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To all whom it may concermn: .

Eit”iﬁay readily take up the water from the

' Beitknownthat I, ROBERT R. SMI"fH; aciti- | wet paper-stock or other wet material placed

zen of the United States, residingat New Hart-
ford, ecounty of Litchfield, and State of Con-
necticut, have invented certain new and use-
ful Improvements in Fabrics, fully described

and represented in the following specification

and the accompanying drawings, forming a
part of the same. _ o
This invention relates to certain improve-

ments in the manufacture of duck fabrics,
which while more particularly designed to be

used as felts for paper-making machines are
also useful in laundry-machines and in other
situations where a material or fabric of un-

usual moisture extractive and absorptive

qualities is required. . -
As is well known, in the paper-making art

the wet pulp after having been roughly put

into web form in various ways, according to
the style of machine employed, passes to the

felts, which serve to support and carry it on-
ward as it is subjected to various subsequent

paper-making processes. It is desirable to

cet as much water out of the pulp as possible

while it is on the felt. For thisreason, there-

fore, one of the requisites of a good felt is that

it shall have a high absorptive power, so as
to take up as much water as is possible from

the wet stock, and this absorptive power must

exist coincidently with strength and dura-
bility. In order, furthermore, that the felt
may not leave any marks on the paper-stock,

it is desirable either to form the fabric with
ed surface in the first instance or else
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to so make it that it shall acquire as soon

as possible a smooth or matted surface—that

is, the warp-threads and the filling which

constitute the felt fabric shall become so
nearly homogeneous that the marks of the
weave will not appear on the paper. - Finally,
since the strain upon such felts or fabrics 1s

practically wholly in the direction of the warp-
threads these threads should be formed with
the object of withstanding this strain and at
the same time possess as far as is possible the
other requirements for a fabric of the char-
acter described. - - o

It is the object of this invention to produce

a very durable duck fabric for paper-making

felts and other analogous purposes which
shall be in a high degree absorptive, so that

thereon and from which after the wet ma-
terial has been removed the water may be
quickly extracted and the felt dried and so
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' put into condition to receive another charge |

of wet material, and to produce such a fabrie
| cheaply and by ordinary weaving processes.

having high absorptive qualities have been
" heretofore produced, but the goods have been
made of fine yarn and have been woven in
two, three, and four plies bound together by
warp-threads arranged for the purpose.
While these goods are effective for the pur-
pose, the expense of producing them has been
so large as to practically prohibit their use.

| In the fabrics heretofore commonly used
for the purposes for which this invention is
intended the warp-threads have been tightly

twisted and subjected to a hard beaming, with
‘the idea that the tight twisting and hard
beaming would increase their strength. In
practical use, however, such fabrics, and par-
ticularly paper-making felts, are in the ma-
chines in which they are employed run over

‘travel through the machine is caused to
change its direction of travel very frequently,

manipulation in order to get the water which
‘it has absorbed from the wet material which
‘it carries out of 1t.
‘quent .changes of direction of travel is of

bent and straightened, and this bending and
‘straightening, together with the other ma-
nipulation, cause the several threads which
-constitute each tightly-twisted and beamed
| warp-thread to rub or chafe on each other.
The tight twisting and hard beaming, there-
fore, instead of adding to the strength of a
fabrie which is to be used as a paper-making

~ TFabries for the purposes before named and

The result of these fre-

‘course to cause the fabric to be continually
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‘and around a very large number of rolls—
‘that is to say, the fabrie in the course of its
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and it is further subjected to considerable
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felt or other analogous purposes actually

weakens the fabric, because.the friction and

‘rubbing upon each other of theseyveral threads

which constitute each warp-thread éause them

to break, thus weakening the warp, and the

fabric soon becomes useless.
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~Attempts have also been made heret ofore .. -
to produce a fabric for the uses described
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having a napped surface, such a surface be-

ing very desirable for the produetion of cer-

tain classes of paper. Owing, however, to the
hard twist given to both warp and filling, such
attempts have not been successful, as by the
time sufficient nap is raised the goods have
been very much weakened, owing to the in-
jury to both the warp and filling threads.

