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This invention relates to paper making machines and 
more particularly to a web guide for retaining a web of 
felt or wire used in such equipment in properly guided 
relation with its intended course. 
One of the principal objects of the present invention is 

to provide a web guide of simple construction which is 
economical to mailufacture and of high accuracy in use. 
Another major object of the invention is to provide a 

web guide of such construction that the moving parts 
which support the associated guide roll follow arcuate 
paths but the correcting movements of the guide roll 
itself are in a direction parallel to the direction of travel : 
of the web in such manner that the tension on the web 
remains constant. 

It is also a particular object of the invention to provide 
a web guide which may be mounted in many different 
positions to facilitate the handling of webs traveling in dif 
ferent directions and the selection of the location of the 
web guide roll. 

Other objects and advantages of the invention will be 
apparent from the following description, the accompany 
ing drawings and the appended claims. 

in the drawings: 
FIG. 1 is a perspective view of a web guide and asso 

ciated control mechanism constructed in accordance with 
the invention; 

FIG. 2 is a view in side elevation parily broken away, 
of the web guide of FIG. 1; 

FIG. 3 is a section taken on the line 3-3 of FIG. 2; 
FIG. 4 is a schematic diagram illustrating principles of 

operation of the web guide of the invention; 
FIG. 5 is a somewhat diagrammatic pian view iiiustrat 

ing the operation of the web guide of FIGS. 1-3 and shoy 
ing the guide roll in one limit position of its guiding 
movement; 
FIG. 6 is a view similar to FiG. 5 showing the guide 

roll in its other limit position; 
FIG. 7 is a view in side elievatic in of the palm and valve 

assembly for controlling the web guide of FiG. 1, look 
ing froin icft to right in FiG. 8 with the cover removed; 

FiG. 8 is a section on the line 8-8 of FIG. 7; 
F.G. 9 is a view similar to FiC. 2 showing a construc 

tion of Web guide in accordance with the invention for in 
stallation in guiding relation with a vertical run of the 
web to be guided; 

F.G. 10 is a diagrammatic view in side elevation show 
ing the web guide of the invention mounted above the 
Web to be guided; 

FIG. 11 is a view similar to FIG. 10 showing an in 
clined mounting of the web guide; and 
FIG. 12 is a view similar to FIG. 9 showing another 

form of web guide in accordance with the invention. 
Referring to the drawings, which illustrate preferred 

embodiments of the invention, FiG. shows a web guide 
of the invention which is indicated generally at 3 as 
mounted in conjunction with a guide rol; 5 for a web W, 
which may be, for example, the forming wire of a Four 
drinier paper machine. As illustrated diagrammatically 
in FIGS. 5-6, one journal 16 of the roll 15 is supported 
for swiveling movement by a suitable bearing 17, such as 
a spherical bearing. The other journal 18 of the roll 5 
is Supported by the web guide 13 for back and forth move 
ment about the bearing 7 to effect correction of move 
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2 
iment of the web to one side or the other of its intended 
path of travel. It is a major feature of the invention that 
during this correcting movement, the axis of the roll 15 
travels so nearly in a plane that substantially no change 
occurs in the tension of the web across its width such as 
would be caused by arcuate movement of the rol. 
The web guide 13 is illustrated in detail in FGS. 2-4 

and includes a supporting frame 29 comprising a base 21, 
end wall 22, and opposed side walls 23 and 24 which ex 
tend substantially higher at one end than the other. The 
web guide 13 also includes a carriage 25 supporting the 
bearing 26 for the journal 18, and a retaining cap 27 for 
the bearing 26 is secured on the carriage 25 as by screws 
23. 
The mounting of the carriage 25 on the frame 28 pro 

vides for swinging movement of the carriage in a con 
trolled path such that the axis of the bearing 26 moves 
in a substantially straight line parallel with the base 2. 
One end of the carriage 25 is supported by first linkage 
means 30 of generally U-shape pivoted by a shaft 3 on 
the raised end portions of the end walls 23 and 24, and 
the depending arms 32 of the linkage means 30 are pivoted 
by a shaft 33 to the adjacent end of the carriage 25. A 
second linkage means 35 similar to the linkage means 3G 
is pivoted on the side walls 23-24 by a shaft 36, and its 
upwardly extending arms 37 are pivoted by a shaft 38 to 
ear portions 49 of the carriage 25. A tongue portion 4 
of the bearing cap 27 extends between the ears 49 and in 
cludes a through bore provided with a bushing 42 for the 
shaft 38. 

