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3,100,669
ADJUSTABLE WRAP WEB GUIDING APPARATUS
Howard R. Richards, Lakewcod, and Alexander V.
Alexeff, Cleveland, Ohio, assignors to Industrial Ovens,
Incorporated, Cleveland, Ohio, a corperation of Chio
Filed Dec. 29, 1969, Ser. No. 77,041
10 Claims. (CL 226—17)

This invention relates to apparatus for guiding and cen-
tering traveling webs of paper, fabric, film, metal and the
like.

The invention involves the provision of a plurality of
adjustment factors in a compact web guiding apparatus.
According to the invention, a plurality of rolls are pro-
vided which are adapted to skew with respect to each other
to varying degrees and simultanecusly to adjust to differ-
ent degrees of profile interference. In this connection the
present invention contemplates the particularly advanta-
geous provision of such apparatus where the degree of
profile interference at any given adjustment of the rolls
varies across at least part of the extent of the web width
due, for example, to the skewing relationship between the
rolls so that there is under most or all conditions a greater
amount of wrap of the roll means and the web at the
edge of the web than at points on the web located trans-
versely inwardly from the edge.

Stated in other terms, according to the invention a plu-
rality of rolls are provided, planar projections of which
are adapted to adjust their angular spacing with respect io
each other to varying degrees and simultaneously to adjust
to different degrees of interference. The projections of
the rolls referred to here are those in a plane transverse
to the path of web travel. Such projections will herein-
after be referred to a transverse-plane projections. In this
respect the present invention contemplates the particularly
advantageous provision of such apparatus where the degree
of interference at any given adjustment of the rolls varies
across at least a part of the extent of the web width due,
for example, to the angular spacing between the trans-
verse-plane projections of the rolls so that there is under
most conditions a greater amount of wrap of the roll
means and the web at the edge of the web than at points
on the web located transversely inwardly from the edge.

In one important aspect of the invention, the apparatus
contemplated by the invention also may accomplish quick-
correct guiding action with respect to a passing web, in
addition to the above features, by bodily shifting the sev-
eral roll means together transversely with respect to the
web.

Cther advaniageous automatic adjustments are contem-
plated by certain aspects of the invention, as disclosed
below.

Examples of the invention are illustrated in the accom-
panying drawings, in which:

FIGURE 1 is a side elevation of web guiding apparatus
embodying the invention as viewed along a direction di-
rectly opposed to the direction of web travel and showing
the apparatus in an intermediate position. Thus it will
be understood that the rolls as seen in FIGURE 1 are
congruent with their transverse-plane projection.

FIGURE 2 is a plan view on a reduced scale showing
the apparatus of FIGURE 1 together with like apparatus
at the opposite side of the web.

FIGURE 3 is a side elevation taken from the plane of
line 3—3 in FIGURE 1.

TIGURE 4 is a view similar to a portion of FIGURE 1
with the mounting linkages being shown in diagrammatic
form and with the apparatus shown in two limiting ex-
treme conditions on either side of the intermediate condi-
tion illustrated in FIGURE 1.

FIGURE 5 is a schematic illustration of one form of
edge sensing means and associated control means for use
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in connection with the web guiding apparatus contemplat-
ed by the invention.

FIGURE 6 is a plan view similar to FIGURE 2 show-
ing another web guiding apparatus embodying the inven-
tion.

FIGURE 7 is a partly broken away elevation on a scale
enlarged from FIGURE 6 and taken from lines 7—7 in
FIGURE 6.

FIGURE 8 is a sectional plan view of the central por-
tion of the apparatus seen in FIGURE 7.

FIGURE 9 is a view of certain parts of the apparatus
of FIGURE 7 in an alternative position.

FIGURE 10 is a fragmentary sectional view taken from
the planes of line 1§—1¢ in FIGURE 7.

As shown in the drawings, there are provided first roll
means comprising a single roll 16 and second roll means
comprising 2 pair of rolls 31 and 12." The rolls 11 and
12 move with each other. The several rolls are in guid-
ing relationship with respect to a passing web 13 which
is moving in the direction indicated by the arrows in FIG-
URE 2. The roll 11 of the pair of rolls 11 and 12 which
comprise the second roll means is located on the approach
side of the single roll 18; and the roll 12 of the pair of
rolls 11 and 12 which comprise the second roll means is
located on the withdrawal side of the single roll 19.

