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United States Patent Office 3, 17,462 
Patented Jan. 14, 1964 

3,117,462 
WEBALIGNNG MEANS 

Steven S. Davis, Bogatiful, Utah, assignor to The Einaco 
Corporation, Salt Lake City, Utah, a corporation of 
seaware 

Contistiaiiga of application Ser. No. 752,459, Aug. 1, 
1959. This application Dec. 31, 1962, Ser. No. 248,309 

7 Claims. (C. 74-24) 

This invention relates to new and improved aligning 
roller means for use in web handling equipment in gen 
eral and, in particular, for maintaining alignment of end 
less filter media on continuous filter apparatus. 

This application is a continuation of my pending Ap 
plication Serial No. 752,459 filed August 1, 1959, now 
abandoned, for Web Aligning Means. 

It is an object of the invention to provide automatic 
aligning means for a roller, pulley or the like which may 
be associated with a belt, a line, an apron, or a Screen 
to be wound or unwound, or associated with an endless 
belt, line, apron, or screen which hereinafter will be re 
ferred to as a “web.' 

It is a further object to provide such a device that is 
simple in structure, rugged, easy to maintain, and rela 
tively inexpensive to manufacture. 

It is a further object of the invention to provide such 
an aligning means including an aligning pulley structure 
which may comprise a driver member, a driven member, 
or an idier member of a web handling assembly. 
These and other objects and advantages are provided 

by the new and improved web aligning roller of the pres 
ent invention having a substantially continuous cylin 
drical web supporting surface, the web supporting surface 
comprising a plurality of arcuate web supporting mem 
bers, hub means mounting the arcuate members for rota 
tion about an axis normal to the direction of travel of 
the web, the hub means including an axially shiftable 
portion, means connecting one of the arcuate Web Sup 
porting members to the axially shiftable portion whereby 
upon reciprocation of the axially shiftable portion the 
one web supporting member is reciprocated relative to 
the other arcuate web supporting members, web position 
sensing means, and means responsive to the sensing means 
for moving the axially shiftable portion of the hub means 
to shift the one web supporting member and the web in 
contact therewith in a direction to align the web. 
The invention will be more particularly described with 

reference to the illustrative embodiments of the invention 
shown in the accompanying drawings wherein: 

FIG. 1 is a side elevational view of an endless filter 
media type industrial filter including the structures of 
the present invention; 

FIG. 2 is an enlarged fragmentary sectional view of 
one end of the new and improved aligning roller of the 
invention substantially on line 2-2 of FIG. 4 with the 
roiler rotated 90°; 

FIG. 3 is an enlarged fragmentary sectional view of 
the other end of the structures shown in FIG. 2; 

FIG. 3a is a fragmentary view of a modified seal for 
the ends of the shafts shown in FGS. 2 and 3; 

FIG. 4 is an enlarged fragmentary plan view of the 
structures shown in FIG. 2; 

FIG. 5 is a section substantially on line 5-5 of 
FIG. 2; 

FIG. 6 is a diagrammatic view of means interconnect 
ing the Web sensing means and the roller actuating struc 
tures shown in FIGS. 1 through 5; 

FIGS. 7, 7a, 8 and 8a are diagrammatic views illus 
trating the principle of operation of the aligning means 
of the present invention illustrated in FIGS. 1 through 6; 

FiG. 9 is a fragmentary plan view, similar to FIG. 4, 
of a modified form of the invention; 
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hopper for further treatment or disposal. 

2. 
FIG. 10 is an end elevational view of the cam member 

shown in F.G. 9; 
FIG. 11 is an enlarged fragmentary plan view of a 

further form of aligner roller actuating mechanism; 
FIG. 12 is a fragmentary top plan view of a further 

form of the present invention; 
FIG. 13 is a section substantially on line 13-13 of 

FIG. 12; 
F.G. 14 is a schematic view of the inter-relationship 

between the plural switches, the source of pressure fluid 
and the power source for the structures shown in FIGS. 
12 and 13; and 
FIGS. 15, 16 and 17 are diagrammatic views of dif 

ferent types of sensing means which may be employed 
with the web aligning structures of the present invention. 

Referring to the drawings and, in particular, to FIG. 1 
thereof, 2 is a rotary drum having a conventional filter 
deck 4 divided into a plurality of segments by longi 
tudinally extending division strips 6. The drum is 
mounted adjacent its ends for rotation in a trough 2 
adapted to receive a slurry through slurry inlet 4. 
At one end of the drum a conventional filter valve, 

not shown, is provided. The valve is connected to a 
source of vacuum and to a plurality of conduits 16 which, 
in turn, connect the source of vacuum with the various 
segments of the drum as is well known in the art. 

Extending about the cylindrical filter deck is an end 
less belt filter medium generally designated 18. The 
filter medium comprises an endless web or belt of woven 
fabric or metalic screen or other suitable permeable web 
or sheet which filter medium extends across the entire 
width of the filter drum. 
The filter assembly also includes a discharge roller 20 

about which the endless filter web 18 passes after leav 
ing the drum deck. The endless filter medium then 
comes in contact with a belt spreading roller 22 and 
thence the filter medium passes about an aligning roller 
24 of the present invention. The filter medium subse 
quent to leaving the aligning roller 24, passes upwardly 
about an adjustable filter medium tensioning roller 25. 
and thence passes back to the drum deck. Positioned 
between the aligning roller 24 and the tensioning roller 
25 are belt position sensing devices generally desig 
nated 28. 
As illustrated in the drawing, an electric motor includ 

ing a variable speed drive 30 is connected to the drum 2 
for rotating the drum which, in turn, causes the endless 
filter medium trained thereabout to rotate the plural roll 
ers 28, 22, 24 and 26. However, where desired, one 
or more of the rollers 20, 22, 24 or 26 may also be 
driven. The rotary drum filter shown in FIG. 1 in 
cludes a conventional agitator generally designated 32 
to prevent the slurry to be filtered from stratifying or 
settling out in the slurry receiving tank 12. 