It will now be apparent that the linkage arms 32 and 
37 extend in opposite directions from a line connecting 
their pivot shafts 33 and 38, and they form a suspension 
System of the type known as a Watt's mechanism which 
has the ability to produce substantially straight line mo 
tion over a short distance through constraint of the mov 
ing parts. The principle of operation of this linkage is 
shown diagrammatically in FIG. 4, wherein the link a 
corresponds to the links 32, the link c corresponds to the 
links 37, and the line connecting the axes of the pivot 
shafts 33 and 33 is composed of two segments b and d. 
The proportions of this linkage are such that b/d=c/a, 
and as the linkage moves about the several pivot shafts, 
the point at the junction of the segments b and d moves 
in a substantially straight path as indicated by the broken 
line c'-y' in FIG. 4. 

in accordance with the invention, the proportions of 
the carriage 25 and the linkage means 30 and 35 are 
stablished to locate the axis of the bearing 26 in coinci 

dence with the point x derived as explained in connection 
with FIG. 4. Under these conditions, movement of the 
carriage 25 will include a rocking motion, but the point 
a" which corresponds to the axis of the guide roll 5 will 
Jílove in a substantially straight line as indicated by the 
broken line x'-y' in FG, 2. 
The movement of the carriage 25 is effected by a sys 

tein comprising a tension spring 44 and an air cylinder 
45 provided with a piston 46 and piston rod 47. The 
preferred results from the standpoint of minimum fric 
tion, the cylinder 45 is of the membrane type employing 
a rolling diaphragm 48 to support the piston 46 therein. 
The low pressure side of cylinder 45 is protected against 
irt and liquid by the diaphragm cover 59 and cap 52, 
and it may be vented in any suitable way as by cre or 
more hollow stuids 52. 
The Spring 44 is mounted in the frame 20 between the 

end wall 22 and a depending portion 55 of the carriage 
25. The end of the spring 44 at the wall 22 is threaded 
on a plug 56 having a peripheral shoulder 57 which seats 
on a bushing 38 set in a recess in the frame wall 22 
against a seat 59. The other end of the spring 44 is 
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threaded on a plug 60 secured to the carriage portion 55 
by a bolt 61. The spring plug 56 has a large center 
hole through which the piston rod 47 extends freely, 
and this poston rod carries an extension 62 having a 
rounded end which is received in a tapered seat 63 in the 
plug 60 to provide for the necessary small amount of 
angular movement of the piston rod with respect to the 
plug 66 as the carriage moves back and forth. 

in operation, air pressure is supplied to the cylinder 45 
under the control of a leak port in such manner that as 
long as the web W travels along its extended path, the 
air pressure in the cylinder 45 will balance the Spring 
44 to maintain the carriage 25 in its centered or mean 
position. Movement of the web in one direction laterally 
will increase the flow cf air through the leak port to 
produce a lowered pressure in the cylinder 45 so that the 
spring 44 can move the carriage 25 to the left in FIG. 2. 
Lateral movement of the web in the other direction will 
decrease air flow through the leak port, thereby increas 
ing pressure in the cylinder 45 and causing novement of 
the carriage against spring 44 to the right in FIG. 2. 
The air supply and control system cooperating as just 

described is shown in detail in FIGS. 1 and 5-8. The 
main air supply line 66 is provided with a drain filter 67 
and pressure regulator 63. A fitting 70 connects the line 
66 with a flexible hose 7i which leads to the cylinder 5i, 
and a pressure gauge 72 is shown as connected with the 
hose 7i. A second rubber hose 73 leads from the fitting 
76 to the valve and palm assembly 75, which is mounted 
by means of its supply pipe 76 on a bracket 77 adjacefit 
the web. Preferably the fittings 70 incorporates an orifice 
for metering the air supply to the hoses 71 and 73 to con 
trol the rate of response of the guide system. 

