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2,807, 465
SIDE GUIDE TENSION FOR. WEBS
Williain' H:. Newell, Mount Verion, N. Y., assignor, by

Hiesrie- assxgnments, to E.. G. Staude Manufactoring

Company, Inc,, Concord, N. H., a:corporation of New
Hampshire.

Application May. 11, 1953, Serial No. 354,220
5 Clainis. (€L 271—2.6)

This invention. relates to & device for controlling the
advarice. of' a- cortiniious web and particularly a web
guiding device which ceniters- a web and simultaneously:
compensates for any exeessive tension resulting from the
steering’ conticl.

This device niay be used effectively in impression e¢oat-
ing and: prmtmu operatlons wherever lateral registry be-
tween. the. impressing’ apparatus and a continuously fed:
web of film or paper is essential. A: simple’ method: for
ach1evmg this desired registry is to provide a: device which:
is capable of subjecting one or the- other marginal por-
tiois of the web to stress or tenmsion which causes the
web to receiiter itself. Mechanisms which depend on
tension alone for the lateral control of the web typically
involve rather complicited -and: expensive apparatus for
tilting or pivoting guide rolls about an axis in the plane
of the web 1mmed1ate1y before entering the first of the
guides. Net only is the mechanism required for so tilt-
ing the guides more c¢omplex but substantial stress is
needed before the desired centering is accomplished. This
invention contemplates a relatively simple device for
maintaining registry without producing more stress than
the material can withstand under normal conditions.
Broadly this is achieved by producing two parallel hori-
zontal guides normdlly vertically aligned and mounted
to pivot about a vertical and horizontal axis. . The pivot-
ing of the guides causes the web to shift laterally with
réspect thereto, the web control mechanism before and in
advance of the rolls being stationary.

A normally small tension differential on the marginal
portlons of the web incidentally arises durmg the recenter-
ing operation of the device. Therefore in conjunction
with means for permiitting the guides to pivot on axes
normal to the planes of the web as it immediately ap-
proaches and récedes therefrom are means which permit
the sami¢ guides to tilt on an axis parallel with these
planes. The resulting reduction in tension is further
increased by cortiécting the supports for the guides to a
reactor which controls the power delivered to the web
driving means.

Automati¢ ‘means are provided for the detection and
correction of undesired drift. Preferably these means are
actuated by air pressure which is varied in accordance
with the drift of the web over an open air valve the
position of which is established in relatlon to the desired
course of travel of the web.

Otie object of miy invention is to prov1de a device which
perthits céntéring of a travelling continuous web with-
ouf devéloping under norrnal cnrcumstances exceéssive ten-
sion thefeon.

Arother Gbject is to provide a device which permits re-
duction in Web tefision should unhdue stress develop either
during normal operation of when centering is being ef-
fected.

A furthef object of the mventlon is to provide a de-
vice of simple and inexpensive construction for controlling
the advance of a continuous web by automatic means.

Other objects of the invention will be apparent from
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the following: specification: and. the: accompanying draw--
ings forming: a part thereof, wherein:

Fig. 1 is:a plan;of an embodiment of the invention;

- Fig:' 2 is:a-side elevation: of same;

Fig. 3 is a rear elevation on enlarged scale on the line
33 of Fig. 2; and

Fig. 4-is a-'section on the line 4—4 of Fig. 3 on further
enlarged scale.

Referring to-the drawings the rectangular member 10.
supports the operative elements constituting the preferred
embodiment of the invention. The top cross piece of
this- member has mounted on its underside a bearing
holder 12.  The bottom cross piece of the member 10
has a similar bearing holder 14. Frame member 16 is-
also- rectangular in shape and is pivotally supported on
top and bottom- stub shafts 17 and 18 which are axially
mounted on- the top: and bottom cross pieces of member
16. The stub shafts are journaled in the bearing holders
12 and 14.