In producing afabricin accordance with my
invention instead of tightly twisting the warp-

threads and subjecting them to hard beaming

Iaive the warp-threadsaslittle twistasiscom-
patible with warping purposes—i. e., to en-
able them to be led from the spools to the
beam or loom. The amountof the twist will
vary in accordance with the fabric and stock:

~but it is intended to range from a half to one

20

and one-half turns to theinch,whereas in simi-
lar fabries as heretofore made the twist has
usually been as great as four or five turns
to the inch. The warp-threads of my fabric
are therefore slack-twisted, and the several

~ threads which constitute each warp-thread

30

35

40

45

50

55

6o

- production of fabric of this class.

are as nearly as possible parallel to each
other and as nearly as possible the same
length. The strain upon them is conse-
quently distributed more equally between
them. Iurthermore, as the fabric is bent
and manipulated there is far less chafing and
friction between the individual threads which
counstitute each warp-thread. Theliability of
breakage is therefore largelyreduced. It wilt
also beseen that by thus using a slack-twisted
warp-thread I gain in absorptive qualities,
since the slack-twisted warp absorbs water
much more readily than a tightly-twisted
warp and also gives it up much more readily.

The filling of a fabric construected in ac-
cordance with my invention is composed
mainly of rovings. The term ‘“rovings?” is
a well-known one in the textile arts and is
used to denote a substantially untwisted as-
semblage of fibers, the strands of roving being
given only a slight twist for the purpose of
enabling the untwisted fibers comprising the

strands to hang together while the roving is

being subjected to the various subsequent
processes. It is to De understood that the
strain in the direction of the filling of paper-
making felts and similar fabries is inconsid-
erable, and the question of strength in this
direction does not therefore enter into the
The fill-
ing, which is much larger in cross-section
than the warp-threads, is preferably formed
of two or more strands of roving loosely laid
around a fine supporting-thread, which I term
a “‘carrier-thread.” The invention is not,
however, limited to any particular number
of strands of roving. The carrier-thread is
not wound upon or around the strands of
the roving in order to hold them together.
On the contrary, it simply serves to sup-
port and lead the strands of roving which
are wound or laid upon it, as few turns as
possible being given the strands, and yet
cause them to adhere to the carrier-thread
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and pass with it through the shutile of the
loom. Inasmuch as the rovings are not
twisted before they are wound upon the car-
rier-thread and are not spun or tightly twist-
ed around the carrier-thread, it will be seen
that the fibers of the cotton which constitutes

the rovings are not twisted; but when they

are in position on the carrier-thread they are
as nearly as possible parallel to each other
and to the thread—that is to say, while each
strand of roving is wound around the carrier-
thread, yet the fibers of the strands are not
twisted, but liein a fluffy mass on the carrier-
thread. It will be seen that a filling of this
character introduced between the slack-
twisted warp-threads before deseribed pro-
duces an exceedingly flexible and very ab-
sorptive fabriec. The practical absence of all
twist in the fibers which constitute the filling
utilizes in the highest possible degree its sus-
ceptibility for the absorption of water and
also renders it possible to get the water out
of 1t much more quickly and thoroughly than
would be the case if the rovings were twisted
before being wrapped around the carrier-
thread, and the same is true in a lesser degree
of the slack-twisted warp-threads. Further-
more, a fabric composed of a slack-twisted
warpand a filling such as has been deseribed
assumes the desired homogeneity of surface
much guicker than a fabrie in which the ele-
mentsare twisted before the fabric is woven.
Finally, such a fabric as has been deseribed
can be readily napped, especiallyif the num-
ber of warp-threads be somewhat reduced, so
as to expose the filling, which can be readily
done without weakening the fabrie to such
an extent as to impair its effectiveness for
the purposes for which it is intended.

