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To all whom i ;%(:W CONCETTL:

Be it known that I, THOMAS BPNTON DOR—' to the threads longitudinally shown. and the

No. 781 407

UNITED STATES

Paten‘ted J anuary 31, 1905

PATENT OFFICE.

| _THOM AS BENTON DO_RN AN, ()F*PHIL‘ADELPHIA, PENN SYL,VANIA.' |

 WOVEN FAB_mc. '

SPECIFICATION iormme‘ palt of Lettere Patent No. '781 407, dated J anu.ary 31, 1905

| Applleatmn ﬁled Septemher 14, 1904: Seual No, 224 448, .

NAN, a citizen of the United States, residing
at Philadelphia, in the county of Philadelphia

and State of Pennsylvania, have invented cer-

tain new and useful Improvements in Woven

- Fabries, of which the following is'a specifica-

10

My invention Telates to Woveniabl ics, such
as are used for carpets and rugs, and more
particularly to that class of such fabrics in

- which the pattern and color effects are pro—

~ threads.

- ing and homogeneity with consequent dura-

20

._.30

35

duced by

figuring weft-threads and figuring
warp- threade aseoelated with eultable bmder—

My invention has for its ob]eete wht weav-

bllltV and strength, an arrangement whereby

the binder warp - threads. are drawn very
| ti'uhtly at the points where they cross the fig-
‘uring weft-threads. thus effectually mdentme
- the ﬁcrurmo' weft-threads and producinga plle—

like appearance of the figuring weft- threads
reversibility of the fabrle economy 1n the
cost of production, purity of color éffects, and

-embossed or pile-like appearance, and the at-

tainment of a.considerable numbel and variety
of 001018 and contraemno‘ var 1etlee OT stl uc-
tural appearance. o

Other objects of my mventlon W1ll appearz
- from the following deserlptlon of the carpet
fabric shown in tlle accompanyling drawings

and embodying my invention. I will now
deseribe such fabriec and wiil thereatter pomt

- out my invention in claims.

40

45

50 and 6 to 15, meluswe lzhe threads ehown 1n.-

Figures 1, 3, and 4 and 6 te 15 meluswe

are dlaﬂ‘l ammatlcal longitudinal seetlons or

sections taken on planee parallel to the warp-

threadsand atright angles to the weft-threads,
of portions of the fabrlc each view showmo'
“two consecutive sets of, weft—threads and the
different views showing different arrange-
ments or color-effects attainable in one fabrie_

with one sequence of threads. Tig. 2 is a

transverse section of a portion of the fabric
~on a plane indicated by the line 2 2, Fig. 1..
Fig. 5 is a similar view on a plane indicated

bv the line 5 5, Fig. 4. In Figs. 1, 3, and 4

separated for clearness of illustration.
‘Figs. 2 and 5 the threads are shown of their

approximate relative sizes and in thelr ap-

‘proximate relative positions.
tion, reference being had therem to the accom- |

panying drawings, formmcr a part thereof.

| weft-threads 7 and 8.

| ing weft-threads 4 and 8 may be éeru.
binder we.

| effects only in that they form. transverse lines '

I eross- seetlon are exaggerated 1n size relatwely_

threads longitudinally shown are vertically

In

The fabric is provided Wlth binder Weft-_ L

threads and figuring weft-threads in sets of
eight weft- threads eaeh each set comprising
In succession . two blnder weft-threads 1 and-
9, two figuring weft-threads 8 and 4, two o
binder Wett threads 5 and 6, and two ﬁO’urmﬁ"_
Where eolld color ef-
iguring weft-
| threads 8 and 7 will both be of the same color
~and the two figuring weft- threads 4
‘will both be of the same color.
such a dlsp031t10n of colors, the ﬁwurmﬂ' Weft-”

feets are desirable; the two

Assummcr

threads 8 and 7 may be black and the ﬁe'ur-

't - threads contribute to the color

between the figuring - threads, but as such

transverse lmes_ thev_ replace the shadows
which usually appear between transverse
lines of pile-loops of a Brussels fabric, and it
1s therefore usually desirable that they should .
‘be of a dark color, and black is frequently a
“desirable color for these threads.

