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 SPECIFICATION forming part of Letters Pé,tent No. 441,230, dated November 25,1890.
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To all whom it may concern:

Beit known that I, ABRAM D. EMERY, a citi-

zen of the United States, residing at Taun-

ton,in the county of Bristol and State of Mas-~

sachusetts, have invented certain new and

usefulImprovementsin the Method of Weav-

ing Double-Weight Goods, of which the fol-
lowing is a full description. |
My invention, which relates to a peculiar
method of weaving double-weight goods by
which such goods are produced with unusual
rapidity, involves the employment of two
shuttles; and it consists in the formation of a

series of double sheddings, as hereinafter de-

seribed, and in carrying two weft-threads
back and forth across the loom and through
the sheddings, respectively, always in the
same dircction at the same time, one wett
through the face and the other weft through
the back of the fabrie. 1 term one side of
the goods the “face” and the other side the

“back,” although both sides are the same in

the completed fabric. At each shedding 1
form simultaneously two paths side by side
in a single set of chain-threads—one overthe
other—in a horizontal loom, or the two paths
side by side in a vertical loom, as may be de-
sired. In this method of shedding there are
four possible positions which a chain-thread
may assume. It may be, first, extended on

the outside, or, second, on the inside or mid-
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dle, of one path, or, third, on the inside or

middle, or,fourth, extended on the outeide, of

the other path. - According to my method

each and every chain-thread of the four series
into which the chain-threads are divided at

each shedding passesthroughall the possible
positionsin regularorder, viz: Assuming that
a chain-thread is on the outside of the right-
hand path, as shown in the drawings, it will
pass at the next shedding to the middle or
inside position, thence to the outside of the

other path, and thence to the inside or middle.

The order in which the chain-threads pass
through this regular sequence of positions
may of course be varied in a great number of
ways, producing different patterns in the fab-
rics, without departing from my invention.
The practical difficulty encountered in form-
ing two paths in a single set of chain-threads

and passing the chain-threads through all | duced by this method ot drawing in the

B T
' ;

o — — ey el TR

possible positions in said paths arises from
the fact that without some specially-designed
tension device a chain-thread which is sub-
jected to the proper tension in its extended
position would be slack inits middle position

55

and the reverse. . This inequality of tension

is compensated for in the. ordinary methods
by so placing the whip-rollerthat the threads

forming the shed are extended equally upon

either side of an imaginary line drawn be-
tween the whip-rollerand the fell of the cloth.
In making two openings side by side this
condition cannot be maintained, as the whip-
roll to be in the best position possible would
be, as before, midway between the two ex-
tended or outside threads; but this position

is exactly in the line of the threads in the
middle position, which would therefore hang

70

slack and render it practically impossible to
practice the method which is the subject of
this application. This difficulty has been
met by meby the invention of the special ten-
sion device which is the subject of application
filed by me May 21, 1889, Serial No. 312,323,
(Case 13.)

I will now proceed to describe a convenient.
form of apparatus for carrying my method

into effect. |
In the accompanyving drawings, forming

part of this specification, Figures 1, 2,.3, and

4 represent the component parts.of aloom so

far as necessary to an understanding of my

invention, and illustrate the four sheddings
and flights of the shuttles, which complete
the sequence of operations. [Kigs. 9, 6, 7, and
S are enlarged cross-sectionsof the fourshed-
dings, as shown in Figs. 1 to 4. Iig. 1718 a
draft of the chain-threads of the sheddings
as shown in Figs.1 to 4,and in enlarged views
Figs. 5 to 8, and in which the crosses indicate
the threads that are extended on the right-
hand side and the dots those extended on the
left -hand side, and the blank spaces the
threads that are in the center in each of the
sheddings. Fig. 18 is a side view of the hed-
dles, as shown in Figs. 1 to 4, with the chain-
threads contained in the eyes of the same.

Fig. 20 is a cross-section of the heddles m
Tig. 18 and shows the manner of drawing the

threads through the eyes. The fabric pro-

| | !|i ﬂ.im,.l.
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- of the heddles, as befme

30

chain-threads is shown in Fig. 22. Tig. 9is a
c1oss section of the fabrie, as shown in Fig.
2, taken on the line A B, :—111(1 shows &eveml

| p0'51t10ns talken by the weft- threads in forms-

ing the fabric. Figs. 11,12, 13, and 14 illus-
trate four sheddings in which the heddles
are worked over in the same order, as shown
in Figs. 1 to4. The chain-thr eads are, how-
ever, dlawn through the heddle- eyes, as
shown in Figs. 16 and 19, FKig. 15 is a draft
of the chain-threads as they appear in the
several sheddings. Fig. 21 is a plan view of
the fabric pmduced by this threading in of
the threads. It will be observed that it is a
regularfour-leaf twill, whereas the one shown
in Fig. 22 is a four-leaf broken twill. Fig.
10 s
Fig. 21, taken.on the line A B, and shows the
relative position of the chain-threads in the
fabric. Figs. 23,24, 25, and 26 show the effect
produced by threading in the chain-threads,
as shown in Fig. 28, which is a cross-section
Fig. 27 is a draft
of the chain-threads and deswnates the posi-
tions they occupy in the sevelal sheddings.
Fig. 29 is a plan view of the fabric pr odueed

by “this method of threading in the chain-
‘threads.
- position of the parts as shown in Fig. 1, with
the exception that the heddle-cmds are not
Figs. 31, 32, 33, and 34 show the
four p031t10ns of ‘rhe heddles and the chain-
threads which they govern, being diagram-

IFFig. 30 represents in diagram the

crossed.

- matically the positions asshown in Figs. 1 to 4.