Inthe accompanying drawings, which form
a part of this specification and in which like
characters of reference indicate the same
parts, Figure 1 is a diagrammatic sectional
view, onanenlarged seale, through the fabric,
the plane of section being in the direction of
the warp-threads. TI'ig. 2 is a section at right
angles to I'ig. 1. Tig. 3 is a diagrammatic
elevation, on an enlarged scale, of the filling.
Fig. 4 is a diagrammatic elevation, on an en-
larged scale, of the improved warp-thread.
Fig. 5 is a diagrammatic elevation, on a large
scale, illustrating the old form of warp-thread.
Fig. 6 is a diagrammatic sectional view, on
an enlarged scale, illustrating a fabric con-
structed in accordance with the invention and
having a napped surface.

Referring to the drawings, 1 indicates the
warp-threads, and 2 the filling composed of
rovings. 'The strands of rovings are, as has
been before stated, wrapped around an inte-
rior or carrier thread 3 with as few turns as is
possible, the arrangement being indicated in
Fig. 3. It is to be observed that the strands
of rovings are wrapped around the carrier-
thread with long turns and the strands them-
selves are not twisted. The result is there-

\ fore that the fibers which compose the rovings
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are not twisted. ; ‘Vhéll:', thercforc, the rov-

~ ings are in place on the carrier- thread, the
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ﬁbers which compose the rovings are substan-

tially parallel to each other.
The improved form of warp is indicated in
Fig. 4. When thisis compared with the warp

marked 4, (see Fig. 5,) which represents the |

old form of warp, it will be seen that thereils
much less twist in the new warp and that
consequently the warpis much looserin struc-
ture.
therefore, nearly the entire absorptive qual-
ity of the cotton is utilized, and the warp is

also muich more absorptive than the old form.

Furthermore, the desirable matted surface is
much sooner attained with a fabric of this
description, as the warp Smks into thc ﬁllmﬂ'
after little use.

In Fig. 6 isillustr ated a fabric constr uctcd
in accordance with the invention, the fabric
being here shown as having an appcd surface,

said surface being markcd 5. It will be ob-
served that the numbel of warp-threads in
this fabric hasbeen reduced as compared with
the fabric shown in Figs. 1 and 2, so that the
surface of the filling is cxposed tothe napping
mechanism.

What I claim is——

1. Afabricconsisting of slack-twisted warp-
threads and a-filling, the fibers of which are
substantially untwisted, csubstantmlly as de-

scribed.

2. A fabricconsisting cf slack-twisted warp-
threads and having a ﬁllmg of rovings which
are supported by a carrier-thread, substa,n-
tially as described.

So far as the filling is concerned,

‘F

S

8. Afabric consisting of warp-threads and
having a filling of rovings supported by a car-

_ 11er-thrca,d substa,ntlally as described.

4, A fabric consisting of warp-threadsand
a filling of rovings suppcrtcd by an internal
carrier “thr ead, substantlally as described.
5. Afabric ccnsmtm o of slack-twisted warp-
threads and a filling cf rovings supported by
aninternal carr 1c1-13h1 cad,substantla,lly asde-

scribed.

6. Afa,buc consisting of warp-threads and
a filling of rovings wrapped around a carrier-

thread, substantially as described.

7. Afabrieconsisting of slack-twisted warp-

threads and a filling of rovings loosely

wrapped around’ a car rler-thread substa,n-
tially as described.
8. A fabricconsisting of slack-tmstcd war p-

.thrcads and a filling thc fibers of which are

substantially untwisted said fabric having a

napped surface, substantially as dcscubcd

9. A fabric ccnmstmn' of warp-threads and

a filling of rovings suppcrted by a carrier-

thread, said fa,brlc having a nappcd surfacc,
substa,ntla,lly as descrlbcd |
10. A fabric consisting of warp- -threads and

" | a filling of rovings supported by an internal

carrier- thread said fabric having a na,ppcd
surface, substantla,lly as dcscrlbcd |

In testimony whereof I have hereunto set
my hand in the presence of two subseribing
w1tnesscs

ROBERT R. SMITH.

Witnesses:
- FrED O. CLARKE,
PALMER H. CHAMBERLAIN.
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