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This invention relates to means for accurately

controlling the unwinding and rewinding of a
moving web of dense material, and more particu-
larly, but not by way of limitation, to provide
an accurate edge alignment of a moving web of
paper, cellophane, cloth, tape, and the like from
one roll to another,

Many previous web guiding devices for paper
machinery or the like, such as the numerous
patents to Dickout, the British patent to Mou-
fang, No. 273,016, or Stanford, No. 2,239,472, dis-
close subatmospheric pneumatic control means
adapted to regulate the moving web through co-

"operation with an orifice, feeler, or the like.
However, these prior devices are all of a complex
structure, utilizing intricate 'and costly mech-
anism in conjunction with the control unit. .

The present invention contemplates the accu-
rate edge alignment of a moving web of paper or
the like which is efficient in its operation, simple
in design, with a minimum of working parts.

It is an important object of this invention to
control the side register of a moving web of mate-
rial in either an unwinding or rewinding opera-
tion in order to accurately align the material
with respect to a receiving roll.

A further object of this invention is to com-

pensate for any lateral deviation during the
travel of a moving web by controlling 'its path of
travel by accurate alignment of the edges, which
includes a shaft movable by a vacuum mecha-
nism to be caused to rotate in either one of
opposite directions in order o shift the moving
web and bring about accurate travel thereof.
- And still another object of this invention is to
provide a web guiding mechanism adapted to
compensate for any lateral deviation of a mov-
ing web through a series of aligned apertures in
an orifice control unit cooperating with the web,
wherein the apertures provide an efficient and
positive actuation of the guiding mechanism, and
allows maintenance of a neufral position when
the web is traveling in a true path.

Other objects and advantages of the invention
will be evident from the following detailed de-
scription, read in conjunction with the accom-
penying drawings, which illustrate my invention.

In the drawings,

Figure 1 is a schematic view in plan showing
the control orifice adjacent the moving web.

- Figure 2 is a plan view of the web guiding
mechanism,

Figure 3is a side elevational view of the mech-
anism.

~Figure 4 is an end elevational view of the mech-
anism.
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Figure 5 is a detail of the orifice.
Referring to the drawings in detafl, reference
character 2 designates a housing having a uni-

“tary base 4. Disposed within the housing 2 is a

constant speed electric motor § combined with a
constant speed vacuum pump 8, hoth secured to
a bracket support 3. A constantly rotating mo-
tor shaft {0 extends outwardly from the hous-
ing and is provided with a sheave or pulley 12 as
will be hereinafter explained. One side wall of
the housing 2 is provided with an apertured
flange {4 adapted to receive a diaphragm 1§ in-
terposed between the flange 14 and a clamping
ring 8 secured to the flange by bolis 19. The
diaphragm 16 is provided with a projecting hub
28 having a groove 2| adapted.to receive a rod
22 and held therein by a pin 23. The rod 22 is
secured at one end to a yoke 24 provided on the
lowermost portion of the clamping ring 18. The
opposite end of the rod 22 is provided with a
yoke 26 for receiving a reversing shaft as will be
hereinafter set forth.

Referring to Figure 2, the top wall of the hous-
ing 2 is provided with a plurality of parallel
aligned bearings 28 and 30 secured by bolts 32
to the housing 2. A freely rotatable shaft 34 is
mounted in the bearings 28 and 30, and is pro-
vided at one end with a friction drive cone 36
secured thereto by the locking means 40. - A
sheave or pulley 42 is mounted on the opposite
end of the shaft 34 and is directly connected with
the motor sheave 12 by a belt 44 as clearly shown
in Figure 3. A second pair of aligned bearings
46 and 48 are secured by bolts 50 to the housing
2. It will be apparent from Figure 2 that the

‘bearings 46 and 48 are arranged perpendicularly

to the alignment of bearings 28 and 30. A freely
rotatable shaft 52 is mounted in the bearings 48
and 50. One end of the shaft is disposed in the
yoke 26 of the lever 22. A helical compression
spring 54 encircles the shaft 82 and is disposed
between a washer 55 adjacent one face of bear-
ing 48 and a plurality of adjustable spacer nuts
56 mounted on the shaft 52.

A pair of substantially cone shaped friction
dises 58 and 60 are fixed to the shaft 52, and from
Figures 2 and 4 it will be apparent that these
discs are disposed with their tapered portions 62
and 64 facing each other. The discs are spaced
from the bearings 46 and 48 by washers §§ se-
cured to shaft 52. The end of the shaft 52 op-
posite the yoke 26 is provided with a fixed sprock-
et 10 adapted to be connected with & sprocket 72
through means of a chain T4. The sprocket 12
is mounted on a shaft 76 supporied by bearings
18 carrying a supply roll of a web of paper 17,
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plastic, cellophane, or the like, as is clearly shown
in Figure 1.
with an extension shaft 16¢ having threads 76b
cooperating with internal threads on the shaft 16
and maintained in the screw support 92 to cause
the opposite rotation of the shaft 16 relative to
the rotation of the sprocket 10.