Although in the particular invention described the sec-
ond roll means comprises the pair of rolls 11 and 12, some
aspects of the invention contemplate the provision of only
a single roll. In this connection one of the roll means 11
or 12 could be eliminated and many of the features and
advantages of the present invention would nevertheless
obtain.

Each of the rolls 16—12 is cantilevered from: a mount-
ing means to be described below, and each of the rolls 10—
12 extend from such mounting means partially across the
transverse extent of the passing web 13 as most clearly
shown in FIGURE 2. Each of the rolls 10—12 is jour-
naled on its own cantilevered shaft 20—22 by inboard
journal means 25 and outboard journal means 26.

If desired, the roll assemblies may not have such an at-
titude that they are perpendicular or normal to the path of
travel of the web as actually shown in FIGURE 2, but
rather may be somewhat canted, that is, angularly dis-
placed from a normal-to-web-path attitude. They should
be canted in such a rotational direction that the inboard
ends or free ends of the rolls 16—12 are furthest down-
stream with reference to the direction of web travel, that
is, as viewed in FIGURE 2, the inboard or free ends of
the rolls 10—12 would be closest to the lower margin of
the drawing. This degree of cant may be adjusted by
bolting the base frame shown in FIGURE 1 at different
angular positions with respect to a vertical axis.

The shaft 26 is pivotally affixed to and supported on
the doubled lever arms 30 and 40, Similarly the shaft 21
is pivotally affixed to and supported on the doubled lever
arms 31 and 41, and the shaft 22 is pivotally affixed to
and supported on the doubled lever arms 32 and 42, The
doubled lever arms 30—32 and 40—42 are respectively
supported on the upstanding brackets 50—52 and 60—62.
The top ends of the levers 31 and 32 are joined by a shaft
35 (FIGURE 3). A pair of links 36 extend from the
upper end of the doubled lever 30 to the shaft 35 so that
shifting of the pivot connections 37 (FIGURES 1 and 3)
between the upper end of the lever 3¢ and the links 36
causes shifting of the shaft 35 and actuation of the levers
31 and 32 pivoted thereto. The central element of the
pivot connection 37 ds the stem of a yoke 34 (FIGURE 2).
The forked end of the yoke 34 is pivoted to a trunnion
bar 38 which is engaged by a threaded shaft 33 powered
by a reversible air motor 46.

The several doubled levers and similar elements, such
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- as -the links 36, include- suitable cross bars 48 (FIG-
-URE 1).
The -apparatus located on the opposite side of the web
13 is virtually a duplicate of the apparatus described above
" with the correspondingly mumbered elements being ar-
_ ranged in symmetrical relationship with respect to the in-
tended center of the path of travel of the web. - In connec-
‘tion‘with this apparatus, only the three rolls and a few
, other elements are numbered, but it will be clear that the
“ “remainder of-the apparatus is substantially identical to
" that described above.
Provided in the v1<:1mty of the wguiding ‘apparatus at

- gach'sidé of the web is'a senser tinit operatlvely associated

with the guiding apparatus at the same side of the web

-*“through’the control means (including the motor 46) sche-

matically illustrated in' FIGURE 5. Many components
- of such-control means may be positioned within the hous-
, ing 54 illustrated in FIGURE 2. The edge sensing unit
““‘may’ comprise a tube 55 having a slot 56 and supplied

“with low-pressure air through a sprmg-loaded regulator
57 which reduces the Ppressure of air supplied in the line
-.58 tosay about 5 p.si. The static pressure on the tube
.55 is‘imposed on thé input side of a pressure multiplier
_ 59-throngh line 64. Operating air is supplied by the pres-
“suré multiplier through line 65 from the air supply line
- 58 at a-suitable pressure of say 30 ps.i. established by the
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- sprmg—loaded pressure regulator 66. The output line 67 -

