(Specimens.) | | .
| | B | 2 Sheets—Sheet 1,

- H. J. HOPE.
WOVEN PILE FABRIC,

No. b47,608. Patented Oct. 8, 1895. '

LY

e
Pz rrrrzrr RZZZZ
——————— -—— e - o ok o — - - ey bk l-----—1 - s e i 8 alen e B B P -—-——-i-_' a
- e = e ..:.::::.. i :: :::: R ——— - sl e - — Y T T B A . T T e flem gy = o — A N A = =
' — ap— — - - — —
-
T,
A e T A N T ol i T T L L,
-~
o

i AN TSN ETTTIETETI FEITEIL Y ETETT

“'—".':_: = = fr = e 744

I | N |

-y e —

T T .-
wlllr Balk sfes sl S B . g e —

el AP e i o E Tl maa—ta
=

-k —————
= - i e i ot el Al N L L - - a
ettt gyl e - == p— o ,,.f'..'.:'_ _":.:}".‘_ -y ] P -
P ¢ -+ - 25, oy 2 et O o = o ok 2 o DI >
e = - -"I-,'. ) _._-l' '_.,.uf - P I et T L il o i i
- . 1
b "l -
: - e

.
--_
- e

i o e gy - el il

g Mg e o wTETE

!
-
[y

. w i} . e . . . - B st s mn == a T
- - T T ‘l..-'_ ...a_.-_.'l" ||.-'I‘. - - g et ‘-‘-.-_*- f""l"-- -..ll.-'-l_..-- '.,:_;:'_.,p' : " ""1-._:::.' - -y’
5 > - S e i i - ; T o - il Oy O -
- " " . - - 0 i - o I‘ﬂ. _-' "-‘_.-'._ - el
wh T - ’ - -
J — h- L o - Py i ol g ey -y L T R . T

"
" EETTT EE-

S i A .-r.-_'__‘
-
i
]

___,. -.i'-'.uﬂ'.-"-i".-fll' -".l-‘_

5 2 2 o 4 3 g bl A
BEP PP EE A
[}

'
- - T,

-

..

3 e

88 57 %P P

- I I I - A - .,
e e e e e e e e e

g - * I p

. —

L
.l“

Z(sz{'é?z,e.s.;g.s zz2 2z . 20 . 9 _Treverdbor?

Cotsnnnt Gk, By bty s s,

ANDREW 2.GRAHAM, PHOTO-UTHD. WASHINGYON. D.C.




- (Specimens.) E
| | & Sheets—=Sheet 2.
"H. J. HOPE. o
- _ ‘WOVEN PILE FABRIC. o
No. 547,608, ~ Patented Oct. 8, 1895,

W&&Sﬁe& : - | _EEZ/GB??:&:??"
/L Il Jor e dLort— Herbert T Hope

ANDREW B GRAHRAM. PnUTO-UTHO. WASHINGTON.D.C.




- Unrtep StaTis PATENT OFFICE.

20

25'

35

40

45

HERBERT JAMES HOPE, OF SANFORD, MAINE.

WOVEN PILE FABRIC.
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7o all whom it h’z,-cr,y CORLCeTrTL.
Be it known that I, HERBERT JAMES HOPE,

a subject of the Queen of Great Britain, re-
siding at Sanford, in the county of York,
State of Maine, have invented an Improve-

ment in Woven Pile Fabrics, of which the
following description, in connection with the
accompanying drawings, 1S a specification,
like letters and figures on the drawings rep-
regenting like parts. - |

In the production of plush fabric, especially
that in which the fabric is woven double or
with two sets of backing-warps connected by
a series of pile-warp threads carried by sev-
eral harness-irames, sald pile-warp threads
being severed substantially midway the two

woven backs or foundations, great trouble has
been experienced due to the appearance of.

objectionable transverse creases or lines of

geparation appearing at the pile-face of the

fabric when eut and extending longitudinally

across the same, and to finish this class of

plush for market it has always been consid-

- ered necessary to crush the pile to thereby en-
able it to better cover the spaces referred to.