In operation of the filter shown in FIG. 1, a slurry to 
be filtered is fed to the trough 12 and the drum 2 is ro 
tated in the direction of the directional arrow, whereby 
the filter web 18 and the drum deck pass into the slurry 
to be filtered. Vacuum is applied to the filter sections 
within the trough 12 and a filter cake is built up on the 
outer surface of the filter medium 18 which filter cake is 
further dewatered as it passes out of the trough 12 as 
drum 2 continues to rotate. 
At line A, FIG. 1, the filter medium 18 carrying the 

filter cake on its external surface leaves the drum to pass 
around the discharge roller 29 where the filter cake sepa 
rates from the filter medium and falls into a suitable 

The filter 
medium is then passed to the beit spreading roller 22, 
then about the aligning roller 24, the belt tensioning roll 
er 25, and thence to the periphery of the drum 2 to com 
plete the filtration cycle. In order for the filtration cycle, 
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as hereinabove described, to function properly, it is neces 
sary that the web 18 be positioned centrally on the drum 
2, the discharge roller, and the return roller 26. For 
example, if the web moves to one side of the filter drum, 
open spaces will occur at an edge of web 18 between the 
atmosphere or the slurry in the tank 12 and the filter 
deck which will destroy the operating efficiency of the fil 
ter and, further, if the misalignment becomes too great, 
Wrinkling and tearing of the filter medium may occur. 
Uneven tracking of the filter medium occurs particularly 
on installations where the rotary drum is larger than, for 
example, one foot in diameter and it has also been found 
that misalignment is increased as the speed of rotation of 
the drum increases. Providing flanges on the drum and 
on the various rollers of the assembly have been found 
not to be effective to maintain the filter web 18 in its 
centered position as often the filter medium rides up 
Over the flanges, leaving open spaces adjacent the other 
side of the filter drum. 
Very satisfactory results are obtained by providing 

means for sensing the lateral movement of the filter me 
dium and providing means responsive to the sensing 
means for maintaining the filter medium automatically 
centered on the filter drum and the discharge and re 
turn rollers. One form of the improved means for main 
taining the filter medium centered on the filter drum will 
be described with reference to FIGS. 2 through 8a. Re 
ferring to these drawings, the aligning roller unit generally 
designated 24 includes a longitudinally fixed hemi-cylin 
drical portion 42. The fixed half 42 of the roller is 
comprised of a roll sleeve 46 having a length preferably 
slightly greater than the maximum width of the endless 
Web to be aligned. The roll sleeve 46 is secured in fixed 
assembly to axially fixed end assemblies by screws 48. 
Each axially fixed end assembly is preferably fabricated 
as an integral unit with a metal arc member 59 mounted 
by two arcuate rib members 52 on a tubular shaft end 
member 54 forming one portion of the hub of the roller. 
Each of the shafts 54 is provided with an extension 56 
with a reduced diameter shank for the bearings 58 mount 
ing the fixed end assemblies and the entire aligning roller 
unit to side elements 60 of, for example, a rotary drum 
filter as illustrated in FIG. 1. Where desired, one or both 
of the reduced end portions 56 may be provided with 
Suitable drive means such as a sprocket connected to a 
suitable motor for driving the aligning roller; however, 
very satisfactory aligning is provided by the structure of 
the apparatus when it functions as an idler roller as illus 
trated in FIGS. 2 through 8a. 
The longitudinally movable half 44 of the aligning roll 

er 24 is comprised of a hemi-cylindrical sleeve 62 which 
is fastened, to floating end assemblies generally desig 
nated 64, adjacent each of the ends of the aligner roller 
units by screws 66. Each floating end assembly 64 is 
fabricated as an integral unit with a metal arc member 68 
mounted by two arcuate rib members 70 on a cylindrical 
floating member 72 which member is provided with a bore 
received floating rod 74. The inner ends of floating rods 
or shafts 74 are locked in place in the bores in their re 
spective floating members 72 as by a screw 76 and extends 
outward through a bearing 78 in the respective tubular 
shaft end members 54 for longitudinal or axial movement 
relative thereto. A sealing ring 80 or flexible boot 8. 
(see FIG. 3a) may be provided between the end of 
the reduced portion 56 of each of the tubular shafts 54 
and the extended ends of each of the shafts 74 which per 
mit relative axial movement between respective shafts 
54 and 74. 
A plurality of dowel pins 82, which are mounted in the 

floating member 72, are slidably received in bores for 
relative longitudinal movement while maintaining align 
ment between the longitudinally fixed half 42 and the ion 
gitudinally movable half 44 of the improved roller. A 
resilient boot 86, which may be constructed of neoprene, 
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4. 
lar shaft 54 and on the respective floating cylinder mem 
bers 72 by sealing band assemblies 88 as to permit a 
relative axial displacement of the floating cylinder mem 
ber 72 and the floating longitudinally movable hemi 
cylindrical surface member 62 relative to the tubular shaft 
end member 54 and longtiudinally fixed hemi-cylindrical 
member 46 while retaining lubricant and at the same time 
preventing entrance of foreign matter to the sliding pin 
assembly and bearing areas. 
From the foregoing description, it will be seen that 

hemi-cylindrical members 46 and 62 are so carried on 
the hub members of the roller that they form a substan 
tially cylindrical web-carrying surface. It will be fur 
ther seen that the hemi-cylindrical surface members 46 
and 62 are mounted on shaft member 54, which is mount 
ed in bearings 58 for rotation about an axis concentric 
to the roller halves. It will be further appreciated that 
by means of the floating members 72 and their intercon 
nection to the shaft 74 at each end and to the hemi 
cylindrical surface member 62 upon a reciprocating im 
pulse through one or both of the shafts 74, hemi-cylindri 
cal member 62 may be axially or longitudinally moved 
relative to the fixed hemi-cylindrical member 45. 

