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To add twhOn it inctly concern. 
Be it known that I, LOUIS P. WARNER, of 

Rochester, in the county of Monroe and State 
of New York, have invented certain new and 

5 useful Improvements in Fabric and Appara 
tus for Making the Same; and I do hereby 
declare the following to be a full, clear, and 
exact description of the same, reference being 
had to the accompanying drawings, forming 

Io a part of this specification, and to the refer 
ence letters and numerals marked thereon. 
My present invention has for its object to 

provide an improved fabric adapted particu 
larly for use as an edging or trimming for 

I5 garments or other articles, which shall be ca 
pable of ready attachment and present an 
edge composed of a plurality of strands twist 
ed into a cord, which forms not only an or 
namental part of the fabric, but a wearing 

2O portion as well; and the invention has further 
for its object to provide an apparatus for 
making said fabric cheaply and rapidly. 
To these and other ends the invention con 

sists in the improved fabric and mechanism 
25 for making it, hereinafter fully described, the 

novel features being pointed out in the claims 
at the end of this specification. 

In the accompanying drawings, Figure 1 is 
an enlarged plan view of a fabric constructed 

3o in accordance with my invention; Fig. 2, a 
cross-sectional view of the same; Fig. 3, a 
plan View of a portion of a loom and attach 
ments for making the fabric; Fig. 4, a longi 
tudinal sectional view on the line acac of Fig. 

35 3; Fig. 5, a cross-sectional view on the line 
by y of Fig. 4, looking toward the rear; Fig. 6, 
a sectional view on the line & 2 of Fig. 3; Fig. 
7, a rear view of the devices for actuating the 
cord-twisting heads; Fig. 8, a front view of 

4o the reed; Fig. 9, a sectional view on the line 
v v of Fig. 7. 

Similar reference letters and numerals in 
the several figures indicate similar parts. 
The fabric forming the subject-matter of 

45 my present invention embodies generally a 
body portion composed of the warp-threads 
C, a, which may be single or compound, and 
a weft or filling b, which may also be com 
posed of single or compound threads inter 

5o woven with the warp to produce a textile fab 
ric or material of any desired pattern, and at 

the side of this fabric is a twisted cord com 
posed of a plurality of compound strands C, 
the “elements’ c of the compound strands C 
being twisted together, and the compound 
strands of the cord are secured to the body 
of the fabric by the weft or filling b, which 
is passed around them during the formation 
of the fabric. 

In making cord it is necessary that the 
strands composing it shall be given an initial 
twist in a direction opposite to that of the 
completed cord formed of the strands in order 
that as the strands tend to untwist when left 
alone they will twine themselves about each 
other to form the cord, and in the presentin 
vention the strands Care formed of elements 
or smaller strands c, twisted tightly together, 
the direction in which the elements c tend to 
untwist being indicated by the arrows in Fig.1. 
Inasmuch as the strands C are bound to 

the edge of the fabric by the weft thereof, 
which passes around them, and, as hereinaf 
ter described, the fabric is adapted to be 
made on an ordinary loom having a shuttle 
which carries the weft, I find it necessary to 
pass the Weft around the strands composing 
the main cord in a direction opposite to that 
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in which the elements care initially twisted, 
as by this means the elements c of the Strands 
in untwisting will tend to draw the Weft b 
from the completed fabric instead of from 
the shuttle which is laying the weft around 
the strands, whereas if the elements c should 
be twisted in the opposite direction from that 
shown they will tend by their untwisting to 
draw the weft backward from the shuttle, 
which would render the loops of the weft that 
secured the cord to the fabric loose, and the 
connection Would be an unsatisfactory one, 
the main cord in that event not being bound 
tightly to the fabric, but permitting the ex 
posure of the Weft-threads on one or the other 
side of the main cord, so that they might be 
come worn and the connection between the 
cord and fabric impaired. 
The body of the fabric may be formed of 

any material and may have any desired pat 

95 

tern woven therein by the use of warps of dif 
ferent materials or colors or by Special ma 
nipulation of the threads to produce figures 
in the body thereof. 
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It is not essential that the cord be com 
posed of any particular number of strands 
or that the strands be composed of three or 
any particular number of elements, though 
I prefer three, as shown; nor is it essential 
that all the elements of the strands be given 
the same amount of twist, as in some kinds 
of cord suitable for strands C of the cord at 
tached to the fabric the central part or core 
is composed of elements or strands of cotton, 
for instance, which are twisted very little, 
while the outside or covering strands or ele 
ments of silk, for instance, are wound or 
whipped around the cotton strands so as to 
cover them, and as this whipped covering 
must be tight the cord thus formed has a de 
cided twist, so that its tendency to twist 
around a corresponding strand and form a 
compound Cord is precisely the same as the 
strands C, (shown in the drawings,) the only 
difference being that the elements of the 
Strands are not twisted the same amount. 

