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In the manufacture of paper maintenance and
control of the proper moisture content at each
stage-of the web’s progress is necessary to pro-
duce a product. of a desired and uniform quality.
It is recognized to be of extreme importance
that the moisture content of the finished web be
correct, and that the web contain neither too
much nor too little moistire. Various attempts
~ have been made heretofore to indicate, prepara-

tory to regulating, or to regulate, the amount of-

moisture in the finished web; but never with en-
tire success.. The plan now most generally used
comprises the application to opposite surfaces of
the web, or to spaced points thereof, of termi-
nals incorporated in a high frequency electrical
circuit, and since the conductivity of the paper
web to such -current varies in accordance with

" the’ moisture content, such devices furnish an

automatically or through the conscious actxon

- of one observing the need for correction.
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indication of the moisture content, but this indi-

cation is an imperfect one; it is rendered inaccu-

. rate by such differences.as changes in the thick-

‘ness of the web, the quality. of the fiber content

.thereof, and like factors, so that it is not an

accurate indication; furthermore, such devices

. can only be applied to small areas, and therefore

- they indicate only the conditions which obtain in

the region-of these areas, and it is found in prac-

" tice that they are: not a fair indication of the
moisture content of the entire web.

I.have discovered that the width of the web as

-, it leaves the drier section, or the calender stack

. or indeed, at any point in its progress, is a direct

index of the moisture content of the web, re-

gardless of the character of the paper, of .the

quality ‘of the fiber content of the paper, and
ke considerations. In other words, the width
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The above indicates a specific application of
this invention in a fleld where such means are
and have been long desired. However, it is also
of advantage to apply the same principles in
other flelds. For instance, in the shrinking of
textiles, it is of importance to indicate correctly,
and to initiate corrective measures to govern, the
shrinkage of the cloth. In a printing press, or in’
any reeling or unreeling operation, shrinkage may
be measured as an indication of moisture con-
tent, and accurate kncwledge thereof . permits
adjustments to be made to improve the quality
of the printed product. In the rolling of metal
plates, or sheets, the width of the sheet is an

_index of its thickness, and to provide accurate

means to measure variations in the width of the
sheet or plate, is to provide accurate means to.
determine the thickness of the plate. In conse-
quence, it is an object of this invention, more
generically considered, to provide a means for
accurately determining the width of the web (in-
cluding in this term, any sheet, plate or web-like
element), particularly a traveling web, and where
its width varies in direct relation to some other
characteristic, as moisture content or thickness,
to provide means for indicating, through indica-
tions of the variation in width, the variations in
this related characteristic, and as in the former

_ case, to provide means which may be operable
. automatically, if desired, to correct any departure

35

- shrinks by a given degree with the removal of a .

given percentage of moisture, and this shrinkage

can be accurately measured and it can be em= -

_ ployed as a direct index of the moisture content.
1t is therefore, a principal object of my inven-
tion, as applied to the manufacture of paper, to
give an indication, more accurately than by any
means or method heretofore known, of the mois-
-ture content of the web, or alternatively, to oper-
ate corrective devices by and in accorda.nce with

changes induced by variations in the width of’
the web. :.-In this connection it may be noted that.

any automatic corrective device of necessity par-
takes of the nature of an indicatigg device, and
that various corrective devices are known and
may be employed, hence, in this specification,
when an indicating device is referred to, the term
is intended to include, as well, corrective devices,
for to observe is to initiate correction, whether
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‘in. the observed characteristlc from a desired

normal,

As has heretofore been suggested, and as will
become apparent hereafter, the indication or
measurement of the width of a traveling web-
arises as a result of variation in the position of.
an edge of the web, to dispose that edge, trang-
versely of the direction of movement of the web,
to one side or the other of a normal or desired
position. . As will be further apparent hereafter,
such variation of the position of the edge from a
normal position may be made to operate auto-.
matically certain corrective agents. Since these
corrective agents may vary widely in form and

‘in effect, it follows that departure of the edge of

3. web from a desired ‘position may be made to
operate automatic -alignment-correcting devices,
to return that edge to its proper -position, and
thus the principles of my invention may be made

“use of to maintain alignment of the web at any

point in its travel, or for any purpose—for in-

- stance, in rerolling, or in feeding the web to a
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press. In consequence, it is a further object of ‘
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this invention to provide & means suitable fo
preserve edge-alignment of a traveling web or the
- like.

