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Do all whom it may concern:

Be it known that I, JAMES OALDWELL of
Clinton, county of Worcester State of Mas-
sach uqetm haveinvented an Im provementin
Methods of Weaving Double-Faced Fabrics,

of which the followmtr description, in connec-
tion with the accompanying drawings, is a
specification, like letters and nu meralb on the
drawings representing like parts.

This mVentlon has for its obJeet a novel
method of weaving double-faced fabric made
up ot block-patterns, my improved method of
weaving effecting a 0'16313 saving in harness-
frames and hamesaes and also enabhnn‘ the
production of a greater variety of pa,ttelns

My invention has been devised for w eaving
figures or designs of like shape at each fd,ee
of the fabric, sa,l(l figures or designs differing
In color or matemal as the ﬁllmﬂ' is of dlﬂfer-
ing color or material, and in such case one
color or material will appear directly oppo-
site the other color or material at the two
faces of the fabric.

In my novel method I divide and handle
the set of warps used in a novel manner, and
to distinguish one part of the warps from the
other part thereof I shall designate one part
as the ‘“cloth- wamp” and the other part as

the ‘‘pattern-warp,” each part containing

substantially one-half of the whole number
of warp-threads used.

The cloth-warps are used to determine the
character orstructure of the face of the fabric
and not the figure—as, for instartce, if the
face is to present a plain weave I control the
cloth-warp by two harness-frames or sets of
harnesses, and if the face is to show a three,
four, or five leaf twill I use, then, either three,
fouf or ive harness-frames or sets of har-
nesses for the cloth-warp. The remaining
half or number of warp-threads, deswnated
as a ‘‘ pattern-warp,” is used for deﬁmnﬂ' the
figure or design of the fabrie, and if th1s fig-
ure or deSIgn 18 to present but two dlffermﬂ*
blocks, either in color or material, I employ

for said pattern-warp but two harness-frames

or sets of harnesses, and for each additional
block whichis to be displayed in the figure
or design I use an extra hamesra-fra,me or sef
of harness.

The pattern-warps, the change of position

of which defines the number of bloeks in the

figure or deblﬂ'n never appear at either face
of the fdbne lmt on the contrary, they
always lie in a substantmlly straight line
throughout the length of the fabrie, cmd the
cloth-warp which appears at both faces of the

fabric is somewhat crimped as it is inter-

woven with the filling. The pattern - warp
separates the two d1fferm0* fillings one from

the other, and said lhnw crossing the pat-

| tern-warp at alternate plcks 1S Interwoven

between said pattern-warps with the cloth-
warp to thus make the cloth forming the dou-

ble face of the fabric.
For weaving two-block patternsin double-

faced figured f.:Lbrw presenting a plain woven
face, as now commonly praeblced eight har-
ness-frames or sets of harnesses are requued
four to manipulate the warp in order to pre-
sent one color of filling at the face and four
to manipulate the warp to present the other
colored filling at the face.

ness-frames or sets of hmnes&es S50, also, in
the old system four extra harness- tmmes or
sets of harness are 1equued for each extra
block of the pattern; but in my plan I need
add but one harness- fra,me or set of harnesses
for each extra block. In looms now in use
employing harness-frames the practical limit
1s about thirty-two harness -frames, each ad-
ditional harness-frame increasing the power
required to run the loom, and wmh thirty-
two harness-frames in the old method with
plain woven face not more than an eight-
block pattern can be woven, whereas in my
invention I may weave an ewht block pat-
tern with only ten harness- fmmes or sets of
harness, and with thirty-two harness-frames
or sets of harness I may weave a thirty-block

pattern, and this may be further extended by

the use of a jacquard-machine.

My invention is based on the fact that I
divide the warp used, it being of substantially
the same count or dlameter into cloth and
pattern warps, as stated, and T manipulate
them so that the cloth-warp is always exposed
at one or the other face of the fabric at each
pick, no matter what the pattern or design;
but the pattern-warp is concealed in the fab-
ric by the filling, the latter warp being pref-
erably kept under greater tension to thus

enable it to lie straight in the interior of the

In my invention
I can do thls class of weaving with four har-
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fabrie, it being covered above and below by
altemate pmkS of filling beat in to lie one
above the other.

I will hereinafter describe my invention in :

one of its simplest forms, the fabrie woven
presenting two blocks both longitudinally and
laterally, two differing
ployed, the difference belnn‘ in color, and for
the production of such a fabuc with plain
weave I employ two harness-frames or sets ot
harness to receive and shed the cloth-warp
and two harness-frames or sets of harness to
receive and manipulate the pattern-warp, one
frame for each block. |

In the old style of weaving a double-faced

fabric having a two-block plain woven pat- .
tern, it requiring eight harness-frames, as

hetembefme stated, all the warp-threads used
are read into the harness of all these harness-
frames and all of said warp-threads appem at
times at both facesof the fabric—thatis, each
warp-thread appears at one or the other face
of the fabrie once during each four picks.