‘varies in pressure in a well known madnner according to
_the input pressure signal through line 64 to thereby actu-
“ate the dlaphragm 68 of dlaphragm-actuated spring-loaded

valve 69 to’ port air from the air supply lin€ 58 and spring-

-~ loaded pressure regulator to thé air motor 46 through
- lines 71 and 72 for forward, zero and reverse rotation
“‘thereof -according to the position of the edge of the web
13 ‘over-the slot 56.- - Other edge Sensing and web control
means may be employed and may comprise mechanical,

*" pneumatic,’ hydraulic, or electronic means or combina-

“tions’ thereof a-number of variations of such senser and
““control means being known to the art.
- Ttwill be'seen from the figuires that the web 13, travel-
“ing along its given direction, extends under the roll means
10 and over the roll means 11 and 12 and that the degree
_of interference between the web engaging profiles of these
* rolls as viewed along the direction of web travel or along
- a direction directly opposed to the direction of web travel
" (the direction of view in' FIGURE 1 being the latter)
“determines the degree of wrap of the web on the rolls.
In'the particular -apparatus illustrated, the web engaging
__profiles of the rolls 11 and 12 aré exactly in alignment and
"~ therefore in FIGURES 1 and 4, only the mearest profile,
that of the toll 12, is labeled (with the reference character
_ 12g). ‘The relevant profile of the roll 10 is labeled 10z.
- Stated another way, the degree of interference between
~ the transverse-plane projections of the rolls’ determines

' the dégree of wrap of the web on the rolls.

It will be seen from FIGURES 1'and 3 that the roll

o mountmg means comprising the linkages described above

~ is such as to progresswely adjust the profile relationship
. of the first roll ‘means (the-roll 18) on the one hand and

the second roll means (the rolls 11 and 12) on the other
- -hand relative to each other back and forth between-a first

- condition illustrated in dotted lines in' FIGURE 4 where

" there are relatively low degrees of (1) skewing and (2)
'proﬁle interference between the first and second roll means

" and a second condition illustrated in solid lines in FIG-

"URE 4 where there are relatively- high degrees of (1)

~ skewing and (2) profile interference. In the particular
" -apparatus illustrated, the degree of profile interference in
- the first:condition illustrated in dotted lines in FIGURE 4
" is zero. The degree of skewing is also zero in this first
;- condition so as to establish a parallel relationship between
" the first roll means (the roll 10) on the one hand and the
s_econd roll means (the rolls 11 and 12) on the other hand.
The degree of skewing and profile interference at the

-, intermediate position illustrated in FIGURE 1 will be

seen to be intermediate that of the first and second limit-
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ing end conditions shown in FIGURE 4. The change in
skewing and profile interference is progressive as the rolls
are moved from the first- limiting end condition to the
second limiting end condition.

Stated in other terms, it will be seen that the described
linkages are such as to adjust the relationships of the
first and second roll means relative to each other back and
forth between a first condition illustrated in dotted lines
in FIGURE 4 ‘where there are relatively low degrees of
(1) angular spacing and (2) interference between the
transverse-plane projections of the first and second roll
means and a second condition illustrated in solid line in
FIGURE 4 where there are rélatively high degrees of (1)
angular spacing and (2) interference between the ‘trans-
verse-plane projections of the first and second roll means.
In the particular apparatus illustrated, the degree of an-
igular spacing between the transverse-plane projections of
the first and second roll means illustrated in dotted lines
in FIGURE 4 is zero. The degree of interference be-
tween the transverse-plane projections of the first and
second roll means is also zero.

The degree of ‘angular spacing of the transverse-plane
projections of the first and second roll means and the
degree of interference between the transverse-plane pro-
jections of the first' and second roll means at the interme-
diate position illustrated in FIGURE 1 will be seen to be
intermediate that of the first and second limiting end con-
ditions shown in' FIGURE 4. The change in the degree
of angular spacing and the degree of interference is pro-
gressive as the rolls are moved from the first limiting end
condition to the second limiting end condition.

it is particularly to be noted that in the illustrated ap-
paratus, the linkages comprising the roll mounting means
are such as to shift the roll 10 on the one hand and the
rolls 11 and 12 on the other hand back and forth together

transverse to the direction of web travel incident to the

above described adjustment back and forth between: the
first and second limiting end conditions.