35
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Figs. 35,37, 39,41,43,45,47, 49,51, 53, 55 57,59,
61, 63 65 67 6‘) 71 ’73 75 ’7/ {9 and 81repre—
sent twenty four v&ays in which the four
chain-threads may be threaded through the
heddles, each of these different manners of
drawing through changing the order in which
the cham-thl eadsare rmsed and consequently
producing a different appearance of the face

~ of the fabric, as will be seen upon an exami-

50
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nation of the following views. Figs. 36, 38, 40,
42, 44, 46, 48, 50, 52, 54 56, 68, 60, 62, 64 (36 68
70 72 74 ’76 18 80 and 82 are dmf:ts of the

ehain-threads as _they&ppear on the face, the

¢rosses indicating the threads raised on the
right-hand side and the dots indicating the
.threads raised on the left-hand side.

I‘1ﬂ 83
is a diagrammatic view of the parts of the
loom COII‘BSPODleD to Fig. 1, with the hed-
dle-cords governing the heddles 11 and 12
crossed mstead of stralﬂ*ht
be seen in the followmﬂ‘ views. Iigs. 84, 85,
86, and 87 show the ef’feet of this &1telat10n
The heddle 11is moved and occupies the po-

sitions in the several sheddings that heddle

12 occupied in the views as Shmm in Iigs.
31,32, 33, and 34, and heddle 12 likewise ocecu-
ples the positions held by heddle 11 in the
above-mentioned views. Ifigs. 88, 90, 92, 94,

- 96, 93,100, 102, 104, 106, 108, 110,112, 114, 116,
118,120, 122, 124, 1% 198 130 132,&11(:1 ISilep-
1esent the l’IchIlI]el of thl eadmﬁ' through the
chain-threads, which is the same as shown in
similar views on Sheet 0, with a different re-

a. cross-section of the fabrie shown in

The effect will

209, 211, 213, 215 17 219

441,230

sult, however, asshown in Figs. 89,91,93, 95; 97,
99,101,103,105,107,109,111,113,115,117,119,
121,123, 125,127,129, 131,153, and 135, which

t are drafts of the chain-threads as produced

by this manner of crossing this particular
heddle-cord. Fig.1361isa dlam ammatic rep-
resentation of the parts of the loom shown in
Fig. 1, with the heddle-cords that operate the
heddles 13 and 14 crossed.
positions of the heddles 13 and 14 in all the
several sheddings.
represent the several positions of the heddles
and weft-threads due to this transposition of

the heddle-cords governing the heddles13and

14, Ifigs. 141 140,, 145, 14’7 149, 151, 153, 155,

157, 159 161, 163 165, 167 169 171 173 175 177 |

119 181 185 180 and 187 1epIesent the man-
ner of threadmfr through the heddles of the
chain-threads. These seveml views are ex-

actly like the similar views on Sheets 6 and 7,
but the result is different. Figs. 142,144 146,

148,150,152, 154, 156,158,160, 16 16/1L 166 168,
- 90

170 172, 174 176 17“4 180 182 18& 18() and 188
111u<3tra,te the result ot thls crossing of the
heddle-cord governing the heddles la and 14.
Fig. 189 1llustmtes In diagram parts of the
loom shown in Fig. 1, with both heddle-cords
crossed. Figs. 190 191 192, and 193 show the
position of the threads due to this crossing
of the heddle-cords, as shown in Fig. 189
Figs. 194, 196, 198, 200 202, 204, 206, 208 210,
012 214, 216 218, 220, 222, 224, 296 228 30
232 34— 256 238, and 240 illust-rate the
method of tlu eading in the threads, which is

the same as 1S ShOW]l in Sheets 7, 8, and 9.

The effect of this crossing of the heddle ~cords
1sshown in Figs. 195,197, 199 201, 203, 205, 207,
221, 223 225 227
229 231, 233, 295 37 239 and 94:1 I‘Jﬂ'& 24.2

943 2&4 24:5 and 246 show the effect of dlf-

ferent combinations of thr eading thethreads:
through the heddles, as will be described far-

theron. Figs. 247, 24:8 249, 250, 251, 252, 253,
and 254 1llust1 ate the 1espect1ve eﬂ:‘ect of the
crossing of the heddle-cords, and wﬂl be de-
scmbed 1 detail.

Referring now particularly to Figs. 1 to 4,
the numer 'ﬂs 1, 2, 3, and 4 111(11cate the f()lll

chain-threads—that is to say, one each of the

four series of chain-threads.

The numeral 5 indicates the weft-thread
used to form the face of the fabrie, and 6 the
weft-thread used to form the back of trhe
fabric. |
~ 71ndicates the shuttle carrying the thread 5,
and 3 the shuttle carrying the thread 6.

9 indicates the reed, and 10 the fabric in
process of construction.

‘The numerals 11,12,13, and 14 indicate the
hedclles. Thread l 18 drawn through heddle
11, thread 2 through heddle 12, thlead 3

_thl ough heddle 13, and thread 4 tln ough hed-

dle 14 "The heddles 11land 12 are eonnected

| together, one end of the connection passing

over the large roller 15 and the opposite end
passing over the small roller 16. The small

. 1011@1 17 Eﬂl“"llS the heddle 12 with the heddle—

bLe
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This reverses the

Iigs. 137,138,139, and 140

8.0

95

I0C

105

[IO

115

120

I2§

130




10

20

35

40

15

55

6o

441,230 - 3

roller 16, while roller 18 aligns the heddle 11
with the roller15. The heddles13 and 14 are
in like manner connected together, one end
of the connection passing over the roller 19,

the opposite end passing over the roller 20.

The rollers 21 and 22 align the heddle 14, the
heddle 13 being tangent to both rollers 19

and 20. The two small rollers 23 and 24 are

placed close together and near the equalizing-
levers 25 and 26 and serve to keep the outer
chain-threads of the double shedding of the
same length. The chain - threads that are
ooverned by the heddles 11 and 12 pass over
and under the ends of the equalizing-lever 29,
and the threads that are governed by the
heddles 13 and 14 pass over and under the

ends of the equalizing-lever 26.

The numeral 27 is the roll of chain.
Motion is given to the rollers actuating the

heddle-cords by the cam 28, which is a three--

throw cam, or one that will place the rollers
in either of the three positions. Thiscam 1is
timed so as to make one complete revolution
{o four picks or sheddings.

