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To all wha’m, it may concern:
Be it known that I, ENocE WAITE, a {31t1zen

“of the United States, residing at Frenkhn m

the county of Norfolk State of Messechusetts,

“have mvented a certem new and useful Im- |
~provemeént in Paper - Making Mechmee, of

which the followmcr 1s a specification reference

“being had therein to the agcompanying draw-
mngs. |
The 1nve11t10n rehtes to maehmee which are |

designed to form a continuous web of paper
Heretofore in such ma-

ed to produce a variety of paper characterized
by having considerable thickness and by hav-

Ing an upper surface covered with numerous

~ prominences - usually disposed in close and
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regular succession.
tant uses in the arts for such a paper, among
which may be mentioned the manufacture of

cops for yarn used in spinning and - other tex-
tile operations.

rolling a semicircular sheet of the paper upon

Such cops are formed by

itself into a conical form having walls of the

desired thlckness to insure sufﬁment strength. |

The yarn is then wound spirally over the sur--
- faceof the cop, and it is essential that the said

surface shall afford sufficient frictional hold
on the yarnto prevent the same from shppmcr
toward the small end of the cop and in conse-

quence becoming entangled and failing to be |
drawn pmperly oﬂ:’ the cop. Another use for

such paper 18 in the wrapping of articles of a

- somewhat fragile character where a certain
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- minimum amount of stock 1]:1

45

~ machine 1itself; secondly, they do not produce
a paper havmcr a satisfactory surface, or even
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amount of CUSthI]IIlO‘ effect 1s desired, and it

 becomesa matter of 1mportance to obtain this

effect to a sufficient degree with the use of a
.;he paper em-

ployed.

a paper with the kind of surface described are

~deficient in at least two important respects

First, thev occaslon excessive wear and injury
to certem portions of the mechanism of the

if ‘the surface is felrly satisfactory When the

paper 18 formed in the machine it has been

found that when such paper is rolled upintoa

T'here are variousimpor- |

cordance with my invention.
spective view of a portion of the upper apron. -

The conetructlons Wlth Wthh I am famlher |
whichhave hitherto been employed to produce

- copor 0therw1se subj ected to pressure the qual-
1ty of the surface becomes greatly impaired.

It is the object of my improvement to pre-

vent wear and injury to the parts of the ma-
chine and at the same time prodice a paper

the demred uses.
Further aims will appear in the course of

the following description.

‘The invention will first be descubed with
reference, to the accompanying drawings,
which illustrate the best embodiment of the de-

vice that I have yet contrived, and a,ft_erward

the distinguishing characteristics of the in-

‘vention will be pa,rtlculerly pointed out and
defined 1n the claims et the close of thls specr—

ﬁca,tlon

“In the drewmﬂ's Fw‘ure 1 isa perspectwe
view of a paper- ma,kmcr machine made in ac-

Fig. 2 is a per-

T

1 having a permenent surface fully adepted to
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1In the drawings, 1 represents the pulp-vat,

in the upper pert of which are set thie usua,l
suction-rolls 2. In the present case three

such rolls are shown, which operate to com-

bine three layers of pulp into a single web of
the same; but the invention is equa,lly appli-
cable to machmes having more or fewer suc-

tion-rolls.

The endless apron, commonly known as the
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“long felt,” on which the web of pulp is

formed from the successive. layers deposited
by the suction-rolls is desi

onated 3.
between the suction-rol

It passes
s and their corre-
sponding couch-rolls 4, thence back over the

couch-rolls, between rolls 5 and 6, thence by

a stralight run of some little lemrth to the
press—rolls 7 and .8, thence downward from

the press-rolls over an idle roll 9, end nally

”ba,ck to the pulp-vet

Anupper Apron is indicated at 10 It passes
around rolls1l1ina Washmﬂ'-box 192, sustained

abovethe pulp-vat, coming out from the wash-

Ing-box over the roll 13 and thence downward
between the rolls 5 and 6 and between the
press-rolls 7 and-8. From the press-rolls the
upper apron returns over carrying-rolls 14,
15, and 16 into the washing-box..

throughout 'the straight run of the latter be-
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Thus the g

upper apron closely overhes the long felt
100
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tween the rolls 5 6 and the press-rolls 7 8.
This arrangement is for the purpose of even-
ing the web of pulp carried by the long felt,
so that when it passes through the press-rolls
1t shall form a web of paper of uniform thick-
ness.  Such a web of paperis indicated at 17
as 1ssuing from the press-rolls and at that

point separating itselt from the long felt and
passing between hot drying-rolls 18.
Heretofore it has been attempted to impart
to the paper which has been formed by the
press-rolls a roughened surface of the char-
acter hereinabove described by passing it
while still upon the surface of the long felt
between an additional pair of rolls, one of
which is covered with wire: but it has been

~ found that the wire soon cuts into the felt and
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- ends of the pulp fibers enter between the f
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necessitates replacmcr the entire length of the
latter, inasmuch as it is difficult or unposmble
to piece the felt without rendering the paper
produced by the machine imperfect. Another
defect in such a construction as has just been
mentioned is that the paper is found to be too
dry when it passes through the second set of
press-rolls to take a 0'00d Impression.