1 have experimented to produce a plush
fabric by the method of double weaving which
when cut should not show the objectionable
transverse furrows referred to. In the pro-
duction, as now commonly practiced, of this
class of fabric the pile-warp threads, which

are incorporated with the backing - warp |

threads by the weft, are arranged in pairs
and the threads of the pairs are passed from
one to the other sets of backing-warps in
regular order, so a8 to unite the pile-warp
threads and body-warp threads, the weave
being such that if all the pile-warp threads
should be woven with but one setof body warp
and weft and drawn solidly into one fabrie the
face of the fabriec would present a herring-
bone pattern, requiring eight picks for the
two inclines of the pattern—that is, four picks
for one angle and four picks for the next or
opposite angle of the herring-bone, and so
on; or, in other words, supposing that four
sets of pile warps worked in pairs are being

incorporated with four sets of backing-warps
arranged in tweo different horizontal planes to
so thus make two fabrics,said pile-warp threads
will be reed into the four harness-frames uni-

| formly in the regular order of 1 23 4,1 2 3 4,
&e.,entirely across the loom, each of said pile-

warp threads remaining in one back for four
picks and then being earried at the fifth pick
to the other back, where it remains for four
picks, and is then taken again to the other
back,each thread of each serial setof pile-warp
threads always occupying the same position

with relation to the other threads of the re-

maining sets of pile-warp threads. The dou-
ble fabric so produced is separated into two
fabrics by cutting the pile-warp threads cen-
trally between the woven backs, and when
the fabric is subsequently washed, dyed, and

| sheared the pile-loops held by the weft in the
back separate and form furrows across the
fabrie, the furrows being most marked in the
line of each fourth pick, for in that line oc-

curs the change of angle of the herring-bone.

In my experiments to obviate the appearance

of these transverse furrowsin the fabriel have

‘discovered that by simply changing the order
of reeding in of the pile-warp threads into the

heddles of the harness-frames—1. ¢., that in-
stead of reeding the four sets of pile-warp
threads into the harness-frames in the order
1234,12 384 across the loom, such order of
reeding in being the one now used, so far as 1
am aware, for weaving mohair plush—I reed
in said pile-warp threads alternately in the
order1234,2145,1234,214 3, &c., across
the loom, so that at some parts of the width of
the fabrie the pile-warp threads in No. 1 har-

ness-frame may lie at the right of the threads

of No. 2 harness,and atother parts of the width
of the fabrie the threads of No. 1 harress will
lie at the left of the threads of No 2 harness,
such new order of reeding in of the pile-warp
threads resulting in a more uniform spacing
of the tufts or loops of pile on the weft-
threads, effecting a betier crossing of the loops
of pile, and breaking up the tendency of the
loops in the finished fabric to separate and
thus show eross-furrows. |

I shall herein describe my invention as
practiced by the employment of four sets of
pile-warp threads in four harness-frames;
but it will be understood that more than that
number of pile-warp threads and harness-
frames may be used in pairs, so long as the

order of reeding in in pairs of alternate sets
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are reversed, as described, at different por-
tions of the width of the fabric or loom, such
reeding in instead of producing a herring-
bone under the conditions described pro-
ducing a regular diagonal from selvage to
selvage. | |
Figure 1 is a diagram showing the outer

side of the back of one fabric with the back- |

ing and pile warp threads separated, but
united by weft in accordance with my inven-
tion. IKigs. 2 and 3 represent longitudinal
sections of the double-woven fabric in the
lines « and 2/, Fig. 1, to show the reverse
reeding in of the pile-warp threads of one
pair of threads. Fig. 4 i1sa diagram showing
the reeding in of the warps into the harness-
frames and the relation of the warps to the
dent-spaces. Fig. 5 is section through be-
tween the two backs, taken on the line x* a5,
Kig. 2, |

Referring first to Fig. 4, let 1, 2, 3, 4, 5, 6,
7, and 3 represent harness-frames having
usual heddles, while the brackets 9, 10, 11,
and 12 are drawn to indicate dent-spaces of
the reed, each dent-space in this instance of
my invention containing four threads; butit
will be obvious that if more than four sets of

- pile-warp threads are used each set will have
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1ts own harnesss, or if more than four sets of
backing - warp threads are used each will
have its own harness, and consequently the
number of threads in a dent-space may be
varied without departing from my invention,

I have designated the four sets of pile-warp
threads by the letters p’ p* »® p* and the four
sets of backing-warp threads by the letters b8
0° b7 b° and, referring to Fig. 4, it will be seen
that the pile warp p” is drawn into harness 1

and p° into harness 2, »’ and p® constituting

one pair, and that the pile warp p®is drawn
into harness 3 and the pile warp p* into har-
ness 4, p° and p* constituting the second pair,
the pile warps p” p* being in one dent-space