We may

and 8

l‘he '

60

5 |

30

assume, therefore, that all the binder weft-

th1eads are blaeh

same ply throughout a fabric, they may be

dlffelentlv eolored to harmonue with prevail- -
| ing eolor effects at the face and back of the

fabric. - The fabric is' provided with binder

is red-and that the ﬁ0'ur1n0‘
oreen.

warp-thread B is
- The binder warp -threads ¢ and o

As, however, the binder
'Wett-threads may be mamtamed alwaye in the

‘warp-threads and figuring warp-threads. We
Iay assume that the hﬁ‘urme warp-thread A

9_0'.

merely form thin longitudinal lines between |
the figuring threads, and we may assume that

they. are blael{

ply to ply throughout the fabric. The se-
numbers. The arrangement of warp-threads
18 shown 1n Figs. 3 and 5. The arrangement
shown would promde 1n eaeh dent of the reed
in succession a figuring warp-thread A, a fig-

TheV repeatedly pass from

95
quence of the welt- threads 1S mdleated by their

100
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&

uring warp - thread B, two binder warp- |

~ threadscand ¢, a figuring warp-thread A, and

a figuring warp-thread B. This enables the

figuring warp-threads to be brought to the

surface in pairs of the same color, the several
palrsof figuring warp-threads on each surface

- being separated by binder warp-threads. In

10

15

20

the weaving of the fabric shown the binder
warp-threads may be controlled by journals
or heddles. The lifts of the binder warp-
threads are the same throughout the fabric
and are as follows: first shot, binder ¢ up:
second shot, binder ¢ up; third shot, binder
d up; tourth shot, binder ¢ up; fifth shot,
binder ¢ up; sixth shot, binder & up: seventh
shot, binder ¢ up; eighth shot, binder ¢ up.
The figuring warp-threadsare preferably con-
trolled by jacquard mechanism for selecting
and lifting the threads to produce the desired
pattern and color effects.

In the weaving of the color effect shown in
Figs. 1and 2, which is a weft effect and would
be solid black on the face and solid écru on

- the back with the colors above mentioned. the

25

lifting of the binder warp-threads would be
as above stated, the binder warp-threads ¢

-being up and the binder warp-thread ¢ and

30
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the figuring warp-threads A and B down for
the first shot, the binder-warp ¢ and the fig-
uring-warps A and B up and the binder-warp
d down for the second shot, the binder-warp
up and the binder ¢ and the figuring-warps
A and B down for the third shot, the binder-
warp ¢ and the figuring-warps A and B up
and the binder-warp ¢ down for the fourth
shot, the binder-warp ¢ up and the binder-
warp ¢ and the figuring-warps A and B down
tor the fifth shot, the binder-warp ¢ and the
figuring-warps A and B up and the binder-
warp ¢ down for the sixth shot, the binder-
warp ¢ up and the binder-warp @ and the fie-
uring-warps A and B down for the seventh
shot, and the binder-warp ¢ and the figur-
Ing warps A and B upand the binder-warp ¢
down forthe eighth shot. This completes one
set or unit of weaving and is exactly repeat-
ed inthe secondset shown. By reason of the

~alternate lifting of the figuring warp - threads

the successive shots will go to the different
plies and alternate shots to the same ply, the

- wefts 1, 3, 5, and 7 being in the upper ply and

55
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the wefts 2, 4, 6, and 8 in the lower ply. The
binder warp-thread ¢ is woven first over the
upper-ply binder weft-thread 1 and then be-
tween the upper and lower pliesuntil it binds
the lower-ply binder weft- thread 6.
binder warp-thread ¢ is woven first under the
binder weft-thread 2 and binds this thread in
the lower ply and then over the ficuring weft-
thread 38 and then through the fabric and
backward and under the lower-ply figuring
weft-thread 4 and then again through the fab-

“ricand over the binder weft-thread 5,and thus

65

this binder warp-thread successively binds in
the upper and lower plies the binder weft-