Figure 1 shows the drawmﬂ' -in draft for a
two- block_ pattern. Figs. -3 4, and 5 show
consecutive sheds “hl(}h wﬂl be made, pre-
suming the figure to be only two picks in
lencrth of each “color of filling. TFig. 6 shows
spxead out loosely my 1mp10ved fa,bue said
figure merely showmﬂ' the crossings of the
threads. Ifig.7 shows a lon mtudmal section
of the eloth and Ifig. 8 Shows part of the
reading for a faur-bloek pattern.

To mount the warps for a two-block pat-
tern, I may place the cloth-warp on one beam
and the pattern-warp on another beam, so
that the pattern-warp may be subJeeted to
ogreater tensmn in order that it may remain
at the interior of the fabric, letting the looser
cloth-warp show at both faces of Lhe fabrie.

It will be 111'1de1st{)0d that each harness-

Ifm;me has a number or series of heddles or

harnesses, each having an eye for the recep-
tion of a warp-thr ead, and the frame consti-
tutes a means for llftmn‘ %1multane0n<-]3 all
the harnesses of any one series.

- The drawing-in draft shows four harness-
frames which 1 have numbered 1% 2% 8% 4%,
and referring to Fig. 11 draw the first thr ead
at the left of the 0101;11 -warp ¢ into a harness
of the No 1"5 harness ftame, and into a h.:u-
thread at the left of the pattel n-warp b, and
then in harness of the frame No. 2% I dmw
the second thread of Lhe cloth-warp, it being
and then in the harness of thI'-
ness-—fmme No. 3% I draw the second thread
b of the pattern-warp, and in the drawings,
I‘lg 1, I have shown this drawing in leppated
once, thls paltleulm part of the drawing in
just described providing for showing a block
or figure in, say, black (30101 at the upper or
top Slde of the fabric and a white block or fig-
ure at the underside; but to make alon D‘Slde
of Lhe black block or figure at the top in a
line transverse to the mdth of the fabric a

_ _Whlte block or ﬁwure and at the opposite or

fillings being em-

I under side of the fabric a black bloek or fig-

ure the drawing in must be changed as fol-
lows,viz: The p&ttern warp must be read into
harnesses of the frame No. 4¥ instead of No.
5% and to designate the pattern-warp thus
6[112(—3111]0 the frame No. 4% I have, to better
facilitate this description, used the letter b'.
These two ¢“readings” will be repeated across
the loom according to the number of the
blocks or figures to appear in any one trans-
verse line, and the width of the blocks or fig-
ures may be varied by increasing or lesqemnw
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75

the number of pattern-warp tln eads used in do

each harness-frame orset of harness. These
repeat in each biock, and the size of the
blocks in the dir ectlon of the length of the
fabric may also be varied by contmuuw the

white or the black pick on one side f01 a 85

greater or less numbel of pmks We will
suppose that the loom on which these warps
are mounted contains two shuttle-boxes, one
containing, say, a shuttle provided Wlth a’

black filling and the other a shuttle pr ovided go

with a Whlte filling; butitw ill be u nderstood
that any other GOlOlb may be used and that
blockwork may be woven in design by mak-
ing the ﬁllmn' of differing matmlal or differ-
ing in size.
Befme descmblnﬂ the sheds in Figs. 2 to 5
I will say that tbese sheds are tals.en In suc-
cession in a part of the fabric wherein black
is to appear on top and white oppositeit at the
bottom, and it will be understood that in this
drtwulm longitudinal section of the fabric
the harness- frame No. 4 (see left of section-
line ') is without pattern-warp threads; but
if said section were taken farther to the right
in the line z2, where the white block is to ap-
pear. uppermost and the bla,clz block under it,
then the harness- fmme No. 4% would be oper-
ative to carry the pattern-warp, as will be ob-
vious from thedrawingin, Fig. 1. Fig.2 &howcs
the harness-frames No 1"‘ No. 2%, a,nd No. 3%,
they only being 1emesented for the 1easons
stated, and Q::eud figure shows the cloth-warp
@ in the uapper plane of the shed, the cloth-
warp ¢’ in the lower plane of the shed and the
pattern-warp bin the lower plane of the shed.
In this condition a pick of black filling e is
inserted. At the next shed, Fig. 3, the har-
ness-frame No. 3%, eonta,lmnn' the pattern-
warp b, is put into the upper plaﬂe of the shed,
and a plck e’ of white filling is'inserted, thus
putting a black filling on- the top. of and a
white filling under the pa,’rteln warp b.  (See
left of Fig. 7.) At the next shed the cloth-—
warps are reversed, as shown in Fig. 4, and
the harness-frame No 1%, with clothrwflrp a,
is put into the lower plane of the shed, .md
the harness-frame No. 2%, with the cloth-warp
, is put into the upper plane of the shed,
Cl OSbIHO" the cloth-warps over and to, bind the
two ple% of black and white filling in plaee
and then with the shed in this eondmou the
harness-frame No. 3% is moved to put the pat-
tern-warp b into the lower plane of the shed,
| and a second pmk of black filling e is put in,
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and in the next shed, without change of the
cloth-warp, the harness-frame No. 3% is raised
into the upper plane of the shed, and a sec-
ond pick of white filling ¢' is inserted below
the pattern-warp, thus again putting a black
filling on the top of the pattern-warp and a
white filling underit, and thereafter the cloth-
warp is again reversed into the position Fig.
2, and theshedsare repeated, asdescribed, for
as many picks as may be necessary to give to

