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This invention relates to an edge alignment mechanism 
and particularly to a mechanism for controlling the lat 
eral position of a web by shifting one or more guide 
leaS. 

The present invention is based on the concept that 
with increasing misalignment of a web there generally 
develops a substantial increase in tension of the web at 
one side thereof at the edge alignment mechanism. When 
the tension is greater on one side of the web than the 
other, the web is substantially more vulnerable to tearing 
or snapping. Generally, the amount of canting and shift 
ing of an edge alignment roller is in direct proportion to 
the unbalance of the tension forces from one side of the 
web to the other. In accordance with the present inven 
tion, means is provided for reducing the tension of the 
web particularly at the extremes of edge alignment cor 
rective movement of a guide roll mechanism or the like. 
The mechanism preferably has components of corrective 
movement in each of three mutually orthogonal direc 
tions. 

It is therefore an important object of the present inven 
tion to provide an edge alignment mechanism which has 
a protective tension reducing action at the extremes of its 
corrective movement for tending to minimize the danger 
of rupture of the web at the edge alignment station. 

It is another object of the present invention to provide 
an edge alignment mechanism which is extremely simple 
and effective and which is particularly simple to install 
on paper machinery and the like. 
A further important object of the present invention is 

to provide an edge alignment mechanism having means 
tending to prevent tearing of the web and which is very 
simple and quickly adjusted for differing web conditions 
and the like. 
A significant feature of the present invention resides 

in the provision of an edge alignment mechanism provid 
ing for movement to correct for web alignment errors hav 
ing components in three mutually orthogonal directions. 
A more specific feature of the present invention resides 

in the provision of guide roll means for controlling the 
position of a web which is mounted for lateral and rota 
tional shifting to correct for web position errors and which 
is also shiftable in a direction tending to release the ten 
sion of the web at the guide roll means particularly at 
the opposite extremes of the shifting movement of the 
guide roll means. 
Another specific feature of the invention resides in the 

provision of a radius arm type mount for the guide roll 
means with the radius arms mounted for pivotal move 
ment in respective planes forming opposite acute angles 
with respect to the direction of web travel, the acut angles 
of such planes being simply and rapidly adjustable to ad 
just the characteristic control movement of the guide roll 
CaS 

Other important objects, features and advantages of the 
present invention will become apparent from the follow 
ing detailed description of a preferred embodiment, in 
which: 
FIGURE 1 is a side elevational view of an edge align 

ment mechanism in accordance with the present invention; 
FIGURE 2 is a top plan view of the mechanism of 

FIGURE 1; 
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FIGURE 3 is a partial enlarged plan view of one end 

of the mechanism of FIGURE 1; 
FIGURE 4 is a partial enlarged side elevational view 

of the structure of FIGURE 1: . 
FIGURE 5 is an enlarged end view of the structure 

of FIGURE 1; and 
FIGURE 6 is a diagrammatic view of the hydraulic 

control circuit for the mechanism of FIGURE 1. 
As shown on the drawings: 
Referring to FIGURES 1 and 2, it will be observed 

that in the illustrated embodiment a roll 10 is mounted 
for rotation on a central longitudinal axis by means of 
bearings is and 12 carried by respective radius arm struc 
tures designated generally by the reference numerals 13 
and 14. The radius arm structures 13 and 14 include 
mounting members 15 and 16 providing for pivotal move 
ment of the arm structures 13 and 14 in respective direc 
tions such as indicated by arrows 17 and 18 in FIGURE 2 
forming respective acute angles with respect to the direc 
tion of movement of a web over the roller 10 which is 
indicated by the arrow 9. 
AS seen in FIGURE 5, a web 20 is guided by any 