The order of the positions of the rollers as
produced by the cam are as follows: first,
such as to place the chain-threads on the
outside, then in the middle, then inside, and
then in the middle. Thus it will be seen
that there are two middle pesitions and one
outside and one inside position represented
by the different parts of the cam. Kach roller

in passing from the outside to the inside or

from the inside to outside passes to one of
the middle positions. The heddle-cords sl
and 32 pass around the end of the roller 19,
and the ends of the cords are connected to
opposite ends of the rocker 29, whose at-
tached roller 30 travels in a groove in the

cam. The cords 35 and 36 in like manner

pass around the roller 15, and the ends of
the cords are connected to the ends of the
rocker 33,whose attached rolier 84 also works
in the same groove in the cam. The rollers
30 and 34 are so set that their mean angular
separation with relation to the center of the
cam which controls them is about ninety de-
orees—that is, they are in adjacent positions
in the cam, there being four positions in the
full circle. What may be termed the * cen-
ter position” in the cam places the heddles
in the center or common side of the twoshed-
dings. The “outside” and “inside” positions
of the cam place the threads on the outsides
of the two sheddings.
tached to rocker 29, in the outside position

places the heddle 13 on the outside on the

richt and the heddle 14 outside on the left.

- The terms “right” and “left” and “right
hand?” and “left hand” are descriptive of the
positions of the parts to which they refer as
those positions appear in the drawings. The
rocker 33, with its attached roller 34,when in

‘the outside position will place the heddle 12

on the right and the heddle 11 on the left of
the double shedding. Theroller 30, attached

the center of the double shedding.

The roller 30, at-.

the cam places the heddle 14 on the right
and the heddle 13 on the left of the shed-

dings. Theroller 34 in the rocker 33 when in

the inside position of the cam places the hed-
dle 11 on the right and the heddle 12 on the
left of the double shedding. When the roll-
ers 30 and 34 are in the middle position, the
heddles are placed in the center or common
side of the double shedding.

75

In Fig. 1 the roller 30 1s represented as in i

the outside position of the cam, and places
the heddle 13 onthe right and thread 3, which
it governs, on the outside on the right, and
heddle 14 and thread 4 on the outside on the
left of the double shedding. The roller 34 1s
in the center position, and places the threads
1 and 2 in the center of the double shedding.
The chain-threads pass around the compen-
sating-levers 25 and 26, as more fully ex-

plained in my application above referred to.
The center threads 1 and 2 are passed around

80

the lever 25, which has been moved in a di-

rection to take up the slack of said center
chain-threads by the outward movement of
threads 4 and 3, which pass around the lever

| 26, causing the same to move in a direction

to give out thread, and this motion of the le-

ver 26 giving to the lever 25 a movement in
the opposite direction, as described. At the

Qo

95

succeeding shedding the threads 1 and 2 go

to the ountside, moving the lever 25 in a di-
rection to give out thread, and the lever 25
causes the lever 26 to move in the opposite
direction to take up the slack of the threads
3 and4,which are now in the center. Through

I10OC

this first double shedding the shuttles are

simultaneously passed in the same direction,

the shuttle § laying the thread 6 in the right-
hand side and the shuttle 7 laying the thread

5 in the left-hand side of the double shedding.

The weft-threads being beaten up, form the
first pick. 'The cam 28 is then moved in the
direction indicated by the arrow in Fig.1 to
the position as shown in Fig. 2. This places
the roller 34 on the rocker 83 in the outside
position of the cam, thus placing the heddle
12, with thread 2, on the right and heddle 11,

with thread 1, on the left of the outside posi-

tion of the double shedding, while the roller

30, mounted upon the rocker 29, is passed to

the center position of the cam, thus placing
the heddles 13 and 14 and threads 3 and 4 in
Through
this second shedding the shuttles are again
stmultaneously passed in the same direction,

laying the weft-threads on the same sides of

thefabricasin the previouspick. Thé cam is
then movedinthedirectionindicated by thear-
row in Kig. 2 to the position asshown inTF'ig. 3,
in whigh the roller 30 on rocker 29 ispassedto
the inside position of the cam, placing the hed-

dle 14, carrying thread 4, to the right and hed-

dle 13, carrying thread 3, to the left of the out-

side of the doubleshedding. The roller 34 is

at the same time passed to the center position
of the cam, placing heddles 11 and 12, with

to rocker 29, when in the inside position of | threads 1 and 2, in the center or common side
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of the third shedding.
the shuttles are again s1mu1taneously p&Sbed
laying the thread 6 in the right-hand side and

~ thread 5 in the left-hand side, and the weft-

[O

15

20

. I30

40
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on the outsides of the shedding.

and 11.

threads being beaten up form the third pick.
The cam is now moved to the position as seen
in Ifig. 4, wherein the roller 30 is seen in the

middle position of the cam, thus placing the |

threads 3 and 4 in the center or common side
of the shedding, and the roller 34 is in the
inside position of the cam, placing the threads
1 and 2, governed by the heddles 11 and 12,
Through
these openings the shuttles are again passed,

laying the thread 6 in the right-hand side and
the thread 5 in the left-hand side.

The weft-
threads being beaten up into the fabric form
the fourth pick, and this completes the se-

quence of the positions assumed by thechain--

threads due to the ‘four positions of the cam.
It will be understood that the heddles in

all the subsequent modifications always pass

1n this order, viz: Taking theright-hand side
of the fabrie, the chain-threads are extended
in the following order: 3, 2, 4, and 1, the hed-
dles being raised in the order of 13, 12, 14,
T'he heddles on the left are extended
as follows: 14, 11, 13, and 12. This follows
from the manner in which the heddles are
connected together. When theheddlel13 18 on

the right, 14 will be on the left, and when 11

is on the right 12 will be on the left, and vice
versa. Itwill also be observed that the hed-
dles 11 and 12 move together, and when one
is onone outside the other is on the opposite
outside, and when one is in the center the
other is likewise in the center, and that they
pass from the opposite outsides to the cen-
ter, and at the next shedding they pass to

the opposite outsides to that they previously
This is also true of the heddles13

occupied.
and 14.