‘the black figure or block the desired length.

To follow this black block with a white block
in the length of the goods, I repeat the sheds
shown in Figs. 2 to 5; butin Figs. 2 and 4 in-
stead of inserting a black pick I insert a white
pick, and in sheds, Figs. 3 and 5, instead of
the white picks I insert black. |

In Fig. 6 I have shown some cloth and pat-
tern warps with the two-colored fillings in-
serted therein, all the threads used Dbeing

widely separated to illustrate the weft-cross-

ings; but if the weft or filling should be beat

~1n, viewing Fig. 6, the black weft or cross-
- Ing e would beat in at the left, Fig. 6, under

_30

the white, and then the white wounld beat un-
der the black for a distance. |

In the longitudinal section, Fig. 7, I have
supposed that thesection cuts through a black
and white block in the length of the fabriec.
In this method of weaving it will beseen that
the pattern-warp which does not come to and

~appear at either face of the fabric separates
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and guides the two differing fillings and in-
sures that they when beat into the fabric by
the usual reed will lie parallel and one above

plain-faced fabric of single thickness to show
along opposite faces two differing blocks, I
use two harness-frames for the cloth-warp,
the said warp beingdivided and read equally
into the said two harness-frames, andif a two,
three, or four block figure is to be made the
same number of pattern-threads, they alter-
nating with the cloth-warp threads, are used;
but if a two-block pattern is to be woven the
sald pattern-warp threads are read into only
the harnesses of two harness-frames—viz.,the
two which are to manipulate them; and if a

three or four block pattern is to be woven |

the said patfern-warp threads—one-half of
the wholenumber--~will beread into harnesses
of the threeor four harness-framesdiagonally
from front to back of the frame, as represent-
ed in Fig.7. These four blocks may be shown
separately; or they may be combined, two or
more together, to show one mass of color by
raising or lowering the said harness-frames
together. | |

Referring now specifically to Iig. 8, let it
be supposed that the harness-frames No. 1%,
No. 2%, No. 3%, and No. 4% are substantially
the same as represented in Fig. 1, and No. 8%
harness-frame controls the pattern-warp for
one block of one color or material, while the
harness-frame No. 4% controls the pattern-
warp thread for the block of differing color or

material, and, asThave before stated, for bet- |

In my new method of weaving .

| ter description Idesignate those warp-threads

in harness-frame No. 4X by the lettersd’. Now

Fig. 8 shows two extra harness-frames, No.

5¢ and No. 6%, and it will be seen that each
one may control the pattern-warp threadsfor
a different bloek, the pattern-warp threads

read in harness-frame No.5% being designated

0° and those in No. 6% harness-frame as 08,
and if,this four-block pattern is to be woven

the reading, as shown in Fig. 8, would be re-

peated across the loom. It will be obvious
that either No. 5% or No. 6% harness-frame
may be raised in unison with or separately
with relation to the harness-frames No. 3%

and No. 4° and that by the different raising
‘and lowering of these frames in the same or

opposite directions two or more of them may
be made to cooperate together and increase
the size of the block to be woven—that is,
each harness-frame makes a block of a cer-
tain width and in a certain position across
the fabric from selvage to selvage, and by
manipulating these harness-frames or har-
nesses controlling the pattern-warps one,two,

three, or more of them may be lifted or oper-

ated in unison in theé same direction to com-
bine the blocks and vary the pattern, thus
making a wider or narrower figure, as may
be desired, in any line of picking.