From Figures 2 and 3, the housing 2 is provided
with a flange 18 having an aperture 80 in com-
munication with one side of the diaphragm 16
(not shown). The flange 18 is provided with a
threaded connection (not shown) for receiving a
conduit 82 providing communication with a body
member 84 containing an orifice shown in detail
in Figure 5.

Referring to Figure 1, the orifice is adapted to
be rigidly positioned to the frame of & paper ma-
chine or the like (not shown) and disposed ad-
jacent the edge of the moving web 17 as clear-~
ly shown in Figure 1. A lubricating device 86 is
connected with the vacuum pump 8 and provides
lubrication therefor. In similar manner, a lquid
separator 88 is secured to the housing 2 for filter-
ing. the liquid utilized with the pump.

Referring to Figure 5, it will be apparent that
the body member 84 containing an orifice is pro-
vided with a series of small, aligned apertures 90
in juxtaposition to each other. The circumfer-
ence of the apertures are ground and buffed in
order to provide a rounded portion along the
c1rcumference thereby preventing any shaving
action on the surface of the moving web, espe-
cially in coated materxals such as waxed paper.
. Referring to Flgure 1, the orifice 84 extends
from communication with aperture 80 into a posi-
tion adjacent the edge of the moving web 1. It
will be apparent thal the orifice is adjustably
secured to the paper machine or the like (not
shown) and is preferably disposed so as, to allow
the paper web to be superimposed or pass over
the orifice 84, particularly when the distance be-
tween the rolls of the web is sufficient whereby
~ gravity will keep the web adjacent the orifice.
However, it will be apparent that the orific: may
be secured to the machine (not shown) so as to
be disposed on top of the moving web. Further-
more, the orifice is arranged so that the edge of
the web will either cover or uncover all of the
series of apertures 80 simultaneously as shown in
Figure 1.,

The sprocket 12 is shown fixed to the shaft T6
of the supply roll 81 for the moving web. On
the shaft 16 is mounted a screw support 92 which
will cause movement of the shaft 16 in reverse di-
rections as will be hereinafter set forth. It will
be apparent that a modified worm (not shown)
could be used in lieu of the screw support 92. Any
variations in the transverse alignment of the
moving web is compensated for by the control
mechanism directly cooperating with the shaft
18.

Operation

‘With the moving web moving over. the aper-

tures 20 and thereby covering the orifice, the
vacuum on the pump 8 communicating with one
side of the diaphragm (6 builds up sufficiently to
pull or move the diaphragm {6 inwardly in a
direction toward the housing 2 with a simulta-
neous movement of the diaphragm lever 22, which
in turn causes a movement of the shaft 52 to
move cone disc 60 into contact with the friction
drive cone 36. It will be apparent that the con-
stantly rotating shaft 34 and friction cone 3S
causes rotation of the disc 60 and consequentiy

The shaft 16 is preferably provided
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rotation of the shaft 52 to rotate the sprocket 70
in one direction. The rotation of the sprocket
70 similarly rotates sprocket 72 and worm 92 to
cause movement of shaft 76 in one direction to

- adjust the web roll 81 and accurately align the

moving web. If the transverse movement of the
web completely uncovers the orifice apertures 88,
vacuum is released on the diaphragm {6, thereby
relaxing the diaphragm so that the compression
spring 54 will move against the spacer nuts 86,
thereby moving the shaft 52 in a direction to-
ward the diaphragm and bringing the friction
disc 58 into contact with the constantly rotating
drive cone 36. In this manner the shaft 52 will
be rotated in a reverse direction from that when
the cone is in contact with the disc 68. Rotation
of the shaft in this reverse direction similarly
causes rotation of sprocket 70 and 72 to move
the drive shaft 76 and web roll 81 in an opposite
direction to accurately align the edge of the mov-
ing web accordingly. When the moving web is
flowing normally, or in a true manner, from the
supply roll, the edges of the web will flow slightly
across the apertures 80 causing a slight amount of
vacuum on the diaphragm in order to balance it
with the compression spring 4. In tiis manner
a neutral position is created wherein neither disc
58 or 60 on the reversing shaft 52 is in contact
with the drive cone 36. Under practical tests it
has been found that the position of the web over
the apertures 90 is very slight, approximatlng
about .0005 of an inch.