Referring now, particularly to FIGS. 2, 4, 6, 7, 7a, 8 
and 8a, one form of shaft reciprocating means and sens 
ing means for activating the reciprocating means will be 
described. The extended end of one of the floating shafts 
74 has secured thereon a bracket 93 rotatably carrying a 
cam roller 92. The bracket 99 and the cam roller 92 
rotate with the shafts 54 and 74 and reciprocate with the 
shaft 74. In one position during the rotation of shafts 54. 
and 74, the cam roiler 92 comes in contact with a pair 
of spaced members 94 having cam shaped opposed faces 
96. Each of the members 94 is secured to a cam support 
iblock 98 secured by bolt assemblies 109 to the extended 
ends of a pair of cores 1.92 and 104 of electric solenoids 
106 and 08, respectively. Solenoid 183 is mounted to 
one side of a U-shaped bracket 10 which bracket is se 
cured to the external face of one of the side members 60 
supporting the bearings 58 for the aligning roiler. The 
other end 52 of the U-shaped bracket 6 has secured 
thereto by bolts 14 the other electric solenoid 66. Each 
of the cores 102 and 104 of solenoids 3-6 and i63 is inter 
connected by bracket means 6 to spring urged center 
ing elements 18 provided with spring tension adjusting 
bolts 20. 
A second pair of members 122 and 124 having cam sur 

faces 126 and 128 are secured to a cam support bracket 
530 which, in turn, is carried by arm member 32 se 
cured by bolt means 134 to the side plate 60 carrying the 
U-shaped bracket 110. The cam members 22 and 124 
are displaced substantially 180° from the movable cam 
blocks 94 and are so positioned that during a portion of 
the rotational travel of the cam roiler 92, the roller passes 
between and when displaced makes contact with one or 
the other of the cam surfaces 25 and 28 of said cam. 
blocks. The cam block support means 138 is adjustably 
positioned by slideways 134 and adjusting bolts 136 so 
that when the roller 92 has passed through the narrowest 
point A between the opposed cam faces 26 and 28, 
hemicylindrical member 62 is moved into alignment with 
the fixed hemicylindrical member 46 from a position of 
displacement which may have been brought about by 
actuation of solenoid C6 or 103 as to be more fully 
described hereinafter. 

Referring to FIGS. 6, 7, 7a, 8 and 8a, one terminal of 
solenoids 06 and 108 is connected to a source of elec 
trical energy through conductors 140, 140a, and 140b, 
1espectively. The other terminal of solenoid 166 is con 
nected to the other conductor 42 through line 142a, 
switch 144, and conductor 46. The other terminal of 
solenoid i8 is connected to conductors 142, 142b, switch 
43 and conductor 52. Switches 144 and 48 are nor 
mally "open' switches and are provided with switch ac 

rubber or the like, is so shaped and mounted on the tubu- 75 tuators 152 and 154, respectively. Switch actuator 152 
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is positioned a predetermined distance away from one 
of the lateral edges 355 of the web 18 to be aligned while 
the other switch actuator 54 is positioned a predeter 
mined distance from the other lateral edge 58 of the 
web 8. With this arrangement, movement of the web 
i8 from its center position toward either switch 52 or 
54 closes the circuit to its respective solenoid 106 or 
63 bringing about longitudinal movement relative to 

the axis of the aligning roller 24 of the can block 93 in 
a direction toward the belt misaignment as illustrated in 
FIGS. 7 and 7a. It will be noted from the phased posi 
tion of the movable cam members 94 relative to the can 
rolier 92, that once the movable cam block 93 is moved 
in one direction or the other the cam roller does not bring 
about a corresponding movement of the movable herni 
cylindrical member 62 until the roilers are in the posi 
tion shown in F.G. 7a with the belt or web member 3 
trained about the fixed hemi-cylindrical member 46. 
Substantially 180° from the initial movement of roiler 
half 62, the cam roller 92 comes in contact with one of 
the cam surfaces 126 or 28 of the cam members 122 or 
124 carried by bracket i32. As the can roller passes 
through the fixed cam elements the movable hemi-cylin 
drical surface member 62 having trained thereabout the 
web 18 is returned to its initial position of aligninent with 
the fixed roiler half 46 as illustrated in FGS. 8 and 8a, 
thus correcting the misalignment of the web during its 
travel about the improved web aligning rollier means. 
The amount of correction of the web to be aligned is 

determined by the stroke of the cores 82 and 64 of the 
solenoids 65 and 68. And within limits this may be 
varied on any particular installation by adjusting nuts 
E20 and by means of shim blocks 162 positioned between 
the solenoids 86 and 68 and the bracket i3. 
A modified form of the means for shifting the axially 

movable hemi-cylindrical member of the aiigning roller 
is illustrated in FEGS. 9 and 10 with like elements desig 
nated with identical reference numerais. In FigS. 9 and 
10, the ficating shaft 74 has secured to the end thereof a 
cam arm 70 by screws 172; the cam arm being illus 
trated in pian in FIG. 10. 
The solenoids {6 and 08, having movable core ele 

ments 1:2 and 164, have secured thereto a modified block 
member 98' which block member rotatably supports a 
pair of spaced cam reliers 74 and 176. The bracket 
32 carried by the side plate 50 is provided with a modi 

fied fixed block member 133' which block member rotat 
ably supports a pair of spaced cam rollers 78 and 180. 
The roller supporting blocks 98' and 36' are positioned 
relative to the cam arm 70 so that the extended end of 
the cann arm passes between longitudinally movable cam 
roilers 74 and 76, when the longitudinally movable 
cam rollers 74 and 76, when the longitudinally mov 
able hemi-cylindrical surface member 62 of the aligning 
roller is out of contact with the web to be aligned and 
the cam arm 78 passes between the fixed cam rollers 178 
and 80 when the web i8 is in contact with said longitu 
dinally movable hemi-cylindrical member 62 as illus 
trated in FiGS. 7, 7a, 8 and 8a previously described. 

It is to be pointed out, however, that in both of these 
forms of the present invention this particular phasing of 
the unit may be reversed and the movable cam members 
or cam rollers may bring abcut the initial movement of 
the movable hemi-cylindrical member 62 when the belt 
is in contact therewith and the hemi-cylindrical member 
62 may be returned to a position of alignment with the 
fixed surface member by the fixed cam blocks or cam 
roilers 78 or 36. 