The change in skewing relationshp between the rolls
may perhaps most clearly be seen from the change in
respectwe positions of the axis 165 of the roll 10 (which
axis is also the axis of the shaft 20) on the one hand
and the axis 12b of the roll 12 (which is also the axis

" of the shaft 22) on the other hand as shown in FIG-

45

URE 4. It will be understood that the axis of the roll
11 and the shaft 21 would in the diagrammatic showing
of FIGURE 4 remain located immediately behind the
axis 125.

It will be seen that the rolls 10, 11 and 12 are canti-

- levered on the linkages comprising the mounting means

for the several rolls so as to ‘extend from such mount-

"ing means partially across the transverse extent of the

web. Thus the free ends of the rolls 10—12 are spaced

" from each other and the rolls may be inserted over the
. web or the web may be threaded between the rolls with-
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" ‘web processing line on which the apparatus is used.
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In the illustrated apparatus the roll assemblies at the
opposite sides of the web as shown in FIGURE 2 oper-
ate: independently of each other, each operating in re-
sponse to ‘the sensed position of the associated edge of
the ‘web 13.

In one aspect, the invention contemplates automatic
change of the degree of cant incident to movement of
the rolls back and forth between the above-mentioned
first ‘and second conditions so that at the first condition
of low degrees of skewing and profile interference, there
is' also a low degree of canting, and at the second con-
dition of high degrees of skewing and profile inter-
ference there is also a high degree of canting.

To this end there may be provided the apparatus shown
in FIGURES 6-10 for guiding a ‘web 113, including

‘rolls 110, 111, 112; shafts 120, 121, 122; lever arms 130,

131, 132, 140, 141, 142; reversible air motors 146, brack-
ets 150, 151, 152, 160, 161, 162, and edge sensing ele-
ments 154, 155, all corresponding in structure and func-
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5
tion to those elements of FIGURES 1-5 which are num-
bered with the same last two digits.

The brackets 150, 151, 152, 160, 161, 162 are carried
on a base frame 175 which is similar in shape to the sta-
tionary frame shown in FIGURES 1-3. However the
frame 175 is pivotally associated with a stationary pivot
bolt 176 and carries depending wheels 177 which are
guided in arcuate tracks 178.

The lever arm 132 is pivotally mounted to the bracket
152 by means of a shaft 179 (see FIGURE 10) to which
the lever arm 132 is keyed. Also keyed to the shaft
179 is a lever 180. The lever 180 is linked by a pin-
and-slot connection to one end of a link 181. The op-
posite end of the link 181 is restrained against anything
other than angular movement by a ball-and-socket con-
nection to a fixed point.

The result is that as the apparatus of FIGURES 6-10
moves back and forth between a first condition of low
degrees of skewing and profile interference and a second
condition of high degrees of skewing and profile inter-
ference, it also moves respectively back and forth be-
tween a relatively low degree of angular displacement
from normal-to-web-path attitude (say 3-5°) to a rela-
tively high degree of such angular displacement (say
10-18°), as illustrated in FIGURE 6. As will be clear
from FIGURE 6 the term “normal” as used in the ex-
pression “normal-to-web-path attitude” has reference to
a relationship of perpendicularity to the centerline of

the traveling web or, equivalently, a relationship of .

perpendicularity to any line or plane parallel to such
centerline of the traveling web.

This invention is not restricted to the siavish imitation
of each and every omne of the details described above
which have been set forth merely by way of example
with the intent of most clearly setting forth the teach-
ing of the invention. Obviously, devices may be pro-
vided which change, eliminate or add certain specific
structural details without departing from the invention.
For example within some of the broader aspects of the
invention, the roll 11 could be eliminated, the roll 12
could be tied to a stationary mounting so that it would
permanently remain at the position shown in dotted
lines in FIGURE 4, and the roll 18 could be mounted
for angular movement only between the dotted line po-
sition shown in FIGURE 4 and a second position similar
to the angularly disposed solid line position of the roll
10 as actually shown in FIGURE 4 but directly over-
lying the stationary roil 12. The roll 16 would be moved
between these two positions by the motor 46,

What is claimed is:

1. Web guiding apparatus comprising first and second
roll means for guidingly engaging a web traveling along
a given direction and extending under one of said first
and second roll means and over the other whereby the
degree of interference between the web engaging pro-
files of said first and second roll means as viewed along
said direction of web travel determines the degree of
wrap of said web thereon, roll mounting means for
angularly shifting both said first and second roll
means to thereby progressively adjust the profile relation-
ship of said first and second roll means relative to each
other back and forth between a first condition where,
as between said first and second roll means, there are
relatively low degrees of (1) skewing and (2) profile
interference and a second condition where, as between
said first and second roll means, there are relatively high
degrees of (1) skewing and (2) profile interference.