It will be noted from an inspection of Figs. 
1 and 2 that it is necessary to form the cord 
constituting the edge of the fabric at the same 
time that the body of the fabric is woven, 
and While the Strands of the cord are shown 
in the drawings as bound to the fabric by al 
terIlate passages of the weft around the 
strands this is not absolutely essential, al 
though I prefer it, for the reason that the 
We?t binds the edge of the warp at d when 
it does not engage a cord-strand, thereby 
forming a secure edge for the body of the 
fabric and making a longer twist in the cord, 
So that the tendency of the cord as a whole 
to untwist will not twist up the fabric. This 
form of edging, aside from the cheapness of 
its production, which will be referred to later 
on, is admirably adapted for use on the bot 
toms of ladies' skirts, and when the body is 
made of fine thread and the cord of fine silk 
it may be used for binding men's garments, 
the body of the fabric being secured to the 
garment between the edges of the lapel of a 
dress-coat, for instance, leaving only the cord 
exposed, the cheaper fabric itself and the 
connection between it and the cord being 
concealed by the material of the garment 
and affording a firm holding-ground for the 
Securing-Stitches, and thus the fabric will 
take. the place of the expensive silk braids 
now used for this purpose and obviates the 
laborious Operation of sewing silk cord some 

5 times used for edging a garment. 
While a fabric such as described could be 

made by hand, I prefer to make it by ma 
chillery, as it will be more uniform in struc 
ture and the cost be materially reduced. 

In the drawings I have shown the appara 
tus which I prefer to employ, and which con 
sists generally of a weaving-loom and a cord 
forming device of special construction and 
application. The loom is of the ordinary 
kind used for making narrow fabrics, sheds 
Only being shown, and contains the breast 
rod or bar 1 on a suitable support 2 and over 
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which the completed fabric extends to the 
fabric-winding devices, the rear Warp bars or 
rods 3 and the movable lay 4, having a reed 
5 and ways 6 for the shuttles 7, which are 
actuated, as usual, in narrow-Ware looms, or 
in any preferred manner. The warp-threads 
a pass through suitable heddles S, contained 
in heddle-frames 9, actuated from the jac 
quard or in any suitable manner to produce 
the desired pattern. The shuttles may be of 
any suitable construction and carry the spools 
10, operated upon by brakes 11 and take-up de 
vices 12, which may also be of any suitable con 
struction. The loom thus far described does 
not differ materially from ordinary looms ex 
cepting in the provision of an enlarged recess 
13 at one side of the reed, as shown particu 
larly in Fig. 8. 
The lay 4 is capable of Swinging forward, 

as usual, to beat up the weft laid by the shut 
tles, and as the construction of looms gen 
erally is well known I have not deemed it 
necessary to specifically show herein the 
means for operating said lay. 
The cord-twisting devices embody gener 

ally cord-twisting heads carrying bobbins or 
spools on which the strands of the cord are 
contained, and also tension take-up devices 
for each strand, so that the strands are always 
kept under even tension while they are being 
twisted to form the cord, and any slack due 
to the rotation of the twisting-heads or the 
manipulation of the strands is taken up, and 
it is also preferable that the twisting-heads 
should rotate on vertical axes, so that not 
only may space be economized and a rela 
tively small twisting-head be employed, but 
also that the tension take-ups should be op 
erated by gravity, as this permits an even 
tension to be maintained on the strands at 
all times. These twisting-heads are sup 
ported upon a beam or suitable support 15, 
secured to the loom - frame and extending 
across the same, preferably beneath the warp, 
and the twisting-heads are each composed of 
a base 16 in the form of a sprocket-wheel, 
mounted upon a vertical axis and having ex 
tending upwardly from it three spindles 17, 
upon the upper reduced ends of which are 
arranged bobbins 18, carrying the strands C, 
of which the cord is composed. Arranged at 
one side of each of the spindles is a vertical 
support 19, preferably angular in cross-sec 
tion, and having at its upper end a guide 
eye 20. 