Suitable means such as indicated generally at 21 and 22 
about a portion of the periphery of the guide roller 10. 
The means 21 and 22 inherently constrain the web 20 
So that only a limited length of the web 20 extends be 
tween the means 2i and 22 at any given instant of time. 
The roll 10 may be shifted in a clockwise rotational di 

rection as viewed in FIGURE 2 so that the right end of 
the roll as viewed in FIGURE 2 is at a position such as 
indicated at 10a while the left end of the roll is at a po 
sition such as indicated at 10b. Conversely, the roll .0 
may be shifted in the opposite rotational direction which 
is counterclockwise as viewed in FIGURE 2 so that the 
righthand end of the roll 10 moves in the direction of 
Web travel to a position such as indicated at 10c while 
the opposite end is shifted in the direction opposite to 
the direction of web travel to a position such as indicated 
at id. It will be observed in FIGURE 2 that as the 
roil 10 is shifted rotationally it is also shifted laterally 
from a neutral position such as shown in solid outline in 
FIGURE 2 (where the roll 10 has its axis at right angles 
to the direction of web movement indicated by arrow 19). 
Thus, if the roll 10 is shifted to the right to a position 
Such as indicated in dash outline at 10a, 10b, the web 
will be shifted to the right also, If the roil 10 is simul 
taneously shifted in a clockwise direction as viewed in 
FIGURE 2, this rotational shifting of the roll will also 
tend to drive the web to the right as viewed in FIGURE 
2 tending to correct for a tendency of the web to move 
to the left with respect to its desired position. Similarly, 
shifting of the roll 10 from its neutral position to a left 
hand position such as indicated at 10c, 10d in FIGURE 
2 will move the Web 20 to the left and tend to maintain 
the web in the correct position. 
A suitable edge positioning sensing mechanism may 

cooperate with the web 20 to define a desired position of 
the web or a neutral range of permissible positions. An 
edge sensing device which may be used for this purpose 
is the subject of my copending application Serial No. 
280,620, filed May 15, 1963, and the details of the par 
ticular edge alignment system illustrated in said copend 
ing application are incorporated herein by reference as 
an example of a particularly suitable control system for 
association with the roll 10 in controlling the lateral posi 
tion of the web 20. Of course, any suitable conventional 
edge alignment control system may control the lateral and 
rotational shifting of the roll 10 to control the position 
of the web 20, and the position of the edge sensing device 
along the path of the web will vary depending upon the 
application of the system. 
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Referring to FIGURE 1, it will be observed that the 
shifting movement of the roll 10 is indicated as being 
controlled by means of a power actuating device 40 cou 
pled to the radius arm 14. As indicated in FIGURE 5, 
the power actuating device 40 may have its operating 
axis aligned with the axis of roll 10 in its neutral posi 
tion corresponding to the position shown in solid out 
line in FIGURE 2. The housing 41 of actuator 40 may 
be pivotally connected with a post 42 by means of a 
horizontal pin 38, and the post 42 may swivel in its 
mounting socket 39 on a vertical axis to accommodate 
movement of reciprocating part 43 of actuator 40 in a 
straight axial direction at all times with respect to the 
housing 40. In the illustrated embodiment, mounting 
devices 15, 16 and 39 have been shown as being secured 
to a common base plate 50, but it is contemplated that 
these parts may be secured directly to the machine frame 
of a paper machine, for example, under certain circum 
StanceS. 
By way of specific exemplary details, it may be noted 

that the radius arm structure 14, FIGURE 4, may com 
prise a member 51 having an end portion with flats such 
as indicated at 51a fitting between a pair of upstanding 
flange parts such as 16a of pivot mount 16. The pivot 
mount 16a is provided with a shaft 52 extending through 
the flanges thereof and through a hole in the lower end 
of member 51. The flanges of mount 6 may have ball 
bearings 44 and 45 therein journalling the shaft 52. The 
shaft is retained against substantial axial movement by 
means of nuts 46, 47 and 48, 49 and washers 54 and 
55. A set screw is provided as indicated at 53 to secure 
the lower end of member 51 to the shaft 52 so that the 
member 51 is centered between the flanges such as 16a 
of mount 16. The structure of pivot mount 15 is of 
course similar. 
The angular adjustment of the mounting blocks 15 and 

