing, the other of said follower ele 
ments extending through a radial slot through said cy 
lindrical housing, means connecting said other follower 
element with said cross-shaft, and fluid pressure means 
communicating with opposite ends of said piston, where 
by axial movement of said piston in response to said fluid 
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pressure also affords a rotation of said piston which is 
transmitted through said other follower element to said 
cross shaft so as to effect accrresponding shifting thereof. 

6. In combination with a guide roll mounted for swing 
ing movement relative to a travelling web being guided 
thereby, means for effecting movement of said guide roll 
comprising a fixed piston having its axis generally nor 
mal to the path of the travelling web, a cylindrical mem 
ber enclosing said piston and movable relative thereto, 
fluid pressure means communicating with said cylindrical 
member and operable to afford axial movement of said 
cylindrical member relative to said piston, said cylindri 
cal member including a pair of grooves formed along its 
outer wall surface in obliquely extending relation to the 
axis of said member, a first follower element fixedly dis 
posed in position for engagement with one of said grooves 
to thereby afford limited rotation of said member as it is 
moved axially of said piston, rotatable means disposed 
adjacent to the other of said grooves in said member 
and supported for circumferential movement about the 
axis of said piston, a second follower element secured to 
said rotatable means in position for engagement with said 
said other groove, and additional means affording a con 
nection between said rotatable means and said guide roll, 
whereby axial movement of said cylindrical member af 
fords a rotation of said rotatable means through the co 
action of said other groove with said second follower ele 
ment and whereby said rotation effects a corresponding 
movement of said guide roll. 

7. In combination with a guide roll mounted on a 
cross-shaft for movement relative to a travelling web 
being guided thereby, means for effecting movement of 
said guide roll comprising a cylindrical housing having 
its axis disposed substantially normal to the path of the 
travelling web, a piston disposed within said housing 
for movement relative thereto, said piston including a 
pair of recesses formed along the outer wall thereof, one 
of said recesses extending in generally parallel relation 
to the center axis of said piston, a first follower fixed to 
said cylindrical housing and disposed within said one re 
cess in said piston, the other of said recesses being dis 
posed in inclined relation with respect to the center axis 
of said piston, means defining a transverse slot in said 
cylindrical housing, a second follower disposed within 
said other recess in said piston and extending outwardly 
therefrom through the transverse slot in said cylindrical 
housing, means connecting said second follower with said 
said cross-shaft, and means affording pressure fluid com 
munication with opposite ends of said cylindrical hous 
ing, whereby movement of said piston causes said second 
follower to move across said transverse slot and move 
said cross-shaft. 

8. In combination with a guide roll mounted on a 
cross-shaft for movement relative to a travelling web 
being guided thereby, means for effecting movement of 
said guide roll comprising a cylindrical housing having 
its axis disposed substantially normal to the path of the 
travelling web, a rod disposed axially of said housing, a 
piston slidable within said cylindrical housing and car 
ried by said rod for axial movement therealong, said 
cylindrical housing including a recess formed along the 
inner wall thereof and disposed in inclined relation to the 
direction of travel of said piston, a follower fixed to said 
piston and disposed within said recess formed in the inner 
Wall of said housing, means connecting said cylindrical 
housing with said cross-shaft, and means affording pres 
sure fluid communication with opposite ends of said 
cylindrical housing, whereby movement of said piston 
causes said follower to move in said recess formed in 
the housing inner wall to thereby rotate said housing and 
effect an adjustment of the position of said cross-shaft. 

9. A guide for a travelling web comprising a guide 
roll engageable with said web, means supporting said 
guide roll in a manner affording swinging movement 
thereof about an axis normal to said web, a feeler means 
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mounted for engagement with an edge of said web and 
movable in response to lateral shifting of said web, and 
guide roll control means operable to effect a Swinging 
movement of said guide roll in response to movement 
of said feeler means, said guide roll control means in 
cluding a hydraulic motor comprising a cylindrical hous 
ing rotatably mounted on a fixed cylindrical member in 
concentric relation thereto, with the axis of said cylindri 
cal member and housing being disposed generally normal 
to the path of the travelling web, a piston slidably dis 
posed within said cylindrical member, said piston in 
cluding a pair of recesses formed along its outer wall 
in spaced relation to each other and disposed in gen 
erally oppositely inclined relation to the direction of 
travel of the piston, a first follower fixed to said cylindri 
cal member and disposed within one of the recesses in 
said piston, means defining a transverse slot in said cylin 
drical member, a second follower fixed to said cylindri 
cal housing and extending through said transverse slot 
to a position within the other of said recesses in said 
piston, means for selectively supplying a pressure fluid 
to opposite ends of said piston including a control valve 
which is mounted on said rotatable housing and which 
is operable to direct the flow of pressure fluid relative 
to said cylindrical member, said control valve being 
connected with said feeler means for operation in re 
sponse to movement of said feeler means, whereby axial 
movement of said piston is accompanied by a rotation of 
said piston within the limits defined by said first fol 
lower and said one recess and by a movement of said 
second follower across said transverse slot to effect a ro 
tation of said cylindrical housing, said connection be 
tween said feeler means and said control valve being also 
operative to respond to the rotation of said control valve 
with said rotatable housing to return said control valve 
to its neutral position after a predetermined amount of 
movement of said valve with said housing. 