21 indicates gravity-pawls arranged to slide 
upon the uprights 19 and to engage the 
ratchet-teeth 22, formed on the upper ends of 
the bobbins or spools 18, said pawls normally 
engaging the spools and preventing their ro 
fation. 

23 indicates weights sliding upon the stand 
ards 19 and serving as take-up devices, being 
supported upon the strands C, which pass 
through the guide-eye 24 and beneath the 
weight and thence up through the guide-eye 
20 at the upper end, as shown in Fig. 6, 
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The strands extend from the completed fab-1 tially twisted. Thelay then beats up the weft, 
ric downward or away from the shed through 
the recess 13 in the reed to the eyes 20 on the 
twisting-head at such an angle that the shut 
tle will ordinarily clear them, but on one 
side of each shed is arranged a bar 25, in the 
present embodiment vertically movable, and 
provided with a shedding hook or notch 26, 
and adapted when raised to shed or carry the 
strand of cord next the warp upward in such 
position that the shuttle may pass beneath 
it, the weft binding it to the fabric, and then 
when the rod is moved down again the strand 
will be out of the way and the shuttle may 
make the pick necessary to bind the warp 
threads, as at d, Fig. 1. 
The movements of the shedding-hook 26 

may be accomplished by any suitable mechan 
ism, but I prefer to attach the rod 25 to a hed 
dle-frame 27, which is operated from the jac 
quard, or otherwise, so as to raise the strand 
laid in the hook by the rotation of the twist 
ing-head at the proper time to bind the strand 
to the fabric. The rotation of the twisting 
heads may be accomplished by any suitable 
mechanism, but I prefer to employ a sprocket 
chain. 28, passing around the sprocket 16, be 
ing held in contact by guide-rollers 29, as in 
Fig. 3, which chain may be intermittingly 
moved by suitable mechanism actuated from 
the jacquard or a cam, but preferably from 
the jacquard by means of a lever 30, carry 
ing a pawl 31, engaging a ratchet-wheel32 on 
a bevel-gear 33, meshing with a beveled pinion 
34 on one of the supports or sprockets 16. 

In order to prevent racing of the ratchet 
wheel 32, I provide a pivoted lever 35, con 
nected to the lever 30 by a link 36 and carry 
ing an arm or pin 37, adapted, when the le 
ver 30 is raised, to project between two of the 
pins or Studs 38 and insure the arrest of the 
twisting-heads in proper position. The con 
nection between the lever 30 and the jacquard 
or other actuating device may be a rod 39, at 
tached to the lever and drawn upward peri 
odically to rotate the gears, said lever 30 be 
ing returned to normal position by gravity or 
otherwise. 
The amount of movement permitted the 

twisting-heads, which rotate in the direction 
shown by the arrow in Fig. 3, is sufficient to 
bring one of the strands against the side of 
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the rod 25, on which the shedding-hook is 
mounted, as in Fig. 3, and lay the strand in 
the hook, the bobbin carrying the strand last 
removed from the hook passing to the rear of 
the loom as the head is rotated. The rota 
tion of the twisting-heads, the movement of 
the shedding-hook, and the movement of the 
shuttle are so timed, relatively, that the shut 
tle is passed out over the cord-strand, then 
the cord-Strand is moved up by the shedding 
hook, and then the shuttle passes beneath the 
cord-strand, as in Fig. 3, carrying the weft 
Over the strand in a direction opposite to that 
in which the elements of the strand are ini 

the shedding-hook returns beneath the shed, 
carrying the cord with it, the shuttle passes 
out of the shed on the cord side, then some 
or all of the warp-threads change, thence the 
shuttle passes back through the shed forming 
the securing-loop d, and in the meantime the 
cord-twisting head has been rotated one step, 
sufficient to bring the next strand of cord into 
the shedding-hook, the shuttle passes out 
at the cord side, then the shedding-hook is 
raised, and the shuttle passes back beneath 
the strand, thus returning to the position of 
parts shown in Fig. 3. s 