The particular construction of the orifice with
its series of aligned apertures 90 has been found
to be the most efficient means in which a fine
neutral position can be obtained. A single elon-
gated slot or one aperture orifice has been found
unable to accomplish the neutral position ob-
tained by the series of aligned and adjacent small
apertures as provided in the orifice 84. It will be
apparent that the total area of the apertures 99
must be sufficiently large so that when the ori-
fice is uncovered by the moving web the supply
of air to the diaphragm {6 is greater than the
vacuum from the pump whereby a complete re-
lease of vacuuin is prevalent on the diaphragm
{6, allow.ng the spring 54 to function.

Due to the variations in the supply roll for
various platens, the web normally reels off of
the supply web constantly out of alignment.
Consequently, the edge of the web is usually
moving transversely over the apertures 8¢ and
back to create a substantially constant actua-
tion of the web aligning mechanism to provide
an accurate edge alignment of the moving web.

In an application of the web guide mechanism
where accurately rewound rolls are desired, for
example on the rewind end of a press, the re-
wind shaft is moved or shifted in the direction
which the moving web is weaving off. The ori-
fice 84 is flexibly mounted relative to the web
and cooperates with the worm through the web
guiding mechanism so that the rewind roll will
be moved in the same manner and in the same
direction and at the same speed ratio. It will
be apparent that the rewind edge control oper-
ation is accomplished in an opposite manner
from an unwind control operation as shown in
the present embodiment. The moving web is
“chased” on a rewind operation in leu of its
direction being changed as is desired in an un--
wind operation.

The embodiment shown in Figure 1 has been
described for an unwind operation from supply
roll 81 with the screw supnort 82 moving. the.
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shaft 18 in a. direction opposite from the direc-
tion the web is weaving off to control the align-
ment thereof. . However, it will be apparent that
Figure 1 can. be ‘utilized to disclose a rewind
operation by assuming that roll 81 is a rewind
roll receiving the moving web from a.source of
- supply (not shown). In this rewind operation
the orifice 84 flexibly cooperates with the edge
of the moving web 11 to cause the control mech-
anism to function, wherein the screw ‘support 92

will move rewind shaft 18 in the direction that
the web is weaving off to provide a.n accurate
rewind of the web.

-From the foregoing it will be apparent that
the present invention provides an automatic web
guiding apparatus which is simple in design,
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compact, and provides a precise and eficient
bperation with a minimum number of -parts for

accurately aligning the edges of a traveling web
in either an unwind or rewind operation. Fur-
thermore, the construction of the orifice and its
series of aligned apertures, and particularly the
area of each aperture with respect to- the-total
area of all apertures provides a pilot device which
on a slight covering by the. traveling web will
neutralize the action of the vdacuum chamber
relative ‘to the action of-the helical spring- to
provide a balanced operation as long as the web
continues to travel in a substantially normal

path. Purthermore, the twin friction disc ar- :

rangement cooperating with the drive cone
causes efficient and instantaneous rotation of the
drive shaft immediately upon any variation in
the edge alignment of the web during its travel
in order to move the drive shaft of the web roll
and correct the side register of the web in either
an unwinding or rewinding operation.

Changes may be made in the specifications.and
. drawings without departing from the spirit of
the invention within the scope of the following
claims as set forth.

What I claim is:

1. In an apparatus for controlling the edge
alignment of a traveling web associated with
& roll of said web material, and comprising a
housing enclosing a motor operated vacuum
pump, a sealed diaphragm mounted on the hous-
ing and providing a vacuum chamber connected
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with the pump, a freely rotatable shaft mounted -

on the housing and associated with the dia-
rhragm, an orifice disposed adjacent the edge
of the moving web and in communication with
the vacuum chamber, said orifice adapted to be
covered and uncovered by the moving web to
cause a variation in vacuum against the dia-
phragm, a pair of friction discs fixed on the
shaft, a constantly rotating drive cone disposed
between the disc and in spaced relation thereto,
a helical spring mounted on the shaft, said dia-
rhragm responsive to one position of the web
relative the orifice to cause movement of one
of the discs into contact with the drive cone
to provide rotation of the shaft in one direction,
said spring responsive to the other position of
the web relative to the orifice to cause move-
ment of the other of said discs into contact with
the cone to cause rotation of the shaft in an
opposite direction, and means between the web
roll and the shaft responsive to the controlled
rotation of the shaft to provide accurate align-
ment of the traveling web.