Side bars 20 and 22 are journaled in the end pieces of
member- 16 to tilt or rotate on a horizontal axis. Braces

“ 24 and 25 are attached to the side bars and extend between

them so that they may be rotated together. Mounted-in
the end portions of side bars 20 and 22 are fixed shafts
27 and: 28 which axially support guides 30 and 32
respectively. The guides 30 and 32 are keyed to their
respective shafts to prevent rotatien, The guides are
cylindrical in shape to reduce the danger of tearing as the
web advances over them.

~Sufficient resistance is offered by tension cylinder 33
the piston of which is connected to the side bar 20 to
prevent tilting unless excessive tension develops on the
web in which event the relative position of the guides is
off the vertical as shown in Figs. 2 and 4. Mechanism is
provided in association with the side bars for reducing
the speed of the pull rollers (not shown) which cause
the web 35 to advance through the device. On the right
hand side bar is centrally and rigidly mounted -a projec-
tion member 36 having a pin 362 mounted on its free end.
A small connection 37 is pivotally connected to a sup-
porting member 38 mounted on the member 16. The free
end of pivot connection 37 has a slot adapted to receive,
the pin 36a and permit a sliding engagement of the pin
in the slot. Close to the pivotal point of connection 37
there is pivotally connected thereto a vertically disposed
link 39 which carries at its bottom end the core of short
stroke reactor 40, which is mounted for pivotal movement
with the frame 16. The reactor is in the power circuit
for the driving mechanism which operates the pull rolls.
By partially withdrawing the core from the field the in-
ductance of this circuit is increased and the power delivered
to the driving mechanism for the pull rollers is reduced.
It can thus be seen that when excessive tension develops
on -the web as a result of the side guide control opera-
tion or for any other reason the desired speed reduction
and -lessening of tension is.accomplished.

According to this invention registry is maintained with-
out producing more stress than the web material .can
withstand under normal conditions. - This is achieved
by parallel horizontal guides 39 and 35 normally vertical-
ly aligned and motnted to pivot with frame member 16
about a vertical axis and with side bars 20 and 22 about
a horizontal axis. The web passes under. guide 30 and
over guide 32. 'When the guides are in a position exact-
1y perpendicular to the direction of movement of the
web, the alignment of the sheet will. not be changed.
However, when the guides are inclined in one direction or
the other by pivoting of frame 16 along the vertical axis
in bearings 12 and 14, the web is. caused to follow the
angle of inclination of the guides and to be offset in the
direction of inclination. It will be clear that by chang-
ing the angle of inclination of the guides from the line
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'of path of travel of the web, the web can be controlled
so that the portion thereof beyond. the guides follows a

predetermined path notwithstanding lateral variations in

the position of the portion in advance of the guides.”. In

the same manner, when the web. gets off-center, by sub-

jecting one or -other ‘marginal..portion: of - the’ web' to
stress or tension it is caused to-recenter itself, assisted by
the air pressure meter 41 and cylinder 44.

Because of the novel means provided: for maintaining
the web correctly centered, it is: not contemplated that
under normal conditions excessive tension will be placed
on the web to cause the side bars and guides to tilt. It
has been found that only a very slight increase in ten-
sion on one side of the web ‘or the other occurs when
the guides are pivoted:in planes parallel to the original
course of travel. . If the increase in stress on the web
resulting from the pivotal movement of the frame mem-
ber 16 proves. excessive however the consequent tilting
of the side bars slows the web drive and reduces the
tension. Should excessive web tension develop during
othewise normal operation, the device of course provides
effective means for compensation.

As soon as it is visually detected that the web has
drifted, it is possible to manually pivot the frame mem-
ber 16 to cause the web to recenter itself. But air pres-
sure means are provided in the preferred form of the
invention for detecting drift and making the desired com-
pensation. Electric eye or other means are-also obvious-
ly adaptable to detect any undesired shift in the line of
web travel. As shown, however, an air meter. 41 is pro-
vided .under one edge of the web which partially. covers
a slot in the meter during normal web travel. = Air is
admitted under pressure to-the slot through air: tubing
42 from a constant source which also supplies air under
pressure -to the tension cylinder 33 for the purpose of
resisting the tendency of the ‘guide rolls to tilt under nor-
mal conditions. . :