Operation of the modified form of the invention shown 
in FGS. 9 and 10 is substantially identical to that pre 
viously described with reference to FIGS. 6 through 8a, 
with the solenoids 186 and 98 electrically connected to 
the switches 44 and 248 which switches are actuated by 
the web 18 through actuators 52 and 154. 
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Referring to FIG. 11, another form of actuating means 

for the floating shaft 74 and the floating roller half 62 is 
illustrated. In this form of the invention, the shaft 74 
has secured thereto a cam arm i7 by bolts 72. The 
cam arm 70 cooperates with cam rollers 74 and 76 
carried by a movable roller block 90 and the cam arm 
76 also cooperates with fixed rollers '78 and 80 car 
ried by cam roller block 38' secured to bracket 32 
which, in turn, is carried by the side wall 60 supporting 
one of the bearings 58 for the aligning rollier. The moy 
able roiler block 530 is secured to the extended end of 
piston rod 192 of a fluid pressure actuated ram assembly 
it 94. The cylinder A96 of the pressure fluid actuated ram 
94 is connected at each end to a source S of pressure 

fluid such as compressed air through conduit 198, 193a, 
valve 23), conduit 53b and valve 292, respectively. A 
return line or exhaust port 2:24 and 206 is provided for 
each of the valves 200 and 282, respectively, to remove 
pressure fluid from the respective sides of the double 
acting piston of the ram during actuation thereof. Valve 
239 is provided with a solenoid actuator 2 i0 while valve 
202 is provided with a similar solenoid actuator 252. 

Solenoid 26 is connected to a source of electric cur 
rent through lines 40 and 46a while the other terminal 
of the solenoid is connected to the source of current 
through conductor 46 which has interposed therein a 
switch, such as switch 44, illustrated in FG. 6 to be 
actuated by the lateral movement of the web to be 
aligned. The solenoid 212 of valve 202 is connected to 
the source of electric current by conductor 46 and 40b 
while the other terminal of the solenoid is connected to 
said source of current through conductor 156 having in 
terposed therein a switch, such as switch 48, illustrated 
in F.G. 6 and actuated by movement of the web 18 to 
be aligned. In this form of the invention movement of 
the web to be aligned to close the switch 44 directs elec 
tric current to solenoid 2.9 permitting pressure fluid to 
flow from the source S through conduits 93 and 9.8a. 
to the rear end of the pressure fluid ram causing the 
piston rod 92 to move to the right which, in turn, moves 
the block 98 and the rollers 574 and 576 attached there 
to in said direction. Pressure fluid to the right of the 
piston of the ram exhausts to atmosphere or to a sump 
through the valve 292 and exhaust conduit 206. Move 
ment of the cam roller block 90 brings about relative 
movement of the cam arm 70, the rod 74 attached there 
to and the longitudinally movable roller half 62 when 
the cam arm 79 passes between the rollers 74 and 76 
carried by the movable roller block 190. In this form 
of the invention, as in the forms described with refer 
ence to FIGS. 2 through 10, the web to be aligned at 
the time of movement of the shaft 74 by movable can 
rollers 74, 175 may be trained thereabout or the herni 
cylindrical member 62 may be moved while the belt is 
trained about the fixed half of the aligning roller. In 
either case, as the cam arm 170 continued to rotate to 
a point substantially 180° out of phase with the movable 
rollers 74 and 76, the cam engages the fixed roller 
178 or 80 returning either the movable half 44 of the 
roller 24 or the movable half 44 of the roller 24 and the 
web to be aligned as the case may be. 
The ran 94 may be of the self-centering type. How 

ever, where the ram is not of the self-centering type with 
the valves 209 and 262 open to exhaust the relatively low 
inertia of the piston, piston rod 92, cam roller block 
196 and rollers 74 and 75 as compared to the inertia 
of the movable half 44 of the roller 24 insures that the 
cam roller block 190 and rollers 174 and 76 move to 
neutral position as the cam arm passes between the roll 
erS 74 and i5. 

Referring to FIGS. 12, 13 and 14, a further embodiment 
of the means for axially moving floating rod assembly 
74 and the movable roller half is illustrated. In FIGS. 
12 through 14, the extended end 56 of tubular end mem 
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ber 54 externally of the bearing 58, supporting the align 
ing roller and to the plate 60, is provided with a pair of 
ring elements 220 and 222. Each of the ring elements 
has secured thereto a switch actuating segment 224 and 
226, respectively. A substantially U-shaped bracket 228 
is secured by, for example, nuts and bolts 230 to the 
side plate 66. Leg 232 of bracket 228 has secured there 
to a pair of electrical swtiches 234 and 236, each of 
which is provided with a switch actuating arm 238 and 
240, respectively. The end of each of the switch actuating 
arms is provided with a roller 242 and 244. The other 
arm 246 of the bracket 228 also has secured thereto 
a pair of switches 248 and 250. Switch 248 carries a 
Switch actuating arm 252 having at its extended end a 
roller element 254. Switch 250 has a switch actuating 
arm. 256 carrying at its extended end a roller 258. The 
rollers 242, and 254 engage the external surface of seg 
ment 226 as the segments are caused to rotate upon ro 
tation of shaft extension 56. The switches 234, 236, 248 
and 250 are normally “open' switches. 
The extended end of shaft 74 is secured to the extended 

end of a piston rod 260 through a coupling 262 which per 
mits relative rotative movement between the end of shaft 
74 and the piston rod 260. 

Piston rod 260 forms the movable element of a pres 
Sure fluid actuated ram generally designated 264. The 
ram 264 is of the double acting type such as described 
with reference to unit 94 illustrated in FIG. 11 of the 
drawings and a stroke limiting collar 75 may be adjust 
ably secured to shaft 74. The electrical connections 
between the various switches and the connection between 
a source of pressure fluid and the ram 264 are illustrated 
in FG. 14. 

Referring to FIG. 14, a source S of pressure fluid, such 
as compressed air, is directed to end 268 of the pressure 
fluid ram through conduit 270, 27 (a, valve 272, and con 
duit 274. The exhaust from said end 268 is through con 
duit 276 connected to normally closed valve 272. The 
valve 272 is provided with an electrical actuator 278. 
The other end 289 of the pressure fluid ran 264 is con 
nected to the source S of pressure fluid through conduit 
270, 270b, valve 282 and conduit 284. Pressure fluid 
exhausts from said end of the ram through conduit 286. 
Valve 282 is also provided with an electrical actuator 288 
and each of the electrical actuators for the valves 272 and 
282 is connected to a source of electric current through 
conductors 299, 299a and 299b, respectively. 
The other terminal 292 of solenoid 278 is connected to 

one terminal of switch 256 through conductors 294 and 
294a. Said terminal 292 is also connected to switch 
234 by means of conductor 234b. Switch 296, which is 
actuated by movement of the web to be aligned, is con 
nected to switch 250; to the other terminal 298 of the 
Source of electric current, and to one terminal of the 
switch 236. Terminal 360 of solenoid actuator 288 is 
connected to switch 248 by conductor 362 and 302a. 
Electrical actuator 288 is also connected to one of the 
terminals of switch 236 by conductor 392b. The remain 
ing terminal of switch 248 is connected to web actuated 
switch 304 through conductor 366 and 366a, Switch 304 
is also connected to the remaining terminal of switch 234 
through conductors 366 and 306b. 