16 is accomplished by loosening the socket head securing 
screws 57 and 58, FIGURES 2, 4 and 5, making the 
angular adjustments, and then retightening the screws 57 
and 58 to clamp the blocks 15 and 16 in the desired 
angular positions with respect to plate 50. 
The upper end of the member 51 has a threaded bore 

receiving one threaded end of a stud member 62, FIG 
URE 5, having its opposite threaded end threaded into 
a sleeve member 63. The member 62 has a smooth 
cylindrical central portion extending through a rod end 
75 secured to the actuator part 43, FIGURE 1. 
By way of example, rod end 75 may be of a com 

mercially available type comprising a single hardened 
ball 80, precision ground and lapped, and bored through 
its center to accept the cylindrical portion of stud mem 
ber 62. The head 75a of part 75 may be made of carbon 
steel and have a generally cylindrical configuration. The 
ball 80 is retained in the generally cylindrical aperture of 
member 75 by means of a pair of bearing bronze inserts 
or rings inserted into the aperture from opposite sides 
of the ball and expanded into interlocking relation with 
the outer member 75a. The interior surfaces of the in 
serts generally conform to the exterior generally frag 
mental spherical Surface of the ball 80 to accommodate 
universal pivotal movement of the coupling member 75 
relative to the stud member 62. 
The journal member 12 has a threaded shank 12a ex 

tending into an opposite end of the threaded sleeve 63 
and locked therewith by means of the nut 90. The mem 
ber 12 may comprise a rod end similar to the member 75 
and having a ball part 92 with an interior cylindrical bore 
receiving a shaft part 93 of roll 10 which is secured with 
the journal member 12 by means of nuts 95 and 96, FIG 
URES 3, 4 and 5. The spherical type joint between jour 
nal member 12 and roll shaft 93 enables the radius arm 
14 to pivot in a plane such as represented by the line 
of arrow 17 in FIGURE 2. Inserts lock the ball 92 in 
the journal member and provide interior fragmental sur 
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4. 
faces conforming with the fragmental spherical surface 
of the ball 92 as with member 75. 
The journal member 11 may be identical to the mem 

ber 12 and have a similar universal ball and socket con 
nection with roll shaft part 97 and have a similar threaded 
connection with a sleeve part 98 of radius arm 13. Nuts 
are indicated at 99 and 100 securing the shaft part 97 
in assembly with journal member 11. The lower end of 
sleeve 98 may be pivotally carried on a shaft 52' asso 
ciated with mount 15. 

In the illustrated embodiment, angular adjustment of 
the pivotal mounting block 15 results in a slight elonga 
tion or contraction of the effective length of the radius 
arm 13, but such changes in length are substantially neg 
ligible. 
A sleeve member 101 is indicated in FIGURE 4 for 

coupling actuator part 43 with a threaded part 75b of 
rod end 75, nuts being indicated at 102 and 103 in FIG 
URE 1 for locking the parts at a desired adjustable 
length. 
The actuating device 40 may be of a commercially 

available type and may be of the type having two pistons 
mounted on one common rod such as indicated at 43 
So as to combine the advantages of an air operated valve 
in-head cylinder indicated at 110 with the advantages of 

The hydraulic fluid is used in a hy 
draulic cylinder 111 which is at the right as viewed in 
FIGURE 1, and accurate speed control is obtained by 
simply piping solenoid operated fluid control valves such 
as indicated at 112 and 113 in FIGURE 6 in series with 
the actuating chambers 111a and 111b of the hydraulic 
cylinder. A small make-up oil reservoir is indicated at 
114 in FIGURE 6 having a pressurized air head at 115 
above the oil level. Electric solenoid control of the air 
valves controlling pressure in the air cylinder 110 may 
be obtained by means of solenoid coils in housings 114 
and 115" seen in FIGURE 5. It will be apparent that 
the air valve solenoids may be actuated by the edge posi 
tion sensing and control system illustrated in my copend 
ing application Serial No. 280,600, filed May 15, 1963. 
The hydraulic solenoid operated valves 112 and 113 

have adjustable metering flow control orifices built into 
the body of the valves and these have been indicated di 
agrammatically at 112a and 113a in FIGURE 6. Valves 
112 and 113 are leak proof only in the direction of flow 
away from the respective adjacent actuating chambers 
111a and 111b so that two valves are utilized to posi 
tively lock piston rod 43 in a fixed position between cor 
rective actuations of the roll 10. The solenoid coils con 
trolling valves 112 and 113 are both energized whenever 
either of air valve solenoids are energized so that valves 
112 and 113 always open and close together, and further 
valves 112 and 113 open whenever the air cylinder is 
activated and close whenever the air cylinder is deacti 
wated. 