‘and the pile warps p°p? being in another dent-
The dent-space 9, shown as contain-

space.
ing the pile warps p’ p* is also shown as con-
taining the body warps b° b" and the dent-
space 10 the body warps 0° 0%, the body warps
U® being reed through heddles of harness-
frame 5, {° through heddles of harness-frame
6, 07 through heddles of harness-frame 7, and
b®through heddles of harness-frame 8. It will
be seen in said Iig. 4 that the pile-warp
threads are reed into the harness-frames 1 2 3
4, so as to stand 1n the two dents 9 10 in the
order p” p* p* p*, but that a little farther
along, as shown, in the next two dents 11 and
12 the pile-warp threads are reed into the

harness-frames in the order p*p’ p* p% or that |

at some points of the width of the fabric the
threads of harness-frame 1 lie at the left of
threadsin harness-frame 2 and at other points
just the reverse, and it will also be under-
stood that the backing warps are reed into the
harness-frames and the dents 9 10 in the or-
der b° 7 0% 0%, and they are reed in the same

547,608

order opposite the dents 11 12, or, in other
words the reeding in of the body-warp threads
intothe harnessesis uniform; but the reeding
in of the pile-warp threads is reversed alter-
nately across the fabric, so that instead of
reeding in in the order 123 4,12 3 4 they
are reed in, as stated,in the order1254,21
4 3, &c.

Referring to Fig. 1, representing one side
of the fabric, I have employed the four brack-
ets 9 1011 12 to represent the dent-spaces,
and I have designated the threads from the

-different harness-frames by different letters;
‘butinasmuch as the threads {° and b" work in
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pairs and 0° and &% in pairs, 0° and 0° appear- .

ing in one fabric and not in the other, the
backing warps 67 aud {® are not shown in Iig.
1, and they could not be shown in such a fig-
ure because they lie, 1t is supposed, exactly
under the threads 4° 0°; but they are shown
in Figs. 2 and 3. Referring to Fig. 1, it will
be noticed that the pile-warp threads p” p° p* p?
are reed in in the order 1 2 3 4 in the heddles
and through the dents 9 10, but that at a lit-
tle distance farther along in the width of the
fabric said pile-warp threads in the same har-
ness-frame are so placed in the heddle-eyes
as to occupy different relative positicns, or
theyarereed in in the order p* p’ p* p° or, in

other words, in the dent 9 the thread p* of har-

ness-frame 2 is at the left of the thread p” of
harness-frame 1, while farther along to the
right, opposite space 11, the pile warp p°in
harness-frame 2 ig at the right of the pile-
warp thread p’in harness-frame 1, such reed-
ing constituting reverse reeding in.

Kigs. 2 and 3 show longitudinal sections of

the fabrie in the lines x 2’ atone side of the

pairs of threads p’ p? and said figures show the
differentrelative positionsof the said threads

at different places in the fabrie, and it will be

seen that in Fig. 2, p” i3 behind p? whereas
in Fig. 3, p® is behind p’.

backs, the different relative positions of the

| threads p’, p? p° and p* are clearly shown, the
raversing of the order of such threads, as p?
| p’, p%, and p?, being also distinetly shown. "It

will also be noticed that each warp-thread
remalns four picks in the back of one fabric,
then goes to the other back and remains four
picks, the warp-threads p’ p* being crossed
in pairs. | -

The drawings do not show a section rep-
resenting the pile-warp threads »* and p,
but said pile-warp threads would be turned
from one to the other back about the weft-
threads w?* w?., _

The arrangement of the pile-warp threads
in the harness-frames in the order 12 3 4
constitute what I shall designate as “regular”
pairs, and the arrangement of said threads or
the reeding thereof in the order 21 4 3 as
“reversed ”’ pairs.

This invention is not necessarily limited to
the particularorder of reeding in of the back-
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In Fig. 5, whichis
a horizontal section taken between the two
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 ing warps, and thebacks of the fabrics may | across the fabric preventing the formation of
be woven together or united by the weft in
any usual or suitable weave, my invention |

10
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residing wholly in the manipulation of the
pile-warp threads irrespective of the particu-

“lar weave in the backing-warps.
Having deseribed my invention, what I |

claim as new, and desire to secure by Letters
Patent, 1s—

1. A double pile fabrie¢ consisting of two
woven Dbacks. composed of backing warp
threads and weft threads, and pairs of regular

and reversely arranged pile warp threads |

united alternately at intervals one thread of

each pair to both backs by the said wefts, |

the reversal of the arrangement of the pairs
of the sets of pile warp threads at intervals

[

longitudinal furrows between the standing
pile, substantially as deseribed.

2. A pile fabric consisting of a back com-
posed of backing warp threads and weft
threads, and pairs of regular and reversely
arranged pile warp threads united to said

3

20

backing wefts, to form the standing pile, sub- 23

stantially as described.
In testimony whereof I have signed my

name to this specification in the presence of

two subseribing witnesses.
HERBERT JAMES HOPE.

Witnesses:
GEO. W. GREGORY,
EMMA J. BENNETT.
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