In operation of this form of the invention, the switch 
actuators 224 and 226, upon rotation of the hollow end 
shaft 56, are effective in passing through one portion of 
their rotational cycle to move the arms 252 and 256 of 
the phase switches 248 and 256 simultaneously and then 
approximately 180 further in rotation of the switch 
actuators 224 and 226 to simultaneously trip switch arms 
240 and 238 of phase switches 234 and 236. If the web 
moves to close switch 296, then as the switch actuators 
224 and 226 close the switches 248 and 258, the power 
supply circuit is completed through switch 256 and 
through solenoid actuator 278, opening valve 272 to ac 
tuate ram 264 as the web i8 is trained about the longi 
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tudinally movable roller half 44. This moves rod 74, 
the longitudinally movable half 44 of the aligning roller 
and web 8 toward the right as seen in FIG. 14. The 
positioning of the switch actuators 224 and 226 is such, 
with switch 296 closed by web 18, that as the piston 
rod 260 moves to the right, the aligning roller half 44 
is engaging web i8. As the switch actuators 224 and 
226 continue to rotate approximately 180 from their 
point of contact with the switch arms 252 and 256, the 
switch actuators simultanoeusly close normally open phas 
ing switches 234 and 236. Closing of switch 236 as the 
web 8 is trained about the longitudinally fixed roller 
half 42 is effected to complete an electrical circuit through 
electrical actuator 288 of valve 282 to thereby open said 
valve and actuate the double acting hydraulic ram 264 
in the opposite direction which, in turn, moves shaft 74 
and the movable half of the aligning roller to the left as 
illustrated in FIG. 14. If the belt or web moves in the 
opposite direction closing switch 304, the opposite cycle 
would result. 

It will be apparent that various forms of sensing means 
may be satisfactorily employed to determine the sense 
and direction of a correction required in the path of travel 
of the web 18. One such sensing and switch means was 
illustrated with reference to the form of the invention 
described with reference to FIG. 6. Other forms of sens 
ing means, such as photo-electric cells positioned adjacent 
the lateral edges of the web 18 may be conveniently and 
effectively employed with each of the form of the inven 
tion hereinabove described. Other types of sensing means 
are illustrated in FGS. 15, 16 and 17. 

Referring to FIG. 15, the web 18 to be aligned having 
lateral edges 8a and 8b travels between a pair of sens 
ing cones 348 and 342. Sensing cone 34t is a resiliently 
biased to open rotary switch 356. Sensing cone 342 is 
resiliently biased to open rotary switch 352. If the web 18 
moves toward and comes in contact with sensing cone 
348, it causes the cone to rotate, closing normally open 
switch 350 which, in turn, is connected to one of the plural 
means hereinbefore described for actuating the movable 
roller half 44. Movement of the web 8 from and out of 
contact with cone 348 permits the switch to return to 
the "open’ position by the resilient biasing means. Con 
tinued movement in said direction brings the edge 18b 
into contact with sensing cone 342 closing the normally 
open rotary switch 252. 

In FIG. 16 a web position sensing arm 256 carrying 
sensing element 258 is positioned adjacent only one edge 
18b of the web 18. The other end of sensing arm 256 
is secured to movable contact element 260 of the double 
pole switch 262. The arm 256 is biased into engagement 
with the lateral edge 18b of the web 28 by, for example, 
a spring 264. If the web 18 moves toward the left in 
FIG. 16, contact element 260 bridges switch portions 
266 whereas if the web 8 moved in the opposite direc 
tion, switch contacts 268 would be bridged by movable 
switch element 269 permitting electric current to flow in 
the plural conductors connetced to one of the electrical 
actuators of the web aligning mechanism of the invention. 

Referring specifically to FIG. 17, there is schematically 
illustrated a pivotal arm type sensing means which in 
cludes arm 286 having an element 282 on its extended 
end which is adapted to remain in contact with the lateral 
edge 8b of web 18. The pivot arm 286 is normally 
biased toward web edge 18b by spring 290 and upon 
Inovement of the web 18 toward the right, the arm 280 
closes one of the switch elements through common ter 
minal 234 and the lower terminal 286 of the switch 288. 
Movement of the web 18 in the opposite direction permits 
the biasing spring 290 to move arm 280 to close a circuit 
between the common terminal 284 and terminal 292 
whereby electric current is directed to an opposite actuator 
for the movable half of the plural aligning rollers illus 
trated in the drawings. 
From the foregoing description, it will be seen that 
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the present invention provides a very satisfactory web 
aligning roiler system including a substantially continuous 
cylindrical web supporting surface, the web supporting 
surface comprising a plurality of web supporting mem 
bers, hub means mounting the arcuate members for rota 
tion about an axis normal to the direction of the travel 
of the web, the hub means including an axially shiftable 
portion, means connecting one of the arcuate web Sup 
porting members to the axially shiftable portion whereby 
upon reciprocation of the axially shiftable portion that 
one web supporting member is reciprocated relative to 
the other of the arcuate web supporting members, web 
pcsition sensing means, and means responsive to the sens 
ing means for moving the axially shiftable portion to shift 
the one web supporting member and the web in contact 
therewith in a direction to align the web on the other 
of the arcuate web supporting rhembers, whereby the 
aims, objects and advantages of the invention are fully 
accomplished. 