While the prineciples of this invention may be
" incorporated in varlous forms, it is one of the
objects of the invention fo provide such mecha-
nism whick may be operated simply and con-
veniently through the medium of producing a
differential pressure between the interior of =
holiow body and the atmosphere in whick the
web is running; which differential pressure is
variable by variations in the width of the web
as it travels past = slit, at opposite sides of which
the differential is applied, thereby making pos-
sible the mesasurement of such variations in the
nressure differentin? to indicate accurately and

directly varigtions in the width of the web,-

though these be small in smount; or if it is vari-
ations in scme other charscieristic, dependeni
upon variaﬁions in the widih, that is the thing
=, theﬂ indicating directly as ¢
intions i pressure differential,
te characteristic to be

]

s, or ab some stages of
can not be contacted
elers, and to aveid any
the web, it is preferable
ve any physicel contect
uring devices, It is g

bv t&ﬂ&ib &3
possibility m mar:“.rg
thai the web npever &
with the § re Or
further obiect %o provide such feelers which,
while very sensitive to small variations in width,
will keep the web fiossing in air, and will not
contact with the wekb. }

It is 2lso an objecs to provide such an arrange-
ment which is adaptable to webs of different
widths,

It is also an object to provide such an arrange-

10.

15

20

ment which will indicate the change in moisture .

content between one point and another in the
path of travel of such 2 web.

~ Additional objecis will become apparent as this
specification progrssses,

My invention, then, comprises the novel appa-

ratus, both generically and specifically, as dis-
closed diagrammeatically in the accompanying
drawing, and as will be more particularly dis-
closed in this specification and defined by the
claims which will terminate the same.
" The accompanying drawing illustrates appa-
ratus suitable to carry out my invention, angd
_suitable for incorporation in paper making ma-
chinery, to indicate or to correct for variations
in the moisture content of the web. The draw-
‘ing is purely diagrammatical in character.

Figure 1 is, in general, a side elevation of the
drier section and calender stack of a paper mak-
ing machine, illustrating my invention applied
thereto.

Figure 2 is, in general, a plan view of the web
with the feeclers or contact members applied
thereto, and illustrating diagrammatically cer-
tain indicating and correcting devices.

Figure 3 is & plan view of such & feeler or con-
tact device, and Figure 4 is & cross-section there-
through, showing its relationship to the web.

The last press rolls of & paper making maching
are indicated at 8, from whence the paper web
W passes to the drier section $ and thence to the
calender stack T to be wound upon a reel R.
The drying rolls 81 are heated by suitable means,
such means being customarily steam pipes 82
leading from & msain 83. The temperature of the

drying rolls 8! is controlled by regulating the.

pressure of steam admitted to them, and a pres-
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sure regulating valve 898 is shown as representa-
tive of means to control the steam pressure and
hence the temperature of the drying rolis. Since
these elemenfs are all common in the art, ang
form part of the paper machine, with which my
invention is not directly concerned, no further
description in detsil is believed to be necessary.
As pointed out above, I have discovered that
the width of the web varies in direct ratio to its
moisture content. The edges of the web, when
formed, are a precise and known distance apart,
and as the web is dried, these edges approach
one another, and the more moisture is eliminated,
the closer they approach. There i & point of
approzch or spacing of the edges of the web a2t
each point in its travel, which for any given
web s the desired normal spacing, corresponding
1o the desired proper and normal moisiure con-
itent for that particular web at that particulsr
point; and this is true regardless of the weight
or thickness of the paper, the character of its
fiber, or any other characteristiz of the web.
Aiccordingly, feelers are provided §o coniact the
opposiie edges of the web, or, one edge being
guided for movement in & given path, to contact
the opposite edge of the web and fo determine
the spacing from the fixed path of the opposite
edge; if, then, the edge of the web is inside of
such a feeler, or inside of the fecler’s position
for normal width and normal molsture content, -
too much moisture has been eliminated, and steps
should be taken, manusally, or aufomsticslly, to
lessen the temperature of the drying rolls, 8o
regulate the qualify of the stock, ar to regulate
the atimospheric condition of the surrounding
air, If, on the other hand, the edge of the web
is determined by the feeler to ke outward of this
normal position, not enough moisture has been
eliminated from the web, and steps must be teken
to increase the tempersture of the drying rolls,
or reversely to regulate the other factors affect-
ing moisture content ¢f the web. Regulation of
the temperature of the drying rolls is en obvious
(and generally effective} way of controliing the
moisture confent of the paper web, but by no
means is it the only way, nor necesssrily the
sole or the only way in which moisture control will
be effected. Other ways have been suggested
above, and any of these ways, or indeed any