Referring particularly to FIGS. 7 and 8, the valve as 
sembly includes a housing 80 and cover 81 mounted on 
the end of the pipe 76. The connection between the pipe 
76 and valve housing 80 terminates in a hollow Screw 
32 which is mounted in the valve housing 80 and forms 
a leak port in combination with the eccentric valve rotor 
85 which is mounted for rocking movement on a pivot 
pin 86 set in the housing 80. A rod 87 is threaded into 
a bore 88 extending through the valve rotor 85 and de 
pends therefrom through a slot 89 in the under side of 
the housing 80, and this rod 87 carries the palm 96 which 
engages the edge of the web W. A spring 92 is connected 
between the housing 88 and a pin 92 threaded into the 
opposite end of the bore 88 from the rod 87 to bias the 
rotor in counterclockwise direction as viewed in FIG, 7 
and thereby to urge the palm 90 against the edge of the 
web. 
The arrangement and proportion of the parts in the 

valve assembly as just described are such that when the 
web is running in the proper path, the engagement of its 
edge with the palm 90 will hold the valve rotor 85 in 
such position that the effective flow area past the rotor 
85 from the hollow screw 82 will provide the desired 
balancing pressure for the spring 44 and the cylinder 45. 
If the web should move to the left as viewed in FIGS. 
5-7, the valve 85 will rock to a more open position with 
respect to the screw 82, thereby increasing the flow of 
air, decreasing the pressure in the cylinder 45, and caus 
ing the carriage 25 to move to the left in FIG. 2. The 
resulting movement of the carriage and guide roll 5 is 
shown in exaggerated fashion in FIG. 5, and it will be 
seen that this will in turn cause the web to move back 
to the right. 
The reverse of the condition just described will occur 

if the web should initially move to the right as viewed 
in FIGS. 5-7. The biased movement of the palm will 
cause the valve 85 to decrease the outward flow of air 
from the screw 82, thereby increasing the pressure in 
the cylinder 45 and causing the carriage 25 to move to 
the right in Fig. 2 and to produce the correcting move 
ment of the guide roll shown in FIG. 6. If it is desired 
to locate the palm on the other side of the web without 
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4. 
otherwise changing the correcting action, provision is 
made for such rearrangement by means of the threaded 
bore 95 in the valve rotor 85 which is laterally and all 
gularly offset from the bore 88. Ali that is necessary 
is to turn the valve rotor over, re-locate the rod 87 and 
pin 92, and the reverse movement of the carraige will take 
place as the palm moves back and forth with respect to 
the means position of the valve. 
The principles of the invention are readily applicable 

to the construction of a web guide for use with a guide 
rol located either above or below the web and where 
the web may be traveling either vertically or in an in 
clined plane. Thus F.G. 9 shows details of the construc 
tion of a web guide in accordance with the invention 
which is especially adapted to support a guide roll in coil 
junction with a vertically moving section or run of a 
web such as one of the felts of a paper machine. 
The majority of the parts in FIG. 9 are the same as 

in FGS. 1-3, and they are therefore designated as 20', 
etc. It will be noted, however, that there is no spring 
and associated parts in FIG. 9, since in operation the 
weight of the guide roll itself is directly counterbalanced 
by the cylinder 45. 

FIGS. 10 and 11 illustrate aiternative mountings for 
the web guide 29 where the associated guide roll is lo 
cated above the web W or in conjunction with an in 
clined run of the web. Thus in FiG. 10, the frame 28 
is suspended from a suitable mounting to support the 
guide roll 328 above the web, and no other changes of 
construction need be made. In the inclined arrangement 
of FiG. 11, the frame 20 is mounted on an inclined 
bracket 21 so that the movements of the guide roil axis 
will still be parallel with the bottom of the frame 20 
itself. The only change in the construction or arrange 
ment of any of the parts in FIGS. 10 and 11 which may 
be desirable as compared with FIGS. 1-3 is that the 
counterbalancing spring could be progressively softer as 
the angle of the guide installation approached the ver 
tical. 
As noted, the vertical guide of FIG. 9 is constructed 