From the p081t1011 in which the rollers 30

and 34 on the rockers 33 and 29 are placed
the heddles follow each other in regular or-
der inthe following manner: extended on the
side at the right, then in the middle, then on

the outside on the left, and then agam in the

-~ middle.
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The positions of the threads in the four
sheddmﬂ's above described will be seen in
enlarwed cross-sections in Figs. 5 to 8 of Sheet
2, wherem IFig. 5 1s an enla,rwed cross-section

'of the first Sheddmﬂ‘ as shown in Fig. 1, show-

ing thread 6 contamed between cham threadb
1 d,ndS and thread 5 is between threads 4

‘and 2, which weft-threads, being beaten up,

form the first pick.
- Fig. 6 1s an enlarged cwss-sectlon of the

Sheddiug shown in Fig.-. 2, and shows thread
6 on the same side of the fabrie, as before, be-
tween chain-threads 2 and 3 and thread 5
between threads 1 and 4.

Tig. 7 is an enlarged cross-section of the

.. shedduw shown in Fig. 8, and shows thread
6 between threads 4 and

and thread 5 be-

Through thisshedding | Lween threads 3and 1.

A
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ing beaten up form the third pick.:

I‘ln 8 1s an. enlarged cross-section of the
'Shedding shown in Fig. 4, and shows thread
6 between threads 1 and 4 and thread 5 Dbe-
tween threads 2 and 3, which, being beaten
up, form the fourth plck

1t will be observed that the chaln-tm eads
are over the weft-threads 6 in the following
order: 3, 2,4, and 1, and form what T will
designateas the “face” of the fabrie, although
both sides are, in- fact, dupheates of one an-
other. -

This manner of 111tellaemn* will be more
fully understood upon examining the draft

of the chain-threads-as shown in Fig. 17, and-

wherein the crosses represent the chain-
threads that are raised or are over the weft-
thread 6 on the face and the dots the chain-

|- threads that are over the weft thread 5 on the
' back of the fabric.

The fabric is shown in Fig. 22, gmd is what
is called a “four-leaf br oken twill,” with the
weft-threads flushed.

A cross-section of the fabrie is seen in Fig.
10, taken on the line A B, and in which will

Hbe seen the positions of the weft and chain

The Weft thleads be- |
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threads in each of theseveral pmkq, as alr eady |

described.
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The manner of. threadmn in the chmn--

thleads 1s shown in Kigs. 18 and_‘”‘O wherein
1t will be seen that thread 1isdrawn through
heddle 11, thread 2 through heddle 12, thread
3 through heddle 13, and thread 4 through
heddle 14. This manner of threading being
altered, as shown in Figs. 16 and 19, will pro-
duce a different result. Upon eanlmlnfrI‘lfr
19 it will be seen that thread 1 is dmwn
through heddle 14, thread 2 through heddle
12, thread 3 throun‘h heddle 13, and thread 4
t11r01w'h heddle 11 The heddleb are worked
over in.the same order as before—that is, 3,
2, 4, and 1—Dbut the threads areraised in the
order of 3, 2; 1, and 4. This produces the
sheddings as shown in Figs. 11, 12, 13, and
14, the heddles being in the same positions as

seen 1n Kigs. 1to 4; but the chain- threads.are

seen to be raised in the order of 3, 2,1, and
4. This forms a regular four-leaf twill, as

will be seen upon examining the draft as

shown in Fig. 15, and the fabric as shown in
Fig. 21, wherein the chain-threads are over
the weft-thread 6 in the orderof 1 2 3 4.
The cross-section of the fabric on the line
A B is seen in Fig. 9, wherein the weft and
chain threads in their several positions in
each pick are seen. By threading the chain-
threads through the heddles in the manner
now to be described & fabric is formed simi-
lar tothat shown in Fig. 22 and draft Fig. 17,
with this exception, that the cham-threads

corresponding to the several positions in the

pattern are moved three threads to the right
and three picks ahead of that shown in the
draft in Ifig. 17. The several positions of the
heddlesare thesame as before; but thethreads

IGO0
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occupy the positions as seen in I'igs. 29, 24, 1 dle 13, 3 in heddle 14 and 4 1n heddle 11.

25, and 26, wherein the threads are ettended
on the 11ﬂht in the order of 4 2 3 1. 'The
method of thwadnw in the threadsis seen 1n
Fig. 28, wherein thlff"ctd 1 is drawn through
heddle 11 thread 2 through heddle 12, thre‘md
3 through heddle 14, and thread 4 through
heddle 13. The draft of the same is seen in

- Fig. 27, where it will be seen that the threads

1O
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are raised in theorderof 4 2 3 1. Thefabric
as produced by this method is seen in Fig. 29,
and in the finished state would not be distin-
cuishable from that shown in Fig. 22; but 1t
1S by reason of this slight var 1&1}1011 that ]I am
enabled to vary the pdttern S0 as 1o pwd nee
the figures hereinafter deseribed.

In Flﬁ 30 1s a diagram view of the position
of the heddles and Tollers 15 and 19 with their
attached heddle-cords. These latter are not
crossed, but extend to the ends of the levers,
as seen in Ifigs. 1 to 4.

The sex«elal positions of the heddles and
chain-threads are shown in Figs. 31, 32, 33,
and 34, in which the heddles are extended
on the right in the order of 13, 12, 14, and 11,
while the heddles on the left are extended in
the following order: 14 11 13 12. |

The chain- thlﬂa,ds are drawn through the
heddles in the following order: thread 1
through heddle 11, thread 2 through heddle
12, thread 3 through heddle 13, and thread 4
through heddle 14,

The method of threading in is shown in
Fig. 35, and the result of the same is seen in
Fig. 36. Again, threading in the threads is
shown in Fig. 37, where the thread 1 1s drawn
through heddle 11, thread 2 is drawn through
heddle 12, thread 3 is drawn through heddle
14, and thread 4 is drawn through heddle 13.
The result of this drawing in 18 seen 1n Kig.
38, which is, like Fig. 36, in part reversed.