By way of example, an error in one direction of the 
web may cause closure of a first electric switch control 
ling energization of a first air valve solenoid in housing 
114. A first relay having its energizing coil in series 
with this first air valve solenoid may cause energization 
of solenoid valves 112 and 113 upon closure of the first 
electric switch. The first air valve solenoid which is 
thus energized will connect air under pressure to a first 
actuating chamber of air cylinder 110 and connect the 
Second opposite chamber to atmosphere. The roll 10 
will then be shifted in a direction to correct for the er 
ror and the rate of shifting of the roll 10 will be deter 
mined by flow control orifices 112a and 113a of valves 
112 and 113. When the web reaches the desired posi 
tion, the electric Switch will open, deemergizing the first 
air valve solenoid and deenergizing valves 112 and 113 
to hydraulically lock the roll in the new position. Simi 
larly an error in web position in an opposite direction 
Will cause closure of a second electric switch controlling 

75 energization of the second air valve solenoid in housing 
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115. A second relay in series with the second air valve 
solenoid may cause energization of solenoid valves 112 
and 113. Air under pressure is now supplied to the sec 
ond actuating chamber of air cylinder 110 and the first 
actuating chamber will be vented to atmosphere to pro 
duce shifting of roll 1) in the opposite direction. 
The foregoing details have been given simply by way 

of example to illustrate a preferred mode of construc 
tion, and not by way of limitation. 
As a further example of a suitable actuating mecha 

nism for the roll 10, a gear head air motor may be substi 
tuted for the actuator 40 specifically illustrated in the 
drawings. The gear head air motor may be of the type 
manufactured by the Gast Manufacturing. Company. 
This motor starts and stops very rapidly, it has high 
anti-friction thrust when used with a ball screw and yet 
the ball screw will lock the mechanism in the off con 
dition of the motor so as to eliminate the need for a hy 
draulic lock-up circuit such as indicated in FIGURE 6. 
As another example, a small reversing type gear head 
motor may be used with a built-in brake which would 
also be used in conjunction with a ball screw type cou 
pling with the pivotal mounting arm 14 of the roll 0. 
The mounting blocks 15 and 16 may be secured direct 

ly to the side frames of a paper machine or the like with 
which the web 20 is asosciated. The actuating mecha 
inism 40 could also be secured directly to the machine 
side frame and arranged to actuate a simple crank with 
the axis of the actuating mechanism 40 arranged verti 
cally, for example and driving a universal coupling part 
Such as indicated at 75 horizontally in a direction parallel 
to the direction of web movement by means of the crank. 