2. In an apparatus for controlling the edge
alignment of a traveling web associated with
a roll of said web material, and comprising a
housing enclosing a motor operated vacuum
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pump, & sealed diaphragm mounted on'the hous-
ing and providing a vacuum'chamber connected
with the pump, a freely rotatable shaft mounted
on the housing and associated with the dia-
phragm, an orifice disposed adjacent .the edge
of the moving web and in communication with
the vacuum chamber, said orifice adapted to be
covered and uncovered by the moving web to
cause a variation in vacuum against the dia-.
phragm, a pair of fiiction discs fixed on the
shaft, a constantly rotating drive cone disposed
between the disc and in spaced relation thereto,
a helical spring mounted on the shaft, said orifice
responsive to a transverse movement of the.web
in one direction to cause the vacuum in the cham-
ber to increase and move the shaft in one direc-
tion whereby a friction ‘disc is brought into con<
tact ‘with the drive cone to rotate the shaft in
one direction, and means operably connectéd
with the shaft and web roll to move the roll for
accurate alignment of the edge of the web. '

3. In an apparatus for controlling ‘the _edge
alighment of a traveling web associated with a
roll of said web material ‘and comprising a hous-
ing enclosing a motor operated vacuum pump, &

‘sealed diaphragm mounted on the housing and

rroviding a vacuum chamber connected with the
pump, a freely rotatable shaft mounted on’ the
housing and associated with the diaphragm,-an
orifice disposed adjacent the edge of .the moving
web and in communication with the vacuum
chamber, said orifice adapted to be covered and
uncovered by the moving web to cause a variation
in vacuum against the diaphragm, a pair of fric-
tion discs fixed on the shaft, a constantly rotating
drive cone disrosed between the disc and in
spaced relation thereto, a helical spring mounted
on the shaft, said orifice responsive to a trans-
verse movement of the web in one direction to
cause the vacuum in the chamber to decrease
and allow the spring to move the shaft in one
direction to being a iriction dise into contact with
the drive cone and cause rotation of the shaft in
one direction, and means operably connected with
the shaft and web roll to move the roll for accu-
rate alignment with the edge of the web.

_ 4. In an apparatus for controlling the edge
alignment of a traveling web associated with a
roll of said web material, and comprising a hous-
ing enclosing a motor operated vacuum pump,
sealed diaphragm mounted on the housing and

- providing a vacuum chamber connected with the
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‘ing having a vacuum pump,

pump, a freely rotatable shaft mounted on the
housing and associated with the diaphragm, an
orifice disposed adjacent the edge of the moving
web and in communication with the vacuum
chamber, said orifice adapted to be covered and
uncovered by the moving web to cause a variation
in vacuum against the diaphragm, a pair of fric-
tion discs fixed on the shaft, a constantly rotat-

_ing drive cone disposed between the dise and in

spaced relation thereto, a helical spring mounted
on the shaft, said shaft adapted to be movable in
either of opposite directions by a variation in the .

vacuum to cause either the diaphragm or the

spring to bring at least one of the discs into con-
tact_with the drive cone to cause rotation of the
shaft, and means between the web roll and the
shaft responsive to the rotation of the shaft. to
provide accurate alignment of the traveling web.

5. In an apparatus for controlling the edge
alignment in both an unwinding: and rewinding
operation of a traveling web associated with a
roll of said web material, and comprising a hous-
a diaphragm
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mounted on the housing and providing a vacuum
chamber connected with the pump, a freely rotat-
able shaft mounted on the housing and associated
with the diaphragm, an orifice disposed adjacent
the edge of the moving web and in communication
with the vacuum chamber, said orifice adapted
to be covered and uncovered by the moving web
to cause a variation in vacuum against the dia-
phragm, a plurality of friction discs fixed on the
shaft, drive means disposed between the friction
discs and in spaced relation thereto, helical means
mounted on the shaft, said diaphragm responsive
to one position of the web relative to the orifice
to cause movement of at least one of the friction
dises into contact with the drive means to provide
rotation of the shaft in one direction, said helical
means responsive to another position of the web
relative to the orifice to cause movement of an-
other of said friction discs into contact with the
drive means to cause rotation of the shaft in an
opposite direction from the first mentioned direc-
tion, and means between the web roll and the
shaft responsive to the controlled rotation of the
shaft to provide accurate alignment of the travel-
ing web.

6. In an apparatus. for controlling the edge
alignment of a traveling web associated with a
roll of said web material and comprising a hous-
ing having a vacuum pump, a diaphragm
mounted on the housing, and providing & vacuum
chamber connected with the pump, a rotatable
shaft mounted on the housing and associated
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with the diaphragm, an orifice comprising a plu-
rality of aligned apertures disposed adjacent the
edge of the moving web and in communication
with the vacuum chamber, said orifice adapted
to be covered and uncovered by the moving web
to cause a variation in vacuum against the dia-
phragm, & helical spring mounted on the shaft,
and means responsive to a variation of the vacu-
um to be moved by the diaphragm in one direc-
tion and by the helical spring in an opposite
direction to cause rotation of the shaft in either
one of opposite directions to provide an accurate
alignment of the web, said apertures so con-
structed and arranged whereby a slight covering
thereof by the web will provide a neutral balanc-
ing of the vacuum as long as the web is traveling
in a substantially accurate path, and means be-
tween the web roll and the shaft to move the roll
for accurate alignment of the edge of the web.
IRWIN L. FIFE.
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