2. Web guiding apparatus comprising first and second
roll means for guidingly engaging a web traveling along
a given direction and extending under one of said first
and second roll means and over the other whereby the
degree of interference between the web engaging pro-
files of said first and second roll means as viewed along
said direction of web travel determines the degree of
wrap of said web thereon, roll mounting means for
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6

angularly shifting both said first and saidsecond roll
means to thereby progressively adjust the profile rela-
tionship of said first and second roll means relative to
cach other back and forth between a first condition where,
as between said first and second roll means, there are
relatively low degrees of (1) skewing and (2) profile
interference and a second condition where, as between
said first and second roll means, there are relatively high
degrees of (1) skewing and (2) profile interference with
the degree of profile interference between said rolls at
said first condition being zero.

3. Web guiding apparatus comprising first and second
roll means for guidingly engaging a web traveling along
a given direction and extending under one of said first
and second roll means and over the other whereby the
degree of interference between the web engaging profiles
of said first and second roll means as viewed along said
direction of web travel determines the degree of wrap
of said web thereon, roll mounting means to progressively
adjust the profile relationship of said first and second roll
means relative to each other back and forth between a
first condition where, as between said first and second roll
means, there are relatively low degrees of (1) skewing
and (2) profile interference and a second condition
where, as between said first and second roll means, there
are relatively high degrees of (1) skewing and (2) profile
interference, said roll mounting means including means
to shift said first and second roll means back and forth
together transverse to the direction of web travel incident
to said progressive adjustment back and forth between
said first and second conditions.

4, Web guiding apparatus comprising first and second
roll means for guidingly engaging a web traveling along
a given direction and extending under one of said first
and second roll means and over the other whereby the
degree of interference between the web engaging profiles
of said first and second roll means as viewed along said
direction of web travel determines the degree of wrap of
said web thereon, roll mounting means for angularly
shifting both said first and said second roll means to
thereby progressively adjust the profile relationship of
said first and second roll means relative to each other
back and forth between a first condition where, as be-
tween said first and second roll means, there are relatively
low degrees of (1) skewing and (2) profile interference
and a second condition where, as between said first and
second roll means, there are relatively high degrees of
(1) skewing and (2) profile interference, one of said first
and second roll means comprising a single roll and the
other of said first and second roll means comprising a
pair of rolls one of which is located on the approach side
of said single roll and the wother of which is located on
the withdrawal side of said single roll.

5. Web guiding apparatus comprising first and second
roll means for guidingly engaging a web traveling along
a given direction and extending under one of said first
and second roll means and over the other whereby the
degree of interference between the web engaging profiles
of said first and second roll means as viewed along said
direction of web travel determines the degree of wrap of
said web thereon, roll mounting means for angularly shift-
ing both said first and said second roll means to thereby
progressively adjust the profile relationship of said first
and second roll means relative to each other back and
fourth between a first condition where, as between said
first and second roll means, there are relatively low de-
grees of (1) skewing and (2) profile interference and a
second condition where, as between said first and second
roll means, there are relatively high degrees of (1) skew-
ing and (2) profile interference, each of said first and
second roll means comprising at least one roll canti-
levered from said mounting means to extend therefrom
partially across the transverse extent of said web.