without a spring, but it is possible to construct a guide 
in accordance with the invention which does include a 
Spring, and such guide is shown in detail in FIG. 12. The 
frame 6 in FiG. 12 is similar to the frame 26, and the 
construction of the carriage 10 is similar to that of the 
carriage 25. The linkages 102 and 103 which support 
the carriage 18 on the frame 180 are arranged in ac 
Cordance with the principles described in connection with 
FGS. 2-4. 
The air cylinder 565 in FIG. 12 is mounted below 

the carriage 61, and its piston rod 196 includes arounded 
cap 07 which is received loosely in a socket 108 in car 
riage 101 to move the carriage upwards as the air pres 
Sure Supply to the cylinder is increased. The spring 10 
which opposes the cylinder 105 is threaded on plugs 111 
which are in turn secured by bolts 12 to the upper end 
Wall of the frame 00 and to an ear portion 13 of the 
carriage 162. Since the weight of the guide roll itself 
and of its bearing and the carriage 192 will tend to move 
the carriage 101 downwardly, the spring 110 is a tension 
Spring which counterbalances this weight in conjunction 
with the mean air pressure for the cylinder 105. It will 
be noted that the seat portion 115 of the carriage 10 
which receives the roll bearing is proportioned to be 
capable of Supporting the bearing without the addition of 
a bearing cap, but a cap may be supplied similarly to the 
cap 27 if desired. 

While the forms of apparatus herein described con 
stitute preferred embodiments of the invention, it is to 
be understood that the invention is not limited to these 
precise forms of apparatus, and that changes may be made 
therein without departing from the scope of the invention 
which is defined in the appended claims. 
What is claimed is: 
1. A Web guide of the class described for supporting 
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the bearing of a web guide roll, comprising a supporting 
frame, a carriage for receiving the bearing, first pivoted 
linkage means interconnecting said Supporting fraine and 
said carriage, second pivoted linkage means interconnect 
ing said supporting frame and said carriage, said carriage 
being proportioned to support the bearing with the axis 
thereof in predetermined position on a line connecting 
the pivotal connections of said first and second linkage 
means on said carriage, and said first and Second linkage 
means being so proportioned and their connections So 
located as to effect movement of said carriage in such 
direction that said axis moves in a substantially straight 
line in response to pivotal movement of said linkage 
means with respect to said carriage and said frame. 

2. A web guide of the class described for supporting 
the bearing of a web guide roil, comprising a supporting 
frame, a carriage adapted to support the bearing with the 
axis thereof in predetermined position, first and second 
pivoted linkage means interconnecting said supporting 
frame and said carriage, said first and second linkage 
means being so proportioned and their connections so 
acated as to provide for movement of said carriage in 
such direction that said axis moves in a substantially 
straight line in response to pivotal movement of said 
linkage ineans with respect to said carriage and said 
frame, diaphragm means mounted on said Supporting 
frame for moving said carriage in one direction, and 
neaias mounted on said Supporting frame biasing said car 
riage against movement by said diaphragm means. 

3. A web guide of the class described for supporting 
the bearing of a web guide roll, comprising a Supporting 
frame, a carriage adapted to support the bearing with 
the axis thereof in predetermined position, first pivoted 
linkage ineains interconnecting said frame and said car 
riage, second pivoted inkage means interconnecting said 
fraine and said carriage, and Said first and Second linkage 
means extending in opposite directions from a line con 
recting their connections to said carriage to provide for 
movement of said carriage in such direction that said 
bearing axis will move in a substantially straight line in 
response to pivotal movement of said linkage means with 
respect to Said carriage and Said frame. 