Example of operation 
In a practical arrangement in accordance with the 

present invention, the radius between the axis of shaft 
52 and the axis of the roll 10 is of the order of seven 
inches. The range of positions indicated at 10a, 10b and 
6c, 18d in FIGURE 2 may correspond to arcuate move 
ment of the radius arm structures 13 and 4 through angles 
of approximately 25 in the planes of pivotal movement 
coinciding with the lines of arrows 7 and 18 in FIGURE 
2. By Way of example, with a six inch effective radius 
of the radius arms 13 and 14, one inch of edge align 
ment movement of the bearings 11, 2 in the direction 
of arrows i7, 18 and as measured in the plane of FIGURE 
2 results in a drop of the roll () of 42 of an inch in a 
direction to release tension on the portion of the web 24) 
between drive means 21 and 22 as seen in FIGURE 5. 
Two inches of such edge alignment movement of the 
roll bearings li and 12 results in a drop of the roll of 
%2 of an inch, and three inches of edge alignment move 
ment causes a drop of the roll 10 of 346 inch. For practi 
cal purposes, the roll stays Substantially at a constant 
elevation or position relative to the normal web path 
shown in FIGURE 5 with the roll 0 in its central or 
neutral position except for relatively extreme edge control 
movements of the roll such as of the order of three inches. 
As the roll movement approaches its opposite limits such 
as indicated at 6a, 1b, and 10c, 10d, which corresponds 
to a relatively severe misalignment of the web with respect 
to its desired position, the tension of the portion of the 
Web instantaneously travelling over the guide roll means 
it is effectively reduced by movement of the guide roll 
Ileans it in a direction to relieve web tension. This 
tension relieving movement of the roll is sufficient to sub 
stantially reduce the danger of tearing or snapping of the 
Web Such as may otherwise occur particularly at the 
extremes of edge alignment corrective shifting of the roll 
CaS. 

It will be apparent that many modifications and varia 
tions may be effected without departing from the scope 
of the novel concepts of the present invention. 

I claim as my invention: 
1. In combination in web control apparatus, unitary 
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6 
guide roll means for receiving a moving web under a 
tension sich that lateral and rotational shifting of the 
guide roll means tends to shift the web in the correspond 
ing lateral direction, radius arms mounting opposite ends 
of Said guide roll means, and means mounting said radius 
arins for pivotal movement in respective planes disposed 
at opposite acute angles with respect to the direction of 
web movement across said guide roll means so that pivotal 
movement of said radius arms simultaneously shifts said 
guide roll means lateraily and rotates the guide roll means 
in such a direction as to tend to drive the web in the 
direction of lateral shifting of the guide roll means. 

2. In combination in web control apparatus, unitary 
guide roll means for receiving a moving web thereacross 
under a tension such that lateral and rotational shifting of 
the guide roil means generally in a single plane in respec 
tive opposite senses from a neutral position tends to shift 
the web in respective opposite lateral directions, means 
mounting said guide roll means for lateral and rotational 
shifting movement from said neutral position in said 
respective opposite senses with substantial components of 
said movement lying in said single plane but with a further 
component of said movement being in a tension relieving 
direction at right angles to said single plane and in a 
direction to relieve tension of the web as the web is shifted 
laterally and rotationally by said guide means, and means 
for rnaintaining said web. in contact with said unitary 
guide roil means in all operating positions thereof with the 
guide roll means moving in a direction to tend to increase 
the web tension as it moves to a central neutral position 
and moving in a direction to tend to decrease web tension 
as it moves in each cf the opposite lateral directions from 
said central neutral position. 

3. in combination in web control apparatus, unitary 
guide roll means for receiving a moving web thereacross 
under a tension such that lateral and rotational shifting of 
the guide roll lineans generally in a single plane in respec 
tive opposite senses from a neutral position tends to shift 
the Web in respective opposite lateral directions, means 
mounting Said guide roll means for lateral and rotational 
shifting movement from said neutral position in said 
respective opposite Senses with substantial components of 
Said movement lying in said single plane but with a 
further component of said movement being in a tension 
relieving direction at right angles to said single plane 
and in a direction to relieve tension of the web as the 
Web is shifted laterally and rotationally by said guide 
means, and means coupled to said guide roll means for 
laterally and rotationally shifting said guide roll means 
from Said neutral position and for moving said guide roll 
means in Said tension relieving direction at least near the 
limits of movement of said guide roll means away from 
said neutral position for controlling the lateral position 
of the web while imiting the tension forces applied to the 
Web at least near the limits of movement of said guide 
roll means. 