I clain: 
1. A web aligning roller comprising a pair of hemi 

cylindrical members, means mounting said hemi-cylin 
drical members for rotation about an axis extending trans 
versely of and parallei to the direction of travel of a web 
traveling thereon to provide a substantially continuous 
cylindrical web supporting surface, said mounting means 
including a portion shiftable in only an axial direction, 
Said axially shiftable portion of said mounting means in 
ciuding a shaft, an end portion of which projects axially 
beyond the web supporting surfaces of the aligning roller, 
means connecting one of said hemi-cylindrical members 
to said axially shiftable portion whereby upon reciproca 
tion of the axially shiftabie portion said one hemi-cylin 
drical member is axially reciprocated relative to the other 
of said hemi-cylindrical members, web position sensing 
means, power actuated means energizable in response to 
signals from said sensing means, said power actuated 
means having connection to said end portion of said shaft 
for axially moving said axiaily shiftable portion to shift 
axially Said one web supporting member and the web in 
contact tierewith in a direction to align the web with re 
spect to Said other hemi-cylindrical member. 

2. A Web aligning roller comprising a pair of hemi 
cylindrical members, means mounting said hemi-cylindri 
cal members for rotation about an axis extending trans 
versely of and parallel to the direction of travel of a web 
traveling thereon to provide a substantially continuous 
cylindrical Web supporting surface, said mounting means 
including an axially shiftable portion, said axially shift 
able portion of said mounting means including a shaft, an 
end portion of which projects axially beyond the web 
Supporting surfaces of the aligning roller, means connect 
ing one of Said hemi-cylindrical members to said axially 
shiftable portion whereby upon reciprocation of the axial 
ly shiftable portion said one hemi-cylindrical member is 
axially reciprocated relative to the other of hemi-cylin 
drical members, web position sensing means, and means 
responsive to Said Sensing means including a pressure 
fluid actuated piston and cylinder unit, means connect 
ing the piston of Said unit to said end portion of said shaft, 
Separate conduit means connecting each end of the cyl 
inder of the piston-cylinder unit to a source of pressure 
fluid, valve means in each of said conduit means, and 
means connecting Said sensing means to actuators for said 
valves for axially moving said axially shiftable portion 
to shift axially said one web supporting member and the 
Web in contact therewith in a direction to align the web 
with respect to said other hemi-cylindrical member. 

3. A Web aligning roiler comprising a pair of hemi 
cylindrical members, means mounting said hemi-cylin 
drical members for rotation about an axis extending trans 
versely of and parallel to the direction of travei of a web 
traveling thereon to provide a substantially continuous 
cylindrical web supporting Surface, said mounting means 
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including an axially shiftable portion, said axially shift 
able portion of said mounting means including a shaft, 
an end portion of which projects axially beyond the web 
supporting surfaces of the aligning roller, means connect 
ing one of said hemi-cylindrical members to said axially 
shiftable portion whereby upon reciprocation of the axially 
shiftable portion said one hemi-cylindrical member is axi 
ally reciprocated relative to the other of said hemi-cylin 
drical members, web position sensing means, and means 
responsive to said sensing means including a pair of op 
posed solenoids, movable cores for said Solenoids, a first 
pair of spaced members having cam surfaces secured to 
said cores, a cam roller carried by the end portion of said 
shaft and adapted to engage the first pair of said cam 
members when the web is in contact with the other of 
said hemi-cylindrical members, separate conductor means 
electrically connecting said pair of opposed solenoids to 
said sensing means, a second pair of spaced members hav 
ing cam surfaces displaced 180° from said first pair of 
spaced members and adapted to be engaged by said cann 
roller when the web is in contact with said one of said 
hemi-cylindrical members, said second pair of members 
having cam surfaces adapted to shift axially said one 
hemi-cylindrical member into alignment with the other 
of said hemi-cylindrical members. 

4. A web aligning roller comprising a pair of hemi 
cylindrical members, means mounting said hemi-cylin 
drical members for rotation about an axis extending trans 
versely of and parallel to the direction of travel of a web 
traveling thereon to provide a substantially continuous 
cylindrical web supporting surface, said mounting means 
including an axially shiftable portion, said axially shift 
able portion of said mounting means including a shaft, 
an end portion of which projects axially beyond the web 
Supporting surfaces of the aligning roller, means con 
necting one of said hemi-cylindrical members to said 
axially shiftable portion whereby upon reciprocation of 
the axially shiftable portion said one hemi-cylindrical 
member is axially reciprocated relative to the other of 
said hemi-cylindrical members, web position sensing 
means, and means responsive to said sensing means in 
cluding a pair of opposed solenoids, movable cores for 
Said solenoids, a first pair of spaced cam rollers secured 
to said cores, an arm carried by the end portion of Said 
shaft and adapted to engage the first pair of cam rollers 
when the web is in contact with said one of said hemi 
cylindrical members, separate conductor means electrical 
ly connecting said pair of opposed solenoids to said sens 
ing means, a second pair of spaced rollers displaced 180° 
from said first pair of spaced rollers and adapted to be 
engaged by said arm when the web is in contact with the 
other of said hemi-cylindrical members, said second pair 
of rollers adapted to shift axially said one hemi-cylindri 
cal member into alignment with the other of said hemi 
cylindrical member. 

5. A web aligning roller comprising a pair of hemi 
cylindrical members, means mounting said hemi-cylindri 
cal members for rotation about an axis extending trans 
versely of and parallel to the direction of travel of a web 
traveling thereon to provide a substantially continuous 
cylindrical web supporting surface, said mounting means 
including an axially shiftable portion, said axially shift 
able portion of said mounting means including a shaft, 
an end portion of which projects axially beyond the web 
supporting Surfaces of the aligning roller, means connect 
ing one of said hemi-cylindrical members to said axially 
shiftable portion whereby upon reciprocation of the axially 
shiftable portion said one hemi-cylindrical member is 
axially reciprocated relative to the other of said hemi 
cylindrical members, web position sensing means, and 
means responsive to said sensing means including a dou 
ble acting pressure fluid piston-cylinder unit, a first pair 
of Spaced members having cam surfaces secured to the 
piston of said piston-cylinder unit, a can roller carried 
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by the end portion of said shaft and adapted to engage 
a first pair of said cam members when the web is in con 
tact with the other of said hemi-cylindrical members, sepa 
rate conduit means connecting each end of the cylinder 
of the piston-cylinder unit to a source of pressure fluid, 
valve means in each of said conduits, means connecting 
said sensing means to actuators for said valves, a second 
pair of spaced members having cam surfaces displaced 
180 from said first pair of spaced members and adapted 
to be engaged by said cam roller when the web is in con 
tact with said one of said hemi-cylindrical members, said 
second pair of members having cam surfaces adapted to 
shift axially said one hemi-cylindrical member into align 
ment with the other of said hemi-cylindrical members. 