A branch air tube 43 connects guide cylinder 44 to
tube 42 leading to the air meter.. The piston of cylin-
der 44 has a spring backed head and is pivotally connected
to the left hand side of frame member 16 by means of
link 45 the end of which is permitted to move in an arc
on the frame member 16 its other end being pivoted on
its: connection. with the piston. ,

When the web is correctly centered with respect to
the air meter 41 there is sufficient pressure on the piston
head in cylinder 44 to balance the force of the back-
ing spring.  Any shifting of the web will result in a
variance in the air pressure and the piston and. its con-
nections will be actuated accordingly.

the web has drifted to the right, the web will obviously
shift back to the left with respect to the frame. member.
This in turn varies the air pressure in the guide control
cylinder in the opposite sense thus causing the frame to
pivot back to its original position. It may be expected,
of course, that a drift to the left will be corrected by
movements of the frame member in a counterclockwise
rotation to recenter the web.

It:is understood that modifications may be effected in
the embodiments of the invention, which is described
and illustrated, without departing in principle from the
scope of the invention.

What is claimed is:

1. A side guide and tension control device for a travel-
ling web comprising a frame member, means for pivotally
supporting said frame member on its vertical axis, side
bars, means for pivotally supporting said side bars with-
in said frame member on their horizontal axis, two par-
allel guides locked: against rotation and carried by said
side bars in normally vertical alignment, means for pivot-
ing said frame member on its vertical axis in accordance
with a lateral shift of the web outside the device whereby

If the frame mem- <
ber 16 is caused to pivot in a clockwise: direction because -
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the line of advance of the web is altered in direction as
desired and means actuated by movement of said guides
out of normal vertical alignment for controlling the rate
of advance of the web.

2. A side guide and tension control device for a
travelling web as defined in claim 1 wherein the means
for pivoting the frame member comprises an air pressure

" source, an air meter in pneumatic connection with said
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air source and positioned in the path of one edge of the
web, a guide cylinder in pneumatic connection with said
air meter the piston of said cylinder being pivotally con-
nected to the frame member.

3. A side guide and tension coatrol device for.a travel-
ling web as: defined in claim 1 wherein the means for
controlling the rate of advance of the web comprises a
short stroke reactor having a movable core in mechanical
connection with the side bars whereby the core is with-
drawn partially from the magnetic field of the reactor
when the side bars are caused to tilt from their normally
vertical position by excessive tension on the web.

4. A side guide and tension control device for a travel-
ling web as defined in claim 1 further characterized in
that said frame member is generaly rectangular and piv-
otally supported at the center of its top and bottom, said
side bars are movable together and are pivotally sup-

ported within the sides of the rectangular frame member,.

the two parallel guides are supported by the opposite

. ends of said side bars, said side bars and guides are
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normally maintained ‘in vertical alignment by an air
tension cylinder mounted for movement with the frame
member and the piston of said cylinder is in mechanical
connection with one of said side bars.

5. A side guide and tension control device for a travel-
ling web comprising a generally rectangular frame mem-

ber pivotally supported at the center of its top and’

bottom, a pair of side bars movable together and pivotally
supported within the sides of the rectangular frame mem-
ber on their horizontal axis, two parallel cylindrical guides
locked against rotation and carried by the ends of said
side ‘bars in normally vertical alignment; means -for

pivoting the frame member on:its vertical axis in accord-'

ance with a lateral shift of the web whereby the line of
advance of the web is altered as desired, said means com-
prising an air pressure source, an air meter in pneumatic
connection with said air source and positioned .in - the
path of one edge, of the web, a guide cylinder in pneumatic
connection with said air meter, the piston of said cylinder
being pivotally connected to the frame member; means
actuated by movement of said guides out of normal verti-
cal alignment for controlling the rate of advance of the
web, said means comprising a short stroke reactor hav-
ing a movable core in mechanical connection with the
side bars whereby the core is.withdrawn partially from
the ‘magnetic field of the reactor when the side bars are
caused to tilt from their normally vertical position by
excessive tension on the web,
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