10. In combination with a guide roll mounted on a 
cross-shaft for movement relative to a travelling web 
being guided thereby, means for effecting movement of 
said guide roll comprising a cylindrical housing having 
its axis disposed substantially normal to the path of the 
travelling web, a piston disposed within said housing for 
movement relative thereto, said piston including a pair of 
recesses formed along the outer wall thereof and dis 
posed in generally oppositely inclined relation with re 
spect to the direction of travel of said piston, a first fol 
lower fixed to said cylindrical housing and disposed with 
in one of the recesses formed in said piston, means de 
fining a transverse slot in said cylindrical housing, a sec 
ond follower disposed within the other of the recesses 
formed in said piston and extending outwardly therefrom 
through the transverse slot in said cylindrical housing, 
means connecting said second follower with said cross 
shaft, and means affording pressure fluid communication 
with opposite ends of said cylindrical housing whereby 
movement of said piston causes said second follower to 
move across said transverse slot and move said cross 
shaft, and whereby the oppositely inclined relation of the 
recesses in said piston is effective to provide a rotation of 
said second follower which is the sum of the amounts of 
rotation afforded by each recess in said piston. 
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11. A fluid motor comprising a cylindrical housing 

rotatably mounted on a fixed cylindrical member in con 
centric relation thereto, a piston slidably disposed with 
in said cylindrical member, said piston including a groove 
formed along its outer wall in angularly extending re 
lation to the axis of said piston with one portion of 
said groove extending at an angle with respect to an 
Cther portion of said groove, a pair of spaced apart fol 
lower elements disposed within said groove, one of said 
follower elements extending through a transverse slot in 
said cylindrical member and connected with said rotatable 
housing, the other of said follower elements being fixed 
to said cylindrical member, and means affording pres 
sure fluid communication with opposite ends of said 
cylindrical member, whereby axial movement of said 
piston causes said one follower to move across said trans 
verse slot and rotate said cylindrical housing. 

12. A fluid motor comprising a fixed piston, a cylin 
drical member enclosing said piston and movable relative 
thereto, means affording pressure fluid communication 
with opposite ends of said cylindrical member to thereby 
provide for axial movement of said member relative to 
said piston, said cylindrical member including a pair of 
grooves formed along its outer wall surface in obliquely 
extending relation to the axis of said member, a first fol 
lower element fixedly disposed in position for engage 
ment with one of said grooves to thereby afford limited 
rotation of said cylinder member as it is moved axially 
of said piston, rotatable means disposed adjacent to the 
other of said grooves in said member and supported for 
movement about the axis of said piston, a second fol 
lower element secured to said rotatable means in posi 
tion for engagement with said other groove, whereby 
axial movement of said cylindrical member affords a ro 
tation of said rotatable means. 

13. A fluid motor comprising a cylindrical housing 
rotatably mounted on a fixed cylindrical member in con 
centric relation thereto, a piston slidably disposed with 
in said cylindrical member, a pair of recesses formed along 
the outer wall of said piston and disposed in generally op 
positely inclined relation to the direction of travel of 
said piston, a first follower fixed to said cylindrical mem 
ber and disposed within one of said recesses in said piston, 
means defining a transverse slot in said cylindrical mem 
ber, a second follower fixed to said cylindrical housing 
and extending through said transverse slot in said cylin 
drical member to a position within the other of said 
recesses in said piston, and means affording pressure fluid 
communication with opposite ends of said cylindrical 
member, whereby movement of said piston causes said 
second follower to move across said transverse slot and 
rotate said cylindrical housing. 
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