6. A web aligning roller comprising a pair of hemi. 
cylindrical members, means mounting said hemi-cylindri 
cal members for rotation about an axis extending trans 
versely of and parallel to the direction of travel of a web 
traveling thereon to provide a substantially continuous 
cylindrical web supporting surface, said mounting means 
including an axially shiftable portion, said axially shift 
able portion of said mounting means including a shaft, 
an end portion of which projects axially beyond the web 
supporting surfaces of the aligning roller, means connect 
ing one of said hemi-cylindrical members to said axially 
shiftable portion whereby upon reciprocation of the axially 
shiftable portion said one hemi-cylindrical member is 
axially reciprocated relative to the other of said hemi 
cylindrical members, web position sensing means, and 
means responsive to said sensing means including a pres 
sure fluid actuated piston-cylinder unit, a first pair of 
spaced rollers secured to the piston of said piston-cylin 
der unit, a cam arm carried by the end portion of said 
shaft and adapted to engage the first pair of rollers when 
the web is in contact with said one of said hemi-cylindrical 
members, separate conduit means connecting each end 
of the cylinder of the piston-cylinder unit to a source of 
pressure fluid, valve means in each of said conduit means, 
and means connecting said sensing means to actuators for 
said valves, a second pair of spaced rollers displaced 180 
from said first pair of spaced rollers and adapted to be 
engaged by said cam arm when the web is in contact with 
said other of said hemi-cylindrical members, said second 
pair of rollers adapted to shift axially said one hemi-cylin 
drical member into alignment with the other of said hemi 
cylindrical members. 

7. A web aligning roller comprising a pair of hemi 
cylindrical members, means mounting said hemi-cylindri 
cal members for rotation about an axis extending trans 
versely of and parallel to the direction of travel of a web 
traveling thereon to provide a substantially continuous 
cylindrical web supporting surface, said mounting means 
including an axially shiftable portion, means connecting 
one of said hemi-cylindrical members to said axially shift 
able portion whereby upon reciprocation of the axially 
shiftable portion said one hemi-cylindrical member is 
reciprocated relative to the other of said hemi-cylindrical 
members, web position sensing means positioned adjacent 
one of the lateral edges of a web to be aligned, said sens 
ing means including an arm adapted to be engaged by the 
web, said arm having an attachment to a double pole 
switch, and means responsive to said sensing means for 
axially moving said axially shiftable portion to shift axially 
said one web supporting member and the web in contact 
therewith in a direction to align the web with respect to 
said other hemi-cylindrical member. 

8. A web aligning roller having a substantially con 
tinuous cylindrical web supporting surface, said Web Sup 
porting surface comprising a plurality of arcuate Web 
supporting members, hub means mounting said arcuate 
members for rotation about an axis extending transversely 
of and parallel to the direction of travel of the web travel 
ing thereon, said hub means including an axially shiftable 
portion comprising a shift, an end portion of which pro 
jects axially beyond the web supporting surface of the 
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aligning roller, means connecting one of said arcuate web 
supporting members to said axially shiftable portion 
whereby upon reciprocation of the axially shiftable por 
tion said one web supporting member is axially recipro 
cated relative to said other of said arcuate web supporting 
Emembers, web position sensing means, and means re 
sponsive to said sensing means including a pressure fluid 
actuated piston-cylinder unit, means connecting the pis 
ton of said unit to said end portion of said shaft, separate 
conduit means connecting each end of the cylinder of the 
piston-cylinder unit to a source of pressure fluid, valve 
means in each of said conduit means, and means connect 
ing said sensing means to actuators for said valves for 
axially moving said axially shiftable portion to shift axially 
said one web supporting member and the web in contact 
therewith in a direction to align the web with respect to 
said other of said arcuate web supporting members. 

9. A web aligning roller having a substantially con 
tinuous cylindrical web supporting surface, said web sup 
porting surface comprising a plurality of arcuate web sup 
porting members, hub means mounting said arcuate mem 
bers for rotation about an axis extending transversely of 
and parallel to the direction of travel of the web travel 
ing thereon, said hub means including an axially shiftable 
portion comprising a shaft, an end portion of which 
projects axially beyond the web supporting surface of 
the aligning roller, means connecting one of said arcuate 
web supporting members to said axially shiftable portion 
whereby upon reciprocation of the axially shiftable por 
tion said one web supporting member is axially recipro 
cated relative to said other of said arcuate web support 
ing members, web position sensing means, and means re 
sponsive to said sensing means including a pair of op 
posed solenoids, movable cores for said solenoids, a first 
pair of spaced members having cam surfaces Secured to 
said cores, a cam roller carried by the end portion of 
said shaft and adapted to engage the first pair of said cam 
members when the web is in contact with the other of 
said web supporting members, separate conduit means 
electrically connecting said pair of opposed solenoids to 
said sensing means, a second pair of spaced members hav 
ing cam surfaces circumferentially displaced from said 
first pair of spaced members and adapted to be engaged 
by said cam roller when the web is in contact with said 
one web supporting member, said second pair of mem 
bers having cam surfaces adapted to shift axially said 
one web supporting member into alignment with the other 
of said web supporting members. 

10. A web aligning roller having a substantially coin 
tinuous cylindrical web supporting surface, said web sup 
porting surface comprising a plurality of arcuate web Sup 
porting members, hub means mounting said arcuate mem 
bers for rotation about an axis extending transversely of 
and parallel to the direction of travel of the web traveling 
thereon, said hub means including an axially shiftable 
portion comprising a shaft, an end portion of which pro 
jects axially beyond the web supporting surface of the 
aligning roller, means connecting one of said arcuate web 
supporting members to said axially shiftable portion 
whereby upon reciprocation of the axially shiftable por 
tion said one web supporting member is axially recipro 
cated relative to said other of said arcuate web support 
ing members, web position sensing means, and means re 
sponsive to said sensing means including a pair of op 
posed solenoids, movable cores for said solenoids, a first 
pair of spaced cam rollers secured to said core, an arm car 
ried by the end portion of said shaft and adapted to engage 
the first pair of cam rollers when the web is in contact 
with said one of said web supporting members, separate 
conductor means electrically connecting said pair of op 
posed solenoids to said sensing means, a second pair of 
spaced rollers circumferentially displaced from said first 
pair of spaced rollers and adapted to be engaged by said 
arm when the web is in contact with the other of said web 
supporting members, said second pair of rollers adapted 
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to shift axially said one web supporting member into align 
ment with the other of said web supporting members. 