InFig.539 thethread 1isdrawn through hed-
dle 11, thread 2 through heddle 13, thread 3
through heddle 12,and thread 4 through hed-
dle 14. The result is seen in Kig. 40, which
is a regular twill ranning from left to right.

In Fig. 41 the thread 1 is drawn through
the heddle 11, thread 2 through heddle 13,
thread 3 through heddle 14, and thread 4
through heddle 12. The result is seen in
Iig. 49

111 Fig. 43 thread 1 is drawn through hed-
dle 11, thread 2 through heddle 14, thlead 3
thr ouﬂ‘h heddle 12, and thread 4 t111 ough hed-
dle 19 The result is a regular twill running
from right to left, as seen in Fig. 44.

In Fig‘. 45 thread 1 is drawn through hed-
dle 11, thread 2 through heddle 14, thread s
through heddle 13,and thread 4 through hed-
dle 12. The result is seen in Fig. 46. This
completes the combinations that can be made
with thread 1 in heddle 11 as a starting-
point.

The next six combinations are made with
the thread 1 in heddle 12.

In Kig. 47 thread 1 18 1n heddle 12, i-?;i_u*]_led?

-
~ <ML - =
» -t = n: B H .
! - +, .

The result 1S seen 1n I‘w 4.8,

In Fig. 49 thread 1 is in heddle 12,2 mheda
dle 15, 3 in heddle 11, and 4 in heddle 14.

The result is seen in I‘lﬂ' 50, which is a regu-
lar twill two picks 1dte1 than that ShOWIl in
Fig. 44. |

In Fig. 51 the tlnead 1 1s drawn thwuo'h
the heddle 12, 2 through heddle 14, 3 Tthlth
heddle 13, and 4 tthl]U‘h heddle 11. The re-
sult is seen in Fig. 52, which is like Fig. 38,
but with the threads moved one thread t6 the
right. Theexpressions “onethread’ or “one
space to the right or to the left” are herein
used for the sake of brevity.
will be understood by a consideration of I‘w
38, and the similarfigures replesentm oroups

of sixteen squares arranged in four tiers, each

vertical column of the squares representing
one thread or space. Hence to move Fig. 35
one thread or one space to the right Would be

to omit the tier of spaces under numeral 1 at
the left-hand side of Fig. 38 and to takein a

similar tier of spaces replesenbmﬂ a corre-

Their meaning
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sponding arrangement of threads from the

next adjoining group upon the right, in which
case the resulting figure would be preelsely

the same as Fig. 52.

In Fig. 53 the thread l is drawn thmun'h
heddle 12 2 through heddle 14, 3 through hed—
dle 11, and 4 thr oun*h heddle 13. The result
is seen in Fig. 54, whmh 1S a reﬂ‘ulm twill, left-
handed, like tha,t shown 1n Flﬂ‘ 40, except that
it is two picks back of the same.

In Fig. 55 thread 1 is drawn through hed-

dle 12, ‘"’ through heddle 11, 3 throuu'h heddle
13, :smd 4 thlounh heddle 14
seen in Kig. 56, whleh is like that shown in
Fig. 42 bub W1th the threads moved one thread
or space to the left.

In Fig. 57 thread 1 1s threaded thwunh hed-

dle 12, 2 through heddle 11, 3 through heddle
14, and 4 through heddle 13. The result is
seen in Fig. 58, which is like that shown in
Fig. 46, taken one space to the left. This com-
pletes the sequence of six, with the thread 1
drawn through heddle 12 as the first space.
In Fig. 59 thread 1 is drawn through hed-
dle 13, 2 through heddle 14, 5 thoun'h heddle
11, and 4 thlouﬂ‘h heddle 12 The result is

seen in Fig. 60, whlch is like that shown in

Fig. 36, moved two spaces to the right.

111 I‘w 61 the thread 1 1is dlawn th]ﬁ‘()uﬂ‘ll
heddle 13 2 through heddle 14, 3 through hed—
dle 12, and 4 thlouoh heddle 11. The result
is seen in Kig. 62 whlch is the same as that
shown 1n I‘lﬂ' 42 moved one space to the right.

In Fig. 63 thread 11is drawn through hed-
dle 13, 2 through heddle 11, 3 thrmwh heddle
14, and 4 throu0h heddle 12 The resulf is
seen in Kig. 64, Wthh 18

one square to the left of that 5h0wn in Ifig.

44 or one square to the right of that shown in
Fig. 50.

The 1esult 1S

a regular twill, the
same as shown in Kigs. 44 and 50, butb ta;ken.
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In Kig. Ga thread 1. 1% th caded thwuﬂhhed- '
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~dle 13, 2 through heddle 11

14, and 4. thmuﬂ'h heddle 11

12, and 4 throutrh heddle 14 ThIS result is
Seen in Fig. OG which is like that shown in
Fig. 52, moved £w0 spaees to the right.

In I‘ln 67 thread 1 is drawn throun‘h he.tl-""

dle 13, 2 through heddle 12, 3 thIOllU‘h heddle

seen 1n Kig. 68, aud is the same as that shown

- In Kig. 44,1in an opposite direction, or in Fig.

10

54, moved one space to the right.

n Fig. 69 thread 1 is threaded thr ough hed-
dle 13, 2 through heddle 12, 3 thloun'h heddle
11, and 4. thmuﬂ'h heddle 14. The result is
seen in Fig. 70, in which the threads are rep-
resented as occupying the positions which
they occupy during the pick preceding that

indicated .in Flﬂ 4:2, F}{r 70 belng -the same

as Fig. 58, taken one space to the left. This

| eompletes the combmﬂtlons with thread 1 in

20

12, f:md 4. thlouﬂ'h heddle 13
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the heddle 13.