. A web guide of the class described for supporting 
earing of a Web guide roll, comprising a supporting 
e, a carriage adapted to support the bearing with 

the axis thereof in predetermined position, first linkage 
Ileans pivotally mounted oil said supporting frame, sec 
Ond linkage means pivotally mounted on said Supporting 
fraine, means for pivotally coniecting said first and second 
linkage ineais to said carriage, and said first and second 
linkage means extending in opposite directions from a 
like connecting their connections to said carriage to pro 
vide for noverient of said carriage in such direction that 
said bearing axis will move in a substantially straight line 
in response to pivotal movement of said linkage neans 
with respect to said carriage and said frame. 

5. A web guide of the class described for supporting 
the bearing of a web guide roi, comprising a supporting 
frame, a carriage for receiving the bearing, first linkage 
rineans pivotally mounted on said supporting frame, Sec 
ond linkage means pivotally mounted on said supporting 
frame, means for pivotally connecting said first and sec 
ond linkage means to said carriage, said first and Second 
linkage means extending in opposite directions from a 
line connecting their connections to said carriage, and said 
carriage being proportioned to support the bearing with 
the axis thereof in predetermined position on the line 
connecting the connections of said first and second linkage 
means to said carriage to provide for movement of said 
carriage in such direction that said bearing axis will move 
in a substantially straight line in response to pivotal move 
ment of said linkage means with respect to Said frame 
and said bearing carriage. 

4. 
the 
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6. A Web guide of the class described for supporting 

the bearing of a web guide roll, comprising a supporting 
frame having a base and juxtaposed side walls, a carriage 
adapted to Support the bearing with the axis thereof in 
predetermined position, first linkage means positioned be 
tween said side walls and pivotally connected thereto and 
having a pivotal connection to said bearing carriage, and 
Second linkage means positioned between said side walls 
and pivotally connected thereto and having a pivotal con 
nection to said bearing carriage, said first and second link 
age means extending in opposite directions from a line 
connecting their connections to said carriage to provide 
for movement of said carriage in such direction that the 
axis of said bearing will move in a substantially straight 
line in response to pivotal movement of said linkage means 
with respect to said carriage and said frame. 

7. A web guide of the class described for supporting 
the bearing of a web guide roil, comprising a supporting 
frame, a carriage adapted to support the bearing with 
the axis thereof in predetermined position, a first pivoted 
link interconnecting Said supporting frame and said car 
riage, a second pivoted link interconnecting said Support 
ing frame and said bearing carriage, said first and second 
links extending in opposite directions from a line con 
necting their connections to said bearing carriage, the 
ratio of the distance between said axis and the connection 
of said first link to said carriage to the distance between 
said axis and the connection of said second link to said 
carriage being equal to the ratio of the effective length 
of said second link to the effective length of said first 
ink to provide for movement of said carriage in Such 
direction that the axis of said bearing will move in a Sub 
stantially straight line in response to pivotal movement of 
said linkage means with respect to said carriage and said 
frame. 

8. A web guide of the class described for supporting 
the bearing of a web guide roll, comprising a supporting 
frame having a base and two juxtaposed side wall portions, 
a carriage adapted to receive and support the bearing 
with the axis thereof in predetermined position, a first 
substantially U-shaped link pivotally connected to said 
side walls and to said carriage, a second substantially 
U-shaped link pivotally connected to said side walls and 
to said carriage, and said first and second links extending 
in opposite directions from a line connecting their con 
nections to said carriage to provide for movement of said 
carriage in such direction that said bearing axis will move 
in a substantially straight line in response to pivotai nove 
ment of said linkage means with respect to said carriage 
and said frame. 

9. A web guide of the class described for supporting 
the bearing of a web guide roll, comprising a Supporting 
frame, a carriage adapted to support the bearing with 
the axis thereof in predetermined position, first linkage 
means interconnecting said frame and said carriage, Sec 
ond linkage means interconnecting said frame and said 
carriage, said first and second linkage means extending 
in opposite directions from a line connecting their con 
nections to said carriage, and said carriage being so dimen 
sioned that said axis is on said line connecting the 
connections on said carriage to provide for movement of 
said carriage in such direction that said bearing axis will 
move in a substantially straight line in response to pivotal 
movement of said linkage means with respect to said car 
riage and said frame. 
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