suitable way, meay be employed, a2s necessity or

experience requires or suggests. However, inso-
far as this specification i{s concerned, where reg-
ulation of temperature of the &rying rolls is
mentioned, this is intended to include, as an
equivelent, the regulstion of &any such factor
as suggested above. :
"Obviously 1t is impr&cfsicable o contact the
edge of the web with & feeler pressing inwsrdly
in the plene of the web. Especiglly iz this im-
practicable when, as in some cases, it is desir-
able not only to measure the width of the web
(as an index of its moisture content) as it leaves
the drier section or the calender stack, but also
to measure the width of the web for a similer
purpcse, or for comparative purposes, as it enters
the drier section, or even while it is in the paper-
making section. Accordingly, the feelers are in
effect elements which are placed beneath the edge
of the web, but not necessarily in contact with
the surface of the web, to be covered more or
iess by the web as the web varies in width in
using the word “beneath” I do not intend to
imply that the feeler is below the web—only that
the feeler, whether above or below tie ‘web ‘ig
‘°benea.th” it to the extent that the web in part
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at least, covers the feeler, and is the more un-
covered by the web as the latter is of less width,
or as its covering edge shifts inwardly relatiye
to the feeler. The feelers are sensitive to such
.covering or uncovering by the web, or alter-
natively, they affect some other instrument which
is sensitive to the covering or uncovering of the
-feeler, thereby generating a force the amount
of which is in direct ratio to the width of the
web, and in consequence in direct ratio to the
moisture content, which force can be made use
of to indicate, or when desired, to effect auto-
matic compensation for, excessive or insufficient
moisture thus shown to be present within the web,

Generically considered, it is quite immaterial
what form such a feeler may take. It may be
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8 photo-electric cell, or it may be a target upon

which such a cell is directed. The feeler may
project a medium, in this instance light, or may
be the target for a projected medium such as
‘a.light ray; or the feeler may take the form of
a device to enable the creation of a pressure dif-
ferential on opposite sides of a narrow slit or
other opening extending transversely of the web,
which slit, by reason of its being covered to a
greater or lesser -degree, effects variations in the
pressure differential at the-opposite sides of the
slit, and this in turn will operate indicating or
automatic correcting devices. It is immaterial
whether the pressure differential be created by
a higher external pressure acting upon the web
and inwardly through the slit, or acting from
the slit outward upon the web.

Thus, as is best shown in Pigures 2, 3, and 4 the
feeler | may take the form of a small tube con-
stituting a chamber 10 within which & pressure
may be created by suitable means, which pres-
sure is permitted to escape through a narrow slit
or other small opening shown at i1, and extend-
ing generally transversely of the edge of the web,

* and just beneath an edge of the web and in con-
tact with the surface of the web. Pressure is
supplied, for instance, by a line 2 past regulating
means indicated at 20, which will produce in the
‘line 2 a constant pressure, and past an orifice 29
the capacity of which is equal t6 the total capac-
ity of the slit or slits supplied by this line. The
pressure in the line 2 affects a pressure sensitive
element such as the Sylphon bellows 21, and by
its action upon an arm 22 there may be indicat-
ed, upon a chart or drum 23, any variation in
the pressure in the line 2. The slit 1 is very
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“uncover the slot 11 to a greater degree; thus the

pressure can escape, or if it has been permitted
partly to escape, it will escape with greater facil-
ity, with the result that pressure within the
chamber 10 is lowered. This lowering of the
pressure is immediately -.communicated to-the

-Syilphon 21, and to the arm 22, and indicated

upon the drum 23, with the result, if the device
is to be manually controlled, that measures are
taken by the atteandant to decrease the temper-
ature of the drying rolls by reducing the pres-
sure of steam therein. If an automatic control
is desired, there may be mounted upon the arm'
22 a suitable contact 24 which will engage with
spaced contacts 25 and 26, in eircuit with an elec-

trically energized control device 28 operatively"

connected to the steam valve 80 to move the lat-

_ter in a direction to compensate for the greater

or lesser moisture content which is found in the

‘web at the point A. Alternatively, as indicated

earlier in this specification, the manual or the
automatic control may effect variations in the
character of the raw material, in the-atmospheric