The

781,407

thread 2, the figuring weft-threads 8 and 4.
and the binder weft- thread 5. The binder
warp - thread ¢, as aforesaid, passes around
and binds the lower-ply binder weft-thread 6
and then it passes through the fabric and over
the upper-ply figuring weft-thread 7 and then
through the fabric and backward and under
the lower - ply figuring weft- thread 8 and
then again through the fabric and over the
upper-ply binder weft - thread 1 of the next
set, and thus the binder warp-thread ¢ succes-
sively binds the lower-ply binder weft-thread
6 and the upper-ply figuring weft - thread 7,

the lower-ply figuring weft-thread 8, and the

upper-ply binder weft-thread 1. Thus in this
set each binder warp - thread binds an equal
number of weft-threads and performs an
equal amount of worlk, but is very tightly
drawn at the points where it binds the ficur-
Ing weft-threads by reason of the fact that it
successively binds four threads which are suc-
cessively in opposite plies and that it is drawn
backward in passing from one to the other of
the two figuring weft-threads. The conse-
quence of this construction is that the figur-
1ng weft - threads are very tightly drawn at
the points where they are bound by the binder
warp - threads and are therefore deeply in-
dented, so that the fabric has a pile - like ap-
pearance, such as 1s highly desirable. It will
be observed that this construction places each
figuring weft - thread in a separate loop of
binder .warp-threads, in which loop it is very
tightly drawn. It will also be observed that
the binder weft-threads are arranged with two
binder weft - threads in each loop of binder
warp-threads and that the binder weft-threads
are not so tightly drawn as the figuring weft-
threads. This, however, enhances the appear-
ance of the fabric,since it produces transverse
dark lines imitating the shadows of a Brus-
sels fabric. The relative thicknesses of the fig-
uring and binder threads may be so adjusted
that this shadow effect will greatly add to the
appearance of the fabric, associated as it is
with such tight tying of the ficuring-threads
that the figuring-threads arelooped or of pile-
like appearance. The binder warp-threads are
individually so tightly drawn that they are
but slightly visible on the face of the fabric,
and In this construction they are most tightly
drawn on what would otherwise be their most
prominent points. Thus uniformity of ap-
pearance 1s attained and their visibility is
equalized and as a whole is minimized.

In the arrangement of threads shown in
Fig. 3 the color effect with the colors above
mentioned would be solid éeru at the face and
solid black at the back of the fabrie. This
also 1s a wett effect. The different manipu-
lations of the figuring warp-threads to weave
this structure will be obvious from the draw-
ings and from the description ahove given.
In the weft effects the figuring warp-threads
are within the fabric and act as stuffers to
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: se'parate. the figuring wéft—thr'ea',ds and pr 0- |

duce an embo&sed appearance, the binder
Warp-—threads acting as binders for the fi

ing weft-threads.
Flos 4 to 7, inclusive, show three d1ﬂ’elent'

warp eﬁects In the eﬁect shown in Figs. 4
and 5 the figuring warp-thread A, which 1 may
be red, appears on the face of the. fabric, and

the ﬁtrurmcr warp-thread B, which may be.
green, appears on the back of the fabric. In

the weaving of this warp effect and, in faect, in

- all effects shown the disposition of the Warp-

20

30

35

- oround for. a design.

threads for the first and second shots and for
the fifth and sixth shots is the same as above
described relative to the effect shown in Figs.
1 and 2. For the third shot the binder & is

up and the figuring-warp A is up and the
binder-warp ¢ and the figuring-warp B are
down.

for the seventh shot has the

the ficuring-warp B down. The shed for the

elghth shot has the binder ¢ up and the binder |
C down but is otherwise the same as for the

Thus the ﬁo“urmo* wett-threads -

qeventh shot.
oo to the center of the fabric and act as stuffers
to separate the figuring warp-threads, and the
binder Weft—threads indent the ﬁo‘urmcr warp-
threads and produce an embossed effect.

This warp effect, which with the colors as-

sumed would be solid red at the face and

solid green at the back, is of exceptional | i

purity and well adapted to be used as the
Fig. 6 exhibits solid

© green at the face. and solid red at the back of

the fabric. Thisisalsoan effect of exceptional

- purity and well adapted for the ground of a

40

45

pattern. Fig. 7 exhibits a combmatlon with-

in each set of the two color effects shown in-
Figs. 4 and 5 and in Fig. 6. Obviously the

succession of the colors exhibited. in the con-

struction shown in Fig. 7 could be changed so

that the effect would be agreen and red at the
face and red and green at the back, -~

" Figs. 8 to 15, mcluswe, show the eight pos-

" sible - varieties of contrasting warp and weft

50

55

6o

effects, one warp'effect and one wett efiect be-
ing combmed In each set or unit of weaving.