I have hereinbefore stated that a jacquard

‘may beused in the practice of mynew method

of weaving, and when it is used I shall read
all the pattern-warp threads for each block to
be made into a separate series of harnesses,
all of the harnesses of that series being con-
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nected with any usual jacquard-hook, it tak-

ing the place of the harness-frame, so it will
be seen that I have merely to substitute for
the frame of the harness-frame, it carrying
the harnesses, a jacquard-hook, and so myin-

vention when applied to the jacquard-hook

makes the same saving in number of hooks as
1t does in the number of frames. |

In jacquards as now used for weaving dou-
ble-faced fabric with a plain face eight hooks
are used for every two-block pattern, and the
hooks and their attached harnesses are so
moved that each one of the said threads ap-
pears at one or the other face of the fabric at
every four picks. | |

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, is——
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1. The herein-described method of weavy- .-

ing a double-faced fabrie presenting at its op-
posite faces like patterns or blocks differing
in color or material formed by warp-threads
and filling-threads; which consists in divid-
ing said warp into substantially two parts,
one to constitute the cloth and the other the
pattern; reading the successive warp-threads

of the cloth-warp into successive harnesses

according to the structure of the cloth; read-
ing the remaining or pattern-warp threads

‘suceessively into as many harnesses as there

125
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are blocksin the pattern; separating the cloth:

warp threads to form a shed; holding said
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shed open for inserting two successive picks
of filling differing in color or material; chang-
ing some of the pattern-warp threads bebween
Smd two successive picks; then closing and
crossing the cloth-warp threads to form a new

shed, holdmw said new shed open with the
pattern warp y threads between the upper and
lower planes of the shed; and again inserting
in said shed two successive pu,,ks of ﬁlhnn‘
differing in color or material and changing
some of said pattern-warp threads between
said two successive picks.

2. The herein-described method of weav-
ing adouble-faced fabric presenting atits op-
poswe faces like patterns or blocks differing
in color or material formed by warp- t,hreadb
and filling-threads,
ing said warp into substantially two parts,

one to constitute the cloth and the other the

pattern; reading the successive warp- -threads
~of the cloth- -warp into successive harnesses
according to the structure of the cloth; read.-
ing the remaining or pattern-warp thre ads
successwa]y into as many harnesses as there
are blocks in the pattern; separating the
cloth-warp threads to form a shed; holding
said shed open for inserting two successive
picks of filling differing in 00101' or material;

‘changing some of the p%tern warp threadsin

1rreﬂ'u1ar series across the warp between said

two successive picks; then closing and cross-

ing the eloth-warp threads toform a new shed,
holdmﬂ* said new shed open with the pattern-
warp thy eads between the upper and lower
planes of the shed; again inserting in said
shed two successive pmhs of filling dlﬁ?ermn‘
in coloror material and changing some of Sald
pattern-warp threadsin irreg ular series across

the warp between said two successive picks.
3. The herein-described method of weav-
ing a double-faced fabric presenting at 1ts op-
posﬂ:e faces like patterns or blocks differing in
color or material formed by ‘i"&l‘p-—thl"edds and
fillin W-threads which consists in dividing said
warp into substantmlly two parts; one to

which consists in divid-

4 - . 839,518

constitute the cloth and the other the pattern;
reading the successive warp-threads of the
cloth-warp into successive harnesses accord-
ing to the structure of the cloth; reading the
remaining or pattern-warp threads SUCCes-
sively into as many harnesses as there are
blocks in the pattern; separating the cloth-
warp threads to form a shed; holding said
shed open for inserting two successive plcks
of filling differing in color or material; chang-

ing some of the pattern-warp threads betw een

said two successive picks; then closing and
crossing the cloth-warp threads to form a new
shed, holdmn‘ said new shed open with the
pa,ttern warp threads between the upper and
lower picks of the shed; again inserting in
said sheds two successive [)1(3]{8 of filling- “dif-
fering in color or material and changing some
of sald pattem warp threads between said

| two successive picks; repeating the foregoing

for any desired number of sheds and insert-
ing the ﬁllmo of the same color or material
to show at the same face of the fabric until

the block or pattern has been woven for the

desired length in the direction of the length
of the fabrin o; and then repeating the forma-
tion of the sheds as before stated but revers-
ing the order of inserting the picks of filling
thel ein, causing the ﬁllmn* differing in color
or nmterml fmd prevmuqu showmn' at but
one face of the fabric to beshown at the oppo-
site face of the f&bl"l(, and continuing the

formation of said Shedc; as stated m%ertmn'--

the filling differing in color or material in the
1*exre1=sed order for the desired number of
sheds according to the length desired, in the
direction of the length of the fabric, for the
block or figure of dﬁfermo* color or matemal

In tesblmony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses.
| JAMES CALDWELL.
- Witnesses:
" GEO0. W. GREGORY,
LAURA MANIX, |
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