In Fig. 71 thread 1 is threaded thr ough hed-
dle 14, 2 through heddle 11,8 through heddle
The result is
seen in Ifig. 72, wh1ch is like that shown in
Fig. 60, taken onn space to the right.

In I‘]ﬂ' 73 thread 1 is threaded thl ough hed-
dle 14, 2 through heddle 11, 3 thlounh heddle
13, a,nd 4. thlounh heddle 12 The result is
seen in Fig, 74 which is a regular twill, like

that shown in I‘w" o4, taken one space to the

10*111: of the same.

In Fig. 756 thread 1 is threaded thlounh
heddle 14 2 through heddle 12, 3 thmucrh
heddle 11, and 4 thmuﬂ'h heddle 1 5. There-
sult. is c;een in Fig. ’7() which is like that
shown in Fig. 42, but taken two spaces to the
110'h13 or to the left of the same.

In FKig. 77 thread 1 is threaded through
heddle 14 2 through heddle 12, 3 thmun'h
heddle 13, and 4 throucrh heddle 11. The re-
sult is qeen in Fig. 78, Wthh 18 a regular twill,

like that shown in Flb 44, taken one space to_

the left.

In ]Jlﬂ‘ 79 tlue&d 1 18 thwaded thlouﬂ"h
heddle 14 2 through heddle 13, 3 tthllﬂ‘]l
heddle 11, and 4 thloun*h heddle 12. The re-

- sult is seen in Hig. 80 which 18 like that

50

shown in Fig. 52, taken one space to the
right.
In Fig. 81 thread 1 is threaded through

- heddle 14, 2 through heddle 13, 5 1h10uﬂ*h

535
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heddle 12, and 4 throuwh heddle 11. The re-
sult 1s seen in Fig. 82, which is taken two
spaces to the I'lo'ht or left of that shown in
Fig. 58. This completes the sequence of po-
SlthIlS with thread 1 in the heddle 14.

It will be seen that there are twenty-four

‘combinations in all that can be made if we

begin the combinations with the first shed-
ding of each series in regular sequence.
Tn Fig. 83 is shown a dlafrram view of the

heddles and the rullers that actua,te the same,
similar to Flﬂ‘ 30, but with the heddle-cor ds
‘that operate the 101161 15 and which control

the heddles 11 and 12 crossed. This has the

The result is

“cords.
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throu oh heddle | dles 11 and 12 in all the several methods of

threading. This alters the order of the lift-

Ing as heletofme described, as will be seen'

in the following views.

Ifigs. 84, 85, 86 and 37 show the four posi-
tions of the tlu eads and their coverning-hed-
dles due to this crossing of the heddle-cord op-
erating the roller 15. Itwill be observed that
the heddles are now lifted on the right-hand
side 1n the following order
The complementary heddles on the left are

raised in the order of 14, 12, 13, and 11.

In Figs. 88 to 135 those with the even
1lumhels
threading through. as shown in the corre-
sponding figures on Sheet 6, the same chain-
threads being drawn through the same hed-
dles. The results are seen in the odd-num-
bered figures from 89 to 135, which upon com-
parison with the similar figures of Sheet 6 will
show the differencein the results. Thus Fig.
43 1s threaded through the same as Fig. 906;
but the result, as seen in Fig. 97,1s different.
Both are renulm twills, but they point in op-
posite dir ectlons, one being a right-hand and
the other a left-hand twﬂl The sameis true

of Figs. 40 and 93; also of Figs. 50 and 103;

also of Figs. o4 and 107, Similar differences

exist in the several figures throughout this
series, as WIH beseen upoen an mspeetlon of the
same.

represent. the same method of

/5

. 13, 11,14, and 12.
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Fig. 189 is a diagrammatiec view of the hed-

dles, rollers, and heddle-cords like those al-

ready described, except that the heddle-cords

are both crossed. The effect of the same will

‘be seen upon examining Figs. 190, 191, 192,
1 and 193, wherein the heddles are raised on the
right-hand side in the order of 14, 11,13, and

12 and on the left-hand side in the Old@l of
i3, 12, 14, and 11.

I‘wq 194 to 240 1ep1esent the method of
threadmg, in which is the same as in the pre-
vious sheets shown. The 1esu1ts are, how-
ever, different. - |

The even - numbered figures from 194 to
240 illustrate the manner of threading in the
chain-threads, which is the same as in the
prevmusly-deqenbed similar views. The odd-
numbered figures from 195 to 241 show the
results obtamed by crossing both the heddle-

fm‘e aud we Now have 0151 the face W hat we

ShOWIl in the eonespondmfg' figures on Sheet-

6, where neither of the heddle-eords-were
crossed. - Thus 1t 18 possible to alter the de-

sign from face to back or the reverse, as we

desire, without redrawing the threads, but

simply by erossing the heddle- cords or not as

desired.
In Fig. 136 the heddles, ﬂctuatmf‘r-wllels

The combinations are the same as be-
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and heddle-cords are shown 2sin the, 3111111&1

views, the cords on roller 19, which operate

the heddles 13 and 14, being erosaed and the
other cords being left StI‘&l“‘ht T'hishas the

effect of reversing the pOSltIOHS of the hed- | effect of ::theI ing the 01(161 of drawing in or

130
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of the lifting of the heddles, as will be seen { across the width of the same 1n different ways

in KFigs. 157, 138 139, and 140
The 01del Of 11ft1un' the heddles on the

right-hand side 1s as tollows 14, 12, 13, and

11 and on the left-hand siCe thev lift in the
Oldel of 13, 11, 14, and 12.

Kigs. 141 to 187 represent the manner of
drawing in the threads and the results of thus
altennn' the shedding due to this crossing
the heddle - cords and consequent transpos-
ing of the positions of the heddles 13 and 14.