In K T]G 8 the colorq would be black and red_'
at the face and écru and green at the back,.in | -

Fig. 9 black and green at the face and ecru
(md red at the bacl{ in Fig. 10 red and black

at the face and green and acru at the back, in
- Kig. 11 oreen-and black at. the fac‘e and red
and écru at the back, in Fig. 12 écru and red.

at the face and black and green at the back,
in .Kig. 13 écru and O'I'een at the face and black
and led at.the back in Fig. 14 red and écru

 at the face and green and black at the back,
“and in Fig. 15 oreen and écru at the face and

“red and bla,ek at the back.

colors for each ficuring weft-thread these

seveml Varlatlons of structura,l arrangement

i

our-

For the fourth shot the binder ¢is up,
the figuring- -warp A is up, and the binder ¢
and the ﬁorm ing-warp B are down. The shed

binder ¢ up and
the ficuring-warp A up and the binder d and

With different

- It 1s obvious that various modlﬁcatlons may
be made in the construction shown and above

particularly described w1thm the prmclples
and scope of my invention. .

3

would of course exhlblt 9 G‘re&ter varlew of;'
,colormms -

70

- What I elaim as new, and desn'e to secure

..bV Letters Patent, 1s—

1. A woven fabl ic havmo‘ hu“urmﬁ' weft-

threads and binder weft- threads and binder
‘warp-threads, the binder warp-threads bind-

ing the binder weft-threads with a plurality

of binder weft-threads in each loop of binder

warp-threads and bll‘ldlnﬂ" the ficuring weft-
threads with a single figuring weft thI ead in
each loop of binder warp- threa,ds |

2. A woven fabric- having - ﬁO‘urmO‘ weft—

warp-threads and binder walp—thleads the

binder warp-threads binding the binder weft-
threads with a plurality of bmder weft-threads

in each loop of binder warp-threads and bind-

ing the ficuring weft-threads with a s

7S

30

threads and binder weft- threads and hfrurmo' -

ingle -
_'ﬁourmw we‘rt—thread in each loop of bmdel |
warp- -threads, the ficuring warp-threads act-

90.

Ing as stuffers between the surf&ce Ile figur-

ing weft-threads.
3 A woven fabric having
thl eads and binder weft-threa,ds and

threads with a plurality of bmder weft-threads
in each loop of binder warp-threads and bind-
ing the figuring: weft-threads with a single
iguring Weft-thread in each loop of bmdel
warp- threads, the ficuring weft-threads act-
ing as stuffers between the Surtace ply figur-
ing warp-threads. | |

4 A woven fabric havmo* ficuring weft—

-th**eads and binder weft- threads and ﬁcrurmtr

fig mmﬁ* weft--

ouring - -
~warp-threads and binder Warp—threads, the-
‘binder warp-threads binding the binder weft-

05

100

105

warp-threads and binder warp- thleads, the |

Dbinder warp-threads binding the binder weft-
threads with a plurality of bmder weft-threads

in each loop of binder warp-threads and bind-

ing the figuring weft-threads with a single
- ﬁ0*u111:10" wett- thleﬂd in each loop of binder |
ouring warp-threads act- -

warp- thleadq the £
111{1' as stuﬂt'ers between the surface- ply figur-
ing weft-threadsand the fi

{_]-...

uring warp-threads. |
5. A woven -fabric havmﬂ‘ ﬁO’U.I‘lIlG weflt-

‘threads and binder weft- threads and blndel
warp-threads, the binder warp-threads bind-
ing the binder weft-threads with two binder
weft - threads in each loop of binder warp-
threads and binding the figuring weft-threads _J
‘with a single ﬁo*urmtr wett-thread in each loop o

of bmder Warp- threads | , |
6. A woven fabric having figuring Weft-;
threads and binder weft- threflds and ﬁwurmﬁf .
- warp-threads and binder warp-threads, the
~binder Wa,rp-threads binding the binder weft-
threads with two binder welt-threads in each
loop of binder warp-threads and binding the

iguring weft- thl eads-
-acting as stuffers between the Surta,ce p

[TO

115
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125

130 |




&

figuring weft-threads with a single figuring

10

IS

20

30

35

wett - thread in each loop of binder warp-
threads, the figuring. warp-threads acting as
stutfers between the surface - ply ficuring
weit-threads. = o

7. A woven fabric having figuring weft-
threads and binder weft-threads and ficuring
warp-threads and binder warp-threads, the
binder warp-threads binding the binder weft-
threads with two binder weft-threads in each

loop of binder warp-threads and binding the

figuring weft - threads with a single weft-
thread in each loop of binder warp-threads,
the figuring weft-threads acting as stuffers
between the surface-ply ficuring warp-
threads. |

3. A woven fabric having figuring weft-
threads and binder weft-threads and figuring

i

‘warp-threads and binder warp-threads, the

binder warp-threads binding the binder weft-
threads with two binder weft-threads in each
loop of binder warp-threads and binding the
figuring weft-threads with a single ficuring
weflt - thread in each loop of binder warp-
threads, the figuring warp-threads acting as
stufters between the surface- ply figuring
welt-threads and the figuring weft-threads
acting as stuffers between the surface-ply fig-
uring warp-threads.