11. A web aligning roller having a substantially con 
tinuous cylindrical web supporting surface, said web sup 
porting surface comprising a plurality of arcuate Web Sup 
porting members, hub means mounting said arcuate mem 
bers for rotation about an axis extending transversely of 
and parallel to the direction of travel of the web traveling 
thereon, said hub means including an axially shiftable por 
tion comprising a shaft, an end portion of which projects 
axially beyond the web supporting surface of the aligning 
roller, means connecting one of said arcuate Web Support 
ing members to said axially shiftable portion whereby 
upon reciprocation of the axially shiftable portion said 
one web supporting member is axially reciprocated rela 
tive to said other of said arcuate web supporting mem 
bers, web position sensing means, and means responsive 
to said sensing means including a double acting pressure 
fluid actuated piston-cylinder unit, a first pair of spaced 
members having cam surfaces secured to the piston of 
said piston-cylinder unit, a cam roller carried by the end 
portion of said shaft and adapted to engage the first pair 
of said cam members when the web is in contact with the 
other of said web supporting members, separate conduit 
means connecting each end of the cylinder of the piston 
cylinder unit to a source of pressure fluid, valve means in 
each of said conduits, means connecting said sensing 
means to actuators for said valves, a second pair of spaced 
members having cam surfaces circumferentially displaced 
from said first pair of spaced members and adapted to be 
engaged by said cam roller when the web is in contact 
with said one of said web supporting members, said sec 
ond pair of members having cam surfaces adapted to shift 
axially said one web supporting member into alignment 
with the other of said web supporting members. 

12. A web aligning roller having a substantially con 
tinuous cylindrical web supporting surface, said web sup 
porting surface comprising a plurality of arcuate web sup 
porting members, hub means mounting said arcuate mem 
bers for rotation about an axis extending transversely of 
and parallel to the direction of travel of the web travel 
ing thereon, said hub means including an axially shiftable 
portion comprising a shaft, an end portion of which pro 
jects axially beyond the web supporting surface of the 
aligning roller, means connecting one of said arcuate web 
Supporting members to said axially shiftable portion 
whereby upon reciprocation of the axially shiftable portion 
said one web supporting member is axially reciprocated 
relative to said other of said arcuae web supporting mem 
bers, web position sensing means, and means responsive 
to said sensing means including a pressure fluid actuated 
piston-cylinder unit, a first pair of spaced rollers secured 
to the piston of said piston-cylinder unit, a cam arm car 
ried by the end portion of said shaft and adapted to en 
gage the first pair of rollers when the web is in contact 
with Said one of said web supporting members, sepa 
rate conduit means connecting each end of the cylinder 
of the piston-cylinder unit to a source of pressure fluid, 
valve means in each of said conduit means, and means 
connecting said sensing means to actuators for said valves, 
a second pair of spaced rollers circumferentially displaced 
from said first pair of spaced rollers and adapted to be 
engaged by said cam arm when the web is in contact with 
said other of said web supporting members, said second 
pair of rollers adapted to shift axially said one web sup 
porting member into alignment with the other of said web 
Supporting members. 

13. A web aligning roller comprising a pair of hemi 
cylindrical members positioned to form a substantially 
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continuous cylindrical web supporting surface, a pair of 
axially spaced tubular hub members, means rotatably 
mounting said hub members, means securing one of said 
hemi-cylindrical members to each of said tubular hub 
members, a shaft slidable in each of said tubular hub 
members, an end member secured to the inner end of each 
of said shafts, means securing the other of said hemi 
cylindrical members to said end members, means connect 
ing the respective hub members and end members for 
relative axial movement, flexible sealing means constructed 
to provide a sealed chamber at each end of said web align 
ing roller, and a flexible boot means connected to and 
spanning the space between each respective end member 
and tubular hub pair and flexible seal means between each 
respective tubular hub and shaft. 

14. In the web aligning roller defined in claim 13 said 
flexible seal means comprising a sealing ring between re 
spective tubular hubs and shafts. 

15. In the web aligning roller defined in claim 13 said 
flexible seal means being a second flexible boot means 
mounted on respective tubular hubs and shafts and span 
ning the space between respective tubular hubs and shafts. 

16. A web aligning roller comprising a plurality of 
arcuate members, means mounting said arcuate members 
for rotation about an axis extending transversely of and 
parallel to the direction of travel of a web traveling there 
on to provide a substantially continuous cylindrical web 
Supporting surface, said mouniting means including at 
least one portion shiftable in only an axial direction, said 
axially shiftable portion of said mounting means includ 
ing a portion projecting axially beyond said web support 
ing surface, means connecting at least one of said arcuate 
members to an axially shiftable portion of said mounting 
means whereby upon reciprocation of the axially shift 
able portion said arcuate member connected thereto is 
axially reciprocated relative to the remainder of said arcu 
ate members, web position sensing means, power actuated 
means energizable in response to signals from said sensing 
means, said power actuated means having connection to 
said axially projecting portion of said mounting means 
for axially moving said axially shiftable portion to shift 
axially said arcuate member and the web in contact there 
with in a direction to align the web with respect to the 
remainder of said arcuate members. 

17. A Web aligning device comprising a plurality of 
arcuate members, means mounting said arcuate members 
for rotation about an axis extending transversely of and 
parallel to the direction of travel of a web traveling there 
on to provide a substantially continuous cylindrical web 
Supporting surface, at least one of said arcuate members 
being shiftable in only an axial direction whereby to be 
axially reciprocable relative to the remainder of said arcu 
ate members, Web position sensing means, power actuated 
means energizable in response to signals from said sens 
ing means, said power actuated means having functional 
connection to said axially shiftable arcuate member for 
axially moving the same to thereby shift axially the web 
in contact therewith with respect to the remainder of said 
arcuate members. 
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