] have ascertamed in the course of experi-
ments that 1t is practicable to employ in a
paper-making machine of the kind described
an upper apron susceptible 1tself of impart-
ing to the paper formed from the web of pulp
passing through the press-rolls the desired
roughened surface. Specifically I employ an
upper apron having a working surface of
coarse woven material, and I prefer for this
purpose bagging made of jute-strands. Pref-

erably, also, such woven material will be
_backed by a layer of felt, the latter being

caused to unite with the woven facing by a
suitable mode of manufacture—such, for ex-
ample, as repeatedly driving or forcing a
numerous gang or series of needles having
roughened or toothed sides through a loose
bat of felt superposed upon the baw‘ino* By
this means a part of the fibers of the folt- bat
are caused to enter the meshes of the woven
material. |

In passing between the press-rolls the pulp
1s forced into the interstices of the bagging
and 1s thereby molded into a series of promi-
nences of somewhat regular character and

‘pattern, but not too 1*egular——that 1s to say,

the prominences have not a perfectly smooth
and curving contour, but exhibit many minor
angularities. Further, the entire surface of
the paper becomes covered with minute scores,
corresponding with the fibers of the strands
of the bagging. Also when the pulp is com-
pressed by the press-rolls numerous loose
1bers
of the bagging and escape, becoming matted
down into the general surface of the paper.

In consequence the paper produced, and espe-
cially the prominences thereof, are covered
with minute stiff filaments, or, in other words,
the paper possesses a surface of what may be
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termeda ““hairy” texture made up of such loose
ends of fiber. These fibers therefore form
short hooks or spurs and lareely increase the
trictional holding power of the paper upon
varn or the like wound uponit. At the same
time the general surface from which these in-
dividual fiber ends project is solidly compact-
ed by the pressure of the press-rolls and is
not liable to become rageed or disinteerated
by repeated handling and use. Such project-
ing fibers also increase the cushioning effect
of the paper when used for certain other pur-
poses above referred to. The product thus
characterized 1s not herein claimed, it
described and eclatmed in an application for
United States Letters Patent filed by me No-
vember 30, 1900, Serial No. 38,125

By the use of an apron which itself 1s adapt-
ed to impart the desired roughened character
to the paper being made, and particularly by
the use of an apron having asurface of coarse
woven material, all danger of injury to the
long felt 1s avoided.

By the use of an apron composed of a bhaclk-
ing of felt and a face of jute-fiber bageing or
equivalent material the same apronis rendered
avallable both for the making of 01(]111‘11 Yy
paper and for the production of the improved
roughened paper herein desceribed.  Itisonly
necessary to reverse the apron upon its car-
rying-rolls in order to utilize 1t in cither de-
sired manner. A large saving in -expense Is
thus effected, especially where a single ma-
chine 1s in use, and the drawbacks incident to
transterring and storing an additional apron
are avoided.

“Another advantage is that the bageine sup-
ports the felt and prevents it from unevenly
stretching, and thereby injuring the quality of
the paper. The bagging is especially adapted
to withstand the severe drubbine which the
apron constantly receives in the washing-box,
the ordmary apron wearing out in onc or
two weeks, while the compound apron herein
described lasts from a month to six weeks.

What I claim 1s—

1. In a paper-making machine, in combi-
nation, the long felt and devices cooperating
therewith to form a web of pulp, the upper
apron acting independently of the forming
devices traveling in unison with the long felt,
resting in contact with the face of thesaid pulyp
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and having a surface of interwoven fibrous

material of coarse texture hebween the threads
and fibers of which portions and fibers of the
paper enter, whereby a roughened surface is
imparted to the paper that is being made, and
the rolls whereby the apron and felt are com-
pressed together with the paper between them,
substantially as described.

2. In a paper-making machine, the combi-
nation of devices for feeding a web of pulp.,
press-rolls to which such web 1s fed, and are-
versible apron passing between the press-rolls
and having on one side a surface of woven
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material adapted to impart a roughened sur-

face to the paper that is being made, and on |

the other side a surface of felt which may be

used to produce a smoother surface on the

paper, substantially as described.
3. In a paper-making machine, the combi-
nation of devices for feeding a web of pulp,

press-rolls to which such web is fed, and a re-
versible apron passing between the press-rolls

and having on one side a surface of jute fiber

~adapted to impart a roughened surface to the

15

paper that 1s being made, and on the other

side a facing of felt which may be used to

impart a smoother surface to the paper. =
4. In a paper-making machine, in combi-

nation, the suction-rolls, the long felt receiv-

ing the web of pulp from the .said suction-
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rolls, the upper apron acting independently

8

of the forming devices traveling in unison . .

with the long felt, resting in contact with the
face of the pulp thereon, and having a surface |
of interwoven fibrous material of coarse tex-

20

ture, and between the threads and fibers of

which portions and fibers of the pulp enter,

whereby a roughened surface is imparted to

the paper that is being made, and the rolls
whereby the apron and felt are compressed

together with the paper between them. -
In testimony whereot I affix my signature in

presence of two witnesses.

Witnesses:
KxocH E. WAITE,
Lerine Haryn Rice.

ENOCH WAITE.
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