4. in combination in web control apparatus, unitary 
guide roil means for receiving a moving web thereacross 
under a tension Such that lateral and rotational shifting 
of the guide roll means generally in a single plane in re 
Spective opposite Senses from a neutral position tends to 
shift the Web in respective opposite lateral directions, 
means mounting said guide roll means for lateral and ro 
tational shifting movement from said neutral position in 
Said respective opposite senses with substantial com 
ponents of Said movement lying in said single plane but 
with a further component of said movement being in a 
tension Telieving direction at right angles to said single 
plane and in a direction to relieve tension of the web as 
the Web is shifted laterally and rotationally by said guide 
means, and means coupled to said guide roll means for 
laterally and rotationally shifting said guide roll means 
from said neutral position and for moving said guide roll 
means in Said tension relieving direction at least near the 
limits of movement of said guide roll means away from 
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said neutral position for controlling the lateral position 
of the web while limiting the tension forces applied to the 
web at least near the limits of movement of said guide 
roll means, said further component of said movement of 
said guide roll means at right angles to said single plane 
increasing relatively slowly for given increments of shift 
ing movement of said guide roll means near said neutral 
position and increasing relatively rapidly for correspond 
ing increments of shifting movement of said guide roll 
means near the limits of movement of said guide roil 
leaS. 
5. In combination in web control apparatus, unitary 

guide roll means for receiving a moving web thereacross 
under a tension such that lateral and rotational shifting 
of the guide roll means generally in a single plane in re 
spective opposite senses from a neutral position tends to 
shift the web in respective opposite lateral directions, 
means mounting said guide roll means for lateral and ro 
tational shifting movement from said neutral position 
in said respective opposite senses with substantial com 
ponents of said movement lying in said single plane but 
with a further component of said movement being in a 
tension relieving direction at right angles to said single 
plane and in a direction to relieve tension of the web as 
the web is shifted laterally and rotationally by said guide 
means, and means coupled to said guide roll means for 
laterally and rotationally shifting said guide roll means 
from said neutral position and for moving said guide roil 
means in said tension relieving direction at least near the 
limits of movement of said guide roll means away from 
said neutral position for controlling the lateral position of 
the web while limiting the tension forces applied to the 
web at least near the limits of movement of said guide 
roll means, said further component of said movement of 
said guide roll means at right angles to said single plane 
increasing relatively slowly for given increments of shift 
ing movement of said guide roll means near said neutral 
position and increasing relatively rapidly for correspond 
ing increments of shifting movement of said guide roll 
means near the limits of movement of said guide roll 
means, the ratio of the change in said further component 
near said neutral position to the comparable change in 
said further component near the limits of movement be 
ing at least about one to three. 

6. In combination in web control apparatus, guide roll 
means for receiving a moving web thereacross under a 
tension such that lateral and rotational shifting of the 
guide roll means generally in a single plane in respec 
tive opposite senses from a neutral position tends to shift 
the web in respective opposite lateral directions, means 
mounting said guide roll means for lateral and rotational 
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shifting movement from said neutral position in said re 
spective opposite senses with substantial components of 
said movement lying in said single plane but with a 
further component of said movement being in a tension 
relieving direction at right angles to said single plane and 
in a direction to relieve tension of the web as the web is 
shifted laterally and rotationally by said guide means, said 
mounting means comprising radius arms each having 
one end pivotally secured to a respective one of the op 
posite ends of said guide roll means, and means pivotally 
mounting the opposite ends of said arms for pivotal 
movement of said arms in respective planes forming op 
posite acute angles to the direction of web movement, 
the guide roll means in neutral position thereof extend 
ing at right angles to the direction of movement of the 
web with the radius arms being disposed at right angles 
to said single plane. 

7. The method of controlling web alignment as the 
web travels over a web guiding means which comprises 
simultaneously shifting the guiding means from a posi 
tion corresponding to substantially zero corrective effect 
of the web guiding means on the web laterally of the 
direction of web movement to shift the web laterally, 
rotationally shifting the guiding means so that one lat 
eral side thereof moves in the direction of web travel and 
the opposite lateral side moves opposite to the direction 
of web travel to further control the web position, and 
shifting the guiding means in a direction to tend to re 
duce the tension of the web at least at the extremes of 
lateral shifting of the guiding means corresponding to 
maximum corrective effect of the web guide means on 
the web to tend to prevent tearing of the web. 
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