6. Web guiding apparatus comprising first and second
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- roll means for guidingly engaging a web traveling along
"~ a given'diréctioni and exteriding under one of said first and
" second Toll means' and ‘over the other whereby the degree
_ of interference between the web éngaging profiles of said

" first and second roll means- as viewed along said direc-

--tion of ‘web travel determines the degree of wrap of said

“web -théreon, roll mounting. means for angularly shifting
- -both said first and- said second roll means to thereby
-~ progressively -adjust the profile relationship of said first
- and second roll means relative to-each other back -and
" forth between a first condition where, as between said first
and second roll ‘means, there are relatively low degrees

- of (1) skewing and (2) profile interference -and -a second

-condition where, as between said first -and second roll

- means, ‘there are relatively high degrees of (1) skewing

~and (2) profile interference, one of said first and second
- roll- means comprising a single roll and the other of said
first and second roll means comprising a pair of rolls one
: of which is located on the approach side of said single roll
_and the other of which is located on the withdrawal side
* of said single roll, each of said first-and second roll means
- .comprising at least one roll cantilevered from  said mount-
-ing-means to extend therefrom; partially across the trans-
‘verse extent of said web.

7. Web guiding apparatus comprising first and second
roll means for guidingly engaging a- web fraveling along
a given direction and extending under one of said first and
second roll means and over the other whereby the degree

-of interference between. the web engaging profiles of said
" first ‘and second roll. means as viewed along said direction
of web travel determines the degree of wrap of said web
- thereon, roll mounting means to progressively adjust the
profile relationship of said first and second roll means
relative to each other back and forth between a first con-

. dition where, as between said first and second roll means, -

-there. are relatively low degrees of (1) skewing -and’ (2)
- profile interference and a second condition where, as
between said first and second roll means, there are rela-
- tively high degrees of (1) skewing and (2) profile inter-
ference, said roll mounting means including means- for

respectively increasing: and: decreasing --the -degree of -

angular displacement of said first and second roll means
for a normal-to-web-path attitude as said rolis move back
and forth between said first’ and second “conditions.

8. Web guiding apparatus comprising. first -and second
roll :means for guidingly engaging & web traveling along
2 given direction and extending over one of- said:first and
-second roll means and under the other whereby-the ‘degree

" of interference between. the transverse-plane projections :

10
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between the transverse-plane projections of the first and

“second roll means and a second condition where there
-are relatively high degrees of (1) angular spacing and

(2) interference between the transverse plane projections
of the first and second roll means.
- 9.'Web giiiding apparatus comprising first and second

‘roll'means for guidingly engaging a web traveling along

a given direction and extending over one of said first and

-second roll means and under: the other whereby. the degree

of interference between the transverse-plane projections
of said first and-second roll means determines the degree

" of wrap of the web thereon, roll mounting means to pro-

. gressively adjust the relationships of the transverse-plane
“projections of said first and second roll means with respect

15

to ‘each ‘other back and forth between a first condition
wherg there are relatively low degrees. of (1) angular

- spacing and (2) interference between. the transverse-plane

20

projections of the first and second roll means and a second
condition where there are relatively high degrees of (1)
angular spacing and (2) interference between the trans-

" verse-plane projections of the first and second roll means,

~ said roll mounting means including means t6 shift said

- first and second roll means back and forth together trans-

“"verse to the direction of web travel incident to said pro-

25

gressive’ adjustment back and forth between said first and

‘second conditions.

10. 'Web guiding apparatus comprising first and second

" toll means for guidingly engaging a web traveling along

30

a given direction and extending over one of said first and
second roll means and under the other whereby the degree
of interference between the transverse-plane projections
of .said first and. second roll means determines the degree

"of wrap of the web thereon, Toll mounting means to pro-
. “gressively adjust the relationships of the transvserse-plane

35

40

“projections of said first and second roll means with respect

to’ each ‘other back and forth between a first condition

“where'.there are relatively low degrees of (1) angular

spacing and (2):interference between the transverse-plane

" iprojections of the first and second roll means and a.second

condition where there are-relatively high degrees of (1)

" angular spacing and (2) interference between - the trans-

verse-plane projections of- the first and second roll means,

" said roll' mounting means includin g means for respectively
" “increasing and decreasing the degree of angular displace-

-ment of said first and second toll means from a normal-
 to-web-path attitude as said rolls move back and forth

“between said “first and. second conditions,

 of said first and second roll means deterniines -the degree .

of wrap of .the web-thereon, rolt mounting- means- for
angularly shifting both said first and said- second .roll
means to thereby progressively adjust the relationships of
the transverse-plane projections of said first and second

" roll means with respect to each other back -and- forth be-

tween -a first condition - where -there are relatively -low
" degrees of (1) angular spacing and (2) -interference
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