. condition in the conversion room, in the me-
chanics of conversion, or in any material or con- -

dition affecting moisture content.  The arrange-
ment shown and described is purely illustrative
and rather primitive in character, and any suit-
able control may be employed, it being the pur-
pose only to indicate how, through the medium
of variations in the width of the web due to vari-
ations in the moisture content thereof, suitable

. indications can be given and corrections auto-
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narrow,.say .007 or .008 inch, and offers consid- -

erable resistance to relief of pressure through it,
-and the more of its length is covered, the greater
is this resistance. If it is fully covered the re-
sistance is the maximum permitted by the con-
stant pressure device 28; if it is fully uncovered
the pressure medium escapes from the slit as
fast as it passes the orifice 29, and there is no
pressure in the line beyond this orifice, .
It will be evident that since the slot {1 is nearly
or substantially wholly covered by the edge of the
. web when the laiter is of normal width, corre-
sponding to normal moisture content, the pres-
sure within the tube { will be permitted to escape
only from any small uncovered portion of this
slit, if -the tube is adjusted so that the slit 1
at normal width of the web is completely closed,
no pressure will be permitted to escape through
the slit. Now, if the drier rolls become too hot
or extract too much moisture from the web, the

feeler, located at the point A, preferably between:

the calender stack T and the heel R, will be
acted upon by the consequently narrower web to
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matically made; or the condition may be simul-
taneously and automatically corrected for and
indicated to an attendant,

Preferably at the point A two such feelers i

"are provided at opposite edges of the web, and-

in this case if one edge of the web is not guided
to run precisely in a true path, without variation
to one side or other of that path, the indication

-will still be correct inasmuch as the pressure

within each chamber (0 will be the aggregate
of the pressure as it is affected by the total length
of the slits 11 in the two feelers I at opposite
edges of the web. If the edges of the web shifi
to one side or the other, without any change in
the width of the web itself, while one slit will .
be opened a greater amount the slit in the oppo-
site feeler will be closed by the same amount and
the aggregate pressure in the interconnected feel-
ers will be identical, and in consequence, there
will be no adjustment and no change in the
indication. .If, however, there is a change in the
width of the web, the combined length of the
slits In the two feelers will change, and suitable

. indications will appear and correction be made.

It 18 preferable also in some instances to pro-

‘vide a feeler or feelers at the point B or near

the entrance of the web to the drier section.
These will indicate the width of the web at this
point, and those at the point A will indicate the
lesser width of the web at the latter point, be-
yond the drier section, and in this way there is
obtained an indication of the degree of drying

“in the passage of the web through the drier sec-

tion. There may be provided an indicator 23’
to indicate the width of the web at the point
B or to Indicate any changes in its width at that -
point. - This -indicator 23’ is, or may be in all
respects analogous to that shown at 23, but is
connected to the line 2 past individual constant

. pressure and orifice controls separate from those

at 20 and 29.
It may be desira_ble to accommodate the ma-




4

chine to webs of different width or because of
varying temperature conditions or cother condi-
tions, to effect adjustment of the feeler { in-
ward and outward of the edge of the web. Tc
this end, each such feeler, or at least one of
gach palr at the opposite edges of the web, is
mounted in a support 12 which is fixed in posi-
tion, and which carries a screw {3, engageable
with & threaded lug on the tube {, whereby by
& fine adjustment the tube may be moved in-
wardly or cuwvwardly of the edge of the web.

5
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Since the tube is thus adjustable, it is necessary -

to provide for the connection of the pressure line
- 2 through flexible connections or the like, as

indicated at 27 in Figure 3.

. While heretofore the feeler ! has been de-
scribed as & single slitted tube, disposed oniy
along or beneath one surface of the web, this
description hss been purely for simplicity of
understanding. Such a single feeler will operate,
and by itself is within the scope of my invention,
but for most satisfactory operation it is preferred
that it be constituted as two such slitted tubes,
one at one surface of the web and one directly
opposite at the other surface of the web, and
botha connected ¢ 2 common pressure line 2
through 2 constant pressure device 20 and ori-
fice 28 common to ihe two feelers. The arrange-
ment is shown in Figure 4.