The odd-numbered ficures from 141 to 157
illustrate the several d1ffe1 ent manners of
threading the chain-threads through the hed-
dles, and are the same as shown in similar
coneSpondmﬂ* views in the previous de-
seribed combinations.

The resulis of the above method of thread-
ing and handling of the heddles is shown
in the evel - numbeled ficures from 142 to
188. The effect of this altel ation of the po-
sitions of the heddles 13 and 14 1s {0 reverse
the direction of the design, as shown upon
examination of the sever al ﬁﬂures of Sheets
6 and 8. -

In Fig. 44 is seen a four-leat right-hand
twill. In the corresponding Iig. 150 18 the
same design, but left-handed. In Fig. 50 18 &
left-hand and in Fig. 170 18 a. 11nht-hand de-
sign, exactly alike. Similar (,hemfres will be
obser ved Dy inspection of other ﬁn'ures

The effect of altering the Sheddmﬂ*s by
changing the heddle- cmds will be r eadﬂy seen
by examining the first view of each series, as
illustrated in Figs. 36, 89, 142, and 195, and it
will be seen that_dll the eombmatlon S POSSI-
ble with the four threads in the four picks are
made. Thisis alsotrue of the other manners
of threading,as will be seen upon comparing
the complementary threading in and the re-
sults obtained.

Another feature of these combinations is
that all the different single features are com-
mon to all the comblnatlons with the excep-
tion that there are different methods of thread-
ing. Thus the right-hand twill as seen in
I‘IO' 44 1s made by threading as shown in

. Flﬂ 43—that is, thread 1 1n heddle 11, thread

6o
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2 in heddle 14, 3 in heddle 12,and 4 in heddle
The same design is seen in I'ig. 107 made
by threading as shown in Fig. 106 by thread-

dle 14, 3 through heddle 11, and 4 thI‘OUU‘h
heddle 13. The same effe(,t is produced in
Fig. 146 by the manner of threading In as
Shown in Fig. 145—that is,by thr Padmn thread
1 through heddle 11, thlea,d 2 thIOdﬂ‘h heddle
13, 3 thlouﬂh headle 12, and 4 thloun‘h hed-
dle 14. ThlS same efl e@t i1s seen 1n I‘1n* 209,
produced by the method of threading in as
shown in Fig. 208, by threading 1 tthI]ﬂ‘h hed-
dle 12,2 thromh heddle 13,9 thwncrh heddle
11, and 4 throuﬂ'h heddle 14. bimllm repeti-
tions will be n0t1ced on inspection of the other
designs. |

Ey threading different parts of the chain | tern is the same,

R 1 T T
] -:. :

“that shown in Flﬂ‘ 195,

i parts thereof.
ing thread 1 through heddle 1..;, 2 throu oh hed-

varieties of designs may be obtained.
In TFig. 242 18 seen a desw n which is made
by thr eadmﬁ' the first four thle&ds on'the left

as in Figs. 43 and 44, the next four as shown

in KFigs. 3() and 40, the next four as in Kigs

43 'md 44, and the next four as in Iigs. 59 )

and 40.

The design as seen in Fig. 2&3 18 plodueed
by threadmu the first four threads asin Kigs.
45 and 46, “the next four as seen in P1gs
47 and 48, the next four as seen in Figs. 45
and 46, and the next fom as seen in I‘le;s 4{
and 43.

The design as seen in Fig. 244 is made by
threading the first four thteads as seen 1in
Figs. 45 and 40.
threaded as in Figs. 51 and 52, the next four

as in Figs. 45 and 46 the n=xt four as in FIG'S !

51 and 52.
The design shown in Fig. 245 is made by

The second fourthreads are -
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threading the first four t,hleads asin Kigs. 43
and 44, the next four as in Figs. 39 and 40,

and the next eight as in Kigs. 43 and 44.
The design Shown in Flﬂ 246 is made by

threading the first four ’rhredds as in Kigs. 43

and 44, the second four as in Figs. 67 ::md 68,

‘the ﬂmd four as 1n Figs. 47 and 48 the fomth

four as in Figs. 47 and 43, the ﬁfth four as in
Figs. 43 and 4& and the smth four asin Figs.
67 and 68. All ‘these variations are made out
of one of the series of threading in as de-
scribed, the heddles being wor ked over as
1llustla,ted in Figs. 30, 51, S.J,Sa, and 34. The
same may be done 1n elthel of the other com-
binations, if so desired.

In Flﬂs 247, 248, 249, and 250 18 illustrated
the same pattem of wht {hreads wide and
eight threads or picks in length. In each de-
sign is shown a heavy line, f01 ming a sqguare
and inclosing a four—square of pattern. The
small square inclosed in the heavy line in
Fig. 247 is like that-shown in Kig. 36. The
Slmllar square shown in Kig. 248 is thatshown
in Fig. 142, The square c3h0wn in Fig. 2491s
The square shown 1n
Fig. 250 is that “shown in Fig. 89. Thus it
w111 be seen that the first ﬁo"ure of each of
the four methods of working over the heddles
produce the same design, but in different
It is also po:_-,s1ble to pick out
these squares in the several 111(11\?1(111&1 com-
binations.

In Figs. 251 and 252 is shown the same de-
sign, 1mhleh is a regular twill, right-handed,

of ewht threads in mdth .‘:'hlld elﬁ‘ht thr edds |

in leuﬂ‘th The small heavy-lmed square of
four squares each way designates the portion
of the combination used to form the figure.
The block in Fig. 251 18 the same as that of
Fig. 44, and the block in Fig. 252 is the
same as that of Fig. 50. Ifigs. 64 and 78 will
also form this deswn beginning the same in
different parts ol the pattem Tt will be ob-
served that in Figs. 44, 50, 64, and 78 the pat-
zmd that taking Fig,

g
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as a beginning, that shown in Fig. 64 is the | operating the heddles, which is the same in

same moved one square to the left, that shown
in Fig. 50 the same moved two squares to the
left, and that shown in Iig. 78 the same
moved three squares to the left.