It will be understood that at each pick the 
weft is beaten up by the movement of the 
lay, as usual. 
As before stated, it is important that the 

initial twist in the cord-strands and the di 
rection of passage of the Weft around them 
be opposite, so that the tendency of the 
strands to untwist will draw upon the weft 
from the completed fabric rather than the 
portion extending to the shuttle, and thereby 
an even tension will be given to the parts, 
preventing any slack during the beating up 
of the weft or during the inward movement 
of the shuttle. 
The sliding weights 23 on the twisting-heads 

in connection with the pawl 21 constitute ten 
sion take-up devices, the weights serving to 
keep an even tension on the strands while 
falling and the pawls preventing the rotation 
of the spools until the Weights are raised high 
enough to trip the pawls, when the strand 
will be unwound from the spool or bobbin 
and allow the weight to fall again, it being 
supported, however, by the strand until the 
pawl is released again. This device or its 
equivalent, a spring-operated tension take 
up, I find is essential to the practical opera 
tion, because it is necessary to keep an even 
tension on the Strands at all times to form a 
perfect cord, and as the spools move in suc 
cession nearer to the completed fabric and 
then away again as the heads rotate and as 
the shedding-hook draws and slackens the 
Strands in succession the slack in the strand 

3. 
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must be positively taken up, this being showns II 5 
clearly in Fig. 3. 
-While it is desirable that a single strand 

of the cord should be bound to the fabric at 
every other inward movement of the shuttle 
from the cord side, this could be readily 
changed, depending upon the fabric to be 
made, and the cord could be twisted and 
bound at every pick of the shuttle, if desired, 
but, for the reasons before stated, I prefer the 
form shown. 
While the shedding of the cord-strand could 

be accomplished by any suitable mechanism, 
it is desirable that it be done by a jacquard, 
because greater variety can be given the 
trimming, the shedding-hook shown permit 
ting the strands to be drawn out of the hook 
if the latter is not operated. 
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The cord-forming devices described could 
be readily attached to narrow-Ware looms 
now in use at comparatively slight expense. 
I claim as my invention 
1. As a new article of manufacture, a woven 

fabric embodying a warp and a weft or filling 
and having at one edge a twisted cord com 
posed of a plurality of compound twisted 
strands, the elements of the strands having a 
set or twist in themselves, and said strands 
being bound to the edge of the fabric by the 
weft of the latter, which is passed around the 
strands in a direction opposite to that of their 
initial twist, as set forth. 

2. The combination with a weaving-loom, 
of a rotatable cord-twisting head arranged in 
rear of the lay and at one side of the warp 
and out of the plane of movement of the shut 
tle, a series of bobbins on said head, each 
carrying a cord-Strand, a tension take-up de 
vice for each strand, and a vertically-mov 
able shedding - hook into which the cord 
strands are laid by the rotation of the twist 
ing-head, substantially as described. 

3. The combination with a weaving-loom, 
of a cord-twisting head located at one side of 
the shed and in a different plane from that in 
which the Warp extends, said twisting-head 
having a series of bobbins carrying cord 
strands, and a tension take-up for each strand, 
an intermittingly-operated shedding-hook for 
shedding the cord-strand next the Warp, and 
mechanism for rotating the twisting-head in 
termittingly, substantially as described. 

4. The combination with a weaving-loom, 
of a cord-twisting head rotatable on a verti 
cal axis arranged in rear of the lay and at one 
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side of the warp and out of the plane of 
movement of the shuttle, a Series of bobbins 
On the head, each carrying a cord-strand, a 
tension take-up device for each strand, and 
a shedding-hook into which the cord-strands 
are laid by the rotation of the twisting-head, 
substantially as described. . 

5. The combination with a weaving-loom, 
of a cord-twisting head arranged in rear of 
the lay, at one side of the warp and out of the 
plane of movement of the shuttle, said head 
embodying a rotatable support, a series of 
spindles and bobbins thereon, a series of 
standards having guide-eyes at their ends, 
weights sliding on the standards and sup 
ported by the cord-strands, and stop devices, 
as pawls, retaining the bobbins adapted to be 
released by the weights, and a vertically 
movable shedding-hook for shedding the cord 
strands next to the warp, substantially as de 
scribed. - 

6. The combination with a weaving-loom, 
of a rotary cord-twisting head located at one 
side of the shed, carrying a series of cord 
strands and a tension take-up device for each 
strand, of a ratchet-wheel connected to said 
twisting-head, and having a series of studs 
thereon, a lever, a pawl thereon engaging the 
ratchet-wheel, and an arm operated by the 
lever and adapted to engage the studs on the 
wheel to limit its motion when actuated by 
the movement of the lever, substantially as 
described. 

TOUIS P. WARNER. 
Witnesses: 

F. F. CHURCH, 
IIENRY A. SCHAEFER. 
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