Thus arranged, pressure from one (designated
for convenlence the lower one) tends to lift the
web; substantially equal pressure from the other
(designated, to distinguish i, the upper one),
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directed immediately towards and opposing the -

pressure from the lower feeler, tends to press
down the web. As a resuli, the web tends to foat
midway between the upper and lower feelers, but

35

%0 contact nelther. If ihe web’s edge moves in- -

wardly, both the upper and lower feelers have -

their slits uncovered by the same smount, and
belng connected in parallel to the same constant
. Ppressure and constant volume devices 20 and 29,
the reduction in pressure within their chambers
10 is identical, and they operate as previously
described.
Agein, the thickness of the web may be indi-
cated by passing it between two such feelers,
spaced apart by aboui the amount of the mazi-
mum thickness desired. If the web is of maxi-
mum thickness the pressure jets are interrupted
by 8 given emount, and the pressure velue fur-
nishes an index of this thickness. If the web
is less than maximum thickness, the interrup-
tion of the Jeis is less, and the pressure drops
-&s an Indication of the lesser thickmess. If the
web exceeds the meximum desired thickness, the
Interruption of the jets is graeter, or may be
total, and the increased pressure indicates the
grester thickness.
It will now be evident that the line 2, instead

of supplying pressure t¢ the interior chamber 19
of the members {, might instead produce & re-
duced pressure within that chamber, so that the
medium, air, is projected through the slit 1§ from
the open atmosphere into the interior, It will
be further evident that the member { might alsc
be formed as the target of a photo-electric cell,
or might be the cell itself, so that the strength
of the current is & function of the amount of
coverage of the member 1, which of course is
dependent upon the position of thf edge of the
web,

‘It will also be evident that the invention Is
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- gpplicable with equal facllity to fhe measure-

ment of the width of any web; for instance, in
the shrinking of texilles, as previously men-
tioned, or in the rolling of plates and sheets.
Since, in the latter instance, the width of the
plate or sheet is a function of its thickness, a
similar arrangement {o that described may be
provided to measure, and if desired, to correct
the thickness of the plate or sheet in accordance
with variations in its width which are & direct
result of variations in its thickness. The inven-
tion, therefore, generically considered, is a device
and a method for measuring and indicating (in-
cluding the conception of correcting) variations
in the position of an edge of or in the width of
% Web, usually a traveling web, and for indicating
varistions. in characteristics such as moisture
content, thickness, character of material or
workmanship, atmospheric conditions in the con-
version room, in the mechanics of conversion,
in the adjustment of the machine itself, or in
any of the many characteristics or conditions
which affect and which are a direct function or
criterion of variations in the width of the web.

What T claim as my invention is:

1. Means to determine the width of a travel-
ing web, comprising twe interconnected hollow
members, disposed beneath but substantially out
of contact with opposite edges of the web, and
each having s small siit extending transversely
of the adjacent edge of the web, in position to
be masked more or less in accordance with vari-
ations in the width of the web, means {o create
& pressure differential, through the slits, between
the interior of said members and the atmosphere,
which pressure differentiai will very in amcunt

In accordance with the aggregate amount of .

masking of the slits by the opposite edges of
the web, and indicating means responsive to such
changes in the pressure differential.

2. Means to determine the width of a iravel-
ing web or the like, comprising two intercon-
nected hollow members, disposed one sbove and
one below the web, each having & small siit ex-
tending transversely of the same edge of the web,
in position to be masked more or less in aceord-
ance with variations in the width of the web,
means i0 create & pressure difference hetween
the atmosphere and the interior of sald members,
through their slits, which pressure difference will
vary in amount in accordence with the aggregate
amount of masking of the slits by the displace-~

“ment of the edge of the web. as the web varies

in width, and indicating means responsive . te
such changes in the pressure difference.

8. Means to determine the width of & iravel-
ing web or the lke, comprising {wWo intercon-
nected hollow members, disposed keneath oppo-
site edges of the web and each having a small
slit extending transversely of the adjacent edge
of the web, in position to be masked more or
less, in accordamce with vaerlations in the widih
of the web, means to adjust one such member,
relative to the other, transverssly of the web,
means to create a pressure difersnce between
the atmosphere and the conneected interior of
sald members, through their siits, which pres-
sure difference will vary in smount in accordance
with the aggregate amount of masking of the
slits by the opposite edges of the web, and indi-
cating means responsive to such changes in the
pressure difference,
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