9. A woven fabric having figuring weft-
threads and binder weft-threads and binder

warp-threads, each binder warp-thread pass-

ing from a binder weft-thread to a figuring
wett-thread of one surface ply and binding
the same and then passing backward through
the fabric to a figcuring weft-thread of the

~other surface ply and binding the same and

40

45
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55
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then passing toa binder weft-thread, and pass-
ing from a binder weft-thread to another
binder weft-thread between ficuring weft-
threads bound in like manner by another
binder warp-thread.

10. A woven fabric having figuring weft-
threads and binder weft-threads and binder
warp-threads, the binder warp-threads being
arranged In two sets, the binder warp-threads

of one set passing from a binder weft-thread

to a figuring weft-thread of one surface
ply and binding the same and then passing
backward through the fabric to a ficuring
wett-thread of the other surface ply and bind-
ing the same and then passing to a binder
wett-thread, and passing from a binder weft-
thread to another binder weft-thread between
1guring weft-threads bound in like manner by

the binder warp-threads of the other set.

11. ‘A woven fabric having figuring weft-
threads and binder weft-threads and binder
warp-threads,the weft-threads beingarranged
1n sets of eight weft-threads each, four ficuring
wett-threads and four binder weft-threads in
each set, the binder warp-threads binding the

- warp-threads being arranged in two sets and

781,40

binder weft-threads with two bhinder weft-
threads 1n each loop of hinder warp-threads
and binding the figurine weft-threads with a
single figuring weft-thread in cach loop of
binder warp-threads. '

12. A woven fabric having figuring welt-
threads and binder weft-threads and binder
warp-threads,the weft-threads heing arranoed
in sets of eight weft-threads each, four lie-
uring weft-threads and four binder weft-
threads in each set, and the binder warp-
threads being arranged in two sets. the binder
warp-threads of one set passing from a hinder
wett-thread to a figuring weft-thread of one
surface ply and binding the same and then
passing backward through the fabrie to a (io-
uring weft-thread of the othersurface ply and
binding the sameand then passing to a hinder
weft-thread, and passine from a binder weft-
thread to another binder weft-thread hetween
fHouring weft-threads bhound in like manner
by the binder warp-threads of the other sot.

13. A woven fabric having fieuring welt-
threads and binder weft-threads and figuringe
warp-threads and binder warp-threads. the
wett-threads being arranged in sets of cight

“weft-threads each, each set comprising, in

succession, two binder weft-threads, two fio-
uring weft-threads, two binder weft-threads
and two figuring weft-threads, the binder
binding the binder weft-threads with two
binder weft-threads in each loop of hinder
warp-threads and binding the ficuring wef(-
threads with a single figuvring weft-thread in
each loop of binder warp-threads.

14. A woven fabric having ficurine weft-
threads and binder weft-threads and fieuring
warp-threads and binder warp-threads, the
wett-threads being arranged in sets of eight
welt-threads each, each set comprising, in
succession, two binder weft-threads, two fio-
uring weft-threads, two binder weft-threads

and two figuring weft-threads, the ficuring:

warp-threads being arranged in pairs in two
sets, and the binder warp-threads beine ar-
ranged in two sets and binding the binder
weft-threads with two binder weft-threads in

cach loop of binder warp-threads and bindine

the figuring weft-threads with a single fio-
uring weft-thread in each loop of hinder warp-
threads, the figuring warp-threads actine as
stuffers between the surface-ply figuring weft-

threads and the figuring weft-threads actine
as stutfers between the surface-ply figuring

warp-threads, substantially as set forth.
Intestimony whereof I have aflixed my sio-
nature i presence of two witnesses.
THOMAS BENTON DORNAN.
Witnesses:
>S. D. BaLey.
E. . SiLBER.
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