Iigs. 253 and 254 in like manner show the

same eifect, butin aleft-hand twill. The small
square in IFig. 253 corresponds to that shown
in Kig. 54, and the small square in Fig. 254
corresponds to that of Fig. 40. There aretwo

other squares that will form this design—

viz., those shown in Figs. 6S and 74. - Taking,
as before, either of the four figures, the pat-

~tern can be commenced on either, as desired.

20

Thus,taking the design of Fig.40 as astarting-

point, Fig. 68 shows the same taken one square
to the right, Fig. 54 the same two squares to
the right, and Fig. 74 the same taken three
squares to the right. Thus it will be seen
that it is possible to commence on any of the

four threads in any part of either of the regu-

lar or broken twills, as desired, and by this
means variouscombinations are made to form
the patterns.

T'he patterns illustrated on Sheet 10 may

. be produced by the use of any of the four ways
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~of handling the heddles as described. In the

description I have used the combination illus-

trated on Sheet 6, but any of” the others will

do.as well. | |

‘The mechanism made use of for manipu-
lating the heddles may be varied from that
shown without departing from the spirit of
the invention so long as they produce the
same effect. '

T'he peculiar feature of the shedding is the
manner of passing simultaneously the two
outside threadsto the centerat each and every
shedding. |

Another feature of the shedding is that the
threads which pass from the outside to the

center will always pass to the opposite side
at the succeeding shedding, and that, taking
anyof the threadsindividually, they passfrom
one side to the center and then to the oppo-

site outside and then back to the center.

The threads from either outside always pass

to the center before passing to the opposite
T'his is a feature peculiar to this man-

ner of shedding, and takes up the chain-

threads evenly as they all pass through the
fabric in the same manner in regular order.

~ Thepeculiarfeatureof threading the chain-
threads may be varied, as desired. I have
shown regular twills and broken twills, the

regular twills being eitherright orlefthanded,
asdesired. Inthefigure effects I have shown
pointed twills and the same in combination
~withthe broken twill; but nodoubtother com-

binations can be advantageously made and

various effects produced without departing
from this manner of forming patterns by
breaking up the order of lifting the threads

across the fabric. 1Tt isto be understood that

65 in each series of combinations these effects

all cases, whatever method of operating the
same 18 employed, as either of the ways shown
will produce the same effects if the threads
are threaded correctly to suit that particular
order of working over the heddles. It isfur-
ther seen that the pattern may be altered, as
desired, by altering the arrangement of the

“heddle-operating cords,thusaltering theorder

of lifting the heddles, but keeping the same or-
der of drawing in. In this manner a right-
hand twill ean be altered to a left-hand twill
at pleasure without disarranging any part of
the mechanism, except changing the heddle-

operating cords from one end of the lever to
| the other. |

It will be understood that all the before-
mentioned combinations, effects, and designs
are rendered possible in the process of form-
g the two sides or faces of the cloth at the
same time by dividing the chain-threads into
two parts and applying a separate tension
apparatus to each of the two parts, and so
connecting these together, so as to have them
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rise and fall in regular order, so as'to give

out the proper amount of thread to compen-

sate for the Increased length of the same on
the outsides of the sheddings and to take up
the slack of the inside threads of the same.
Having thus described my invention, what
I claim is— .
1. The herein-deseribed method of weaving
double-weight goods, which consists in form-
ing anindefinite series of double sheds from a
single set of chain-threads by moving each one
of four groups of chain-threads in succession

into all possible positions in the following or-

der, to wit: first, to the extended position on
one side of the normal plane of the warp; sec-
ond, to the middle position in proximity {o
the normal plane of ‘the warp; third, to the

IO0
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extended position upon the opposite side of

the normal plane of the warp; fourth, back
to the middle position, and so on, and ateach
shedding simultaneously passing two weft-

threads back and forth in the face and back
of the fabrie, respectively, through the two

paths afforded by the double shed.
2. A method of weaving double - weight

goods, which consists in simultaneously form-
ing two openings in the chain-threads, one
half of the chain-threads divided into two

equal groups being moved to the outer sides
of the openings or sheds, the remaining half
of the threads being moved to the center or
common side of the double shedding and
passing the face and backing weft-threads

forming the first pick, then forming two open-

ITO
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through the two sheds, respectively, thereby

125

ings side by side by moving the chain-threads

in two equal groups from the center in oppo-

| site directions,respectively, to the outer sides,
and moving those on the outsides to the cen-

ter and in returning the weft-threads, re-

are produced without altering the order of 4 sented, and thereby forming the second pick.
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spectively, through the new paths thus pre-




IO

441,230

9

3. A method of weaving double -weight | moving the outer groups of threads to the 20

goods, which consists in simultaneously form-
ing two openings in the chain-threads side by
side by moving to the outer sides of the two
openings or sheds two groups of chain-
threads and moving to the center the re-
maining half of the chaln-threads, thus form-
ing two sheds, one for the face and one for
the back, through which the shutfles are
passed, laying the face-thread in the face side
of the fabric and the backing-thread in the
back of the fabrie, thus forming the first pick,
then forming two sheds by moving to the
center the outer groups of threads and by
moving the threads from the center in two
equal groups in opposite directions, respect-
ively, to the outer sides and passing the weit-
threads through the same, thus forming the

- second pick, then forming two openings by

-

—

center and again moving the center threads
in two equal groups in opposite directionsto
the outer sides, respectively, and passing the
weft-threads through the same, thus forming
the third pick, and then shedding the weft-
threads, as before, by moving the outer groups
of threadsto the center and moving the center
threads in two equal groups in opposite di-
rections to the outer sides, respectively, and

passing the weft-threads through the same, 3o

thereby forming the fourth pick.
In testimony whereof 1 have hereunto set
my hand this 27th day of September, A. D.

1889, |
ABRAM D. EMERY.
Witnesses: | | |
H. J. FULLER,
WALTER T. EMERY.
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