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1o all whom it may concermns

Be itknown thatl, ABRAM D. EMERY, a citi-

zen of the United States and a remdent of

Taunton, in the county of Bristol and State

of M&bs&ch11setts haveinvented a certain new
and useful Method of Weaving Plain One-

Ply Fabrics, of w hlGh the followmtr 1S & specl-

fication.

-~ My invention relates to certaln improve-
ments in the art of weaving, and has for its

object the production of woven fabries pro-
vided with two selvage edges, as usual, and
of a width conslderably re&ter than the width
of the reed employed in the loom, which by

existing methods is the limit of the C&pﬂ:@ltv

of the machme in this respect.

According to the methods now in use Vely
eonsmlerable practical difficulties are encoun-
tered in the use of widelooms for the produc-
tion of extra-wide fabri¢s. In inereasing the
width of the loom the path of the shuttle 18

‘necessarily increased, and the number of

picks per minute—. e., the number of times

- per minute the shuttle makes its passage

through the chain-threads—is very much di-
minished, thereby reducing materially the
speed at which the fabric is produced.
Another Important obJeetlon to the use of
iculty encountered in
handling the chain-threads in case of break-
Itis also found that

yielding of the lay-beam, and this is one of
the reasons why duck and sail cloth and
heavy woolen goods are woven narrow. Kur-
ther more, the Stl.«.un on the shuttle-thread in-
creases in proportion to the distance it has to
be thrown, in consequence of which 1t 1s nec-
essary to use a higher grade of material in
weaving wide goods than is required in the
ordinary-width fabric. This 1S a consider-
able item of expense 1n woolen goods par-
tleularly -

It is apparent, of course, that wide looms
OCCUPY more space 1n a mill and are more in-
convenient and expenbwe to handle 1n every

objections, and to th&t end consists, broadly
considered,

weaving,” or weaving the fabric in two parts

in what I may term “double

simulta,neously, one over the other, orside by
side,as the case may be, with-the two selvage
edges on one side of the loom and the turn or

--Gentel of the fabric on the other side of the

loom.

In my present application I shall describe

my invention as applied to the production of

~one-ply fabrics; but it is to be understood

that the mventlon is equally applicable to the
production of other kinds of fabrics by modi-
fications of thesame, which will in detail form
the subject of future applications.

In carrying my invention into effect I use
two shuttles manipulated in a novel manner
to weave the two parts simultaneously, the
chain-threads being shed to form two paths
for the two shuttles, the shuttles and weft-
threads being passed by each other at the

turn or center of the fabric in a novel man-
| ner; and accordingly my invention further

consists in certain methods and steps of meth-

ods incidental and subordinate to the broad.
‘invention, as will be more fully described

hereinafter, and particularly pointed out in
the claims.

As preliminary to a more detailed explana-
tion of my invention, I will again state that
the object of my inve‘ntion is the production
of a plain one-ply fabric. of extra width as
compared with the width of the reed up to a
possible limit of twice the width of the reed.

- As the fabric lies in the loom it will form
three sides of an inclosed space, considering
the turn of the fabric as one side, and the
open side being the space between the two
selvage edges on the opposite side of the

loom. When the fabrie is opened out, it will

be a continuous plain one-ply fabrie,with the
weft-threadsextending from selvageto selvage
and crossed at the center or turn of the fabric

in a manner which will be hereinafter de-

scribed. The fabric is practically a homo-
oeneous piece of goods close woven at the
center, as throughout 1ts extent, the crossing
of the weft-threads at that point being only
discernible on a close inspection and not af-
fecting its visual appearance or impairing 1ts
quality. The production . of such a result ae-
cording to my invention involves primarily
the use of two shuttles and two weflt-threads
passed simultaneously through the two parts

| of the fabric and a single set of chain-threads
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‘the shuttles

SO mampumtod as to form simultanously two
paths for the two shuttles at each shedding,
cach pick-or transverse line of weft being
made up of two weft-threads, one passed
through one path in the shedding to form one
partof the fabricand the other passed through
another path in the same shedding to com-
plete the pick.

It 1s obvious that if the shuttles or weft-
threads were simply passed back and forth
in the same paths in the shedding the result
would merely be the production of two fabries,
one over the other, or side by side, as the
case might be, and accordingly to produce a
single continuous fabric it is essential that
and the weft-threads should
make continuously complete passages from
selvage to selvage. This result is accom-
plished by passing the shuttles
threads by each other at one side of the loom
where the turn of the fabric is formed and

“continuing their respective passages onwar d

to the oppﬂsnc selvages.
The nature of my invention will now he

readily understood if it be considered that it

1s proposed to pass two shuttles and two weft-
threads simultaneously around a three-sided
inclosure, the shuttles always making simul-
taneous passages through two opposite sides
of that inclosure, the third side being formed
by the operation of passing the shuttles and

~weflt-threads by each other at that point

wlhich forms the turn or center of the fabric.
Under these conditions it is obvious that the
shuttles and weft-threads must alwaysmovein

the same direction with respect to the loom-—

that is, they must both move from the selvage

side to the center side of the loom, where Lhey

pass by eachotherin their pawwc to the oppo-
site parts of the fabrie, and they both must

-moveaway {from the center side of the loon to
the selvage side after passing by each other,

and so on, moving together ahmvs in the mme
direction to and fro. Considered with respect
to the fabrie, however, the shuttles and weft-
threads for 1]16 same reasons will always be
moving in opposite directions—that is to
say, the two weft-threads always leave the
center and travel toward the selvage edges
which lie 1n opposite directions from the cen-
ter in the opened-out fabric. They then re-
turn in opposite directions toward the center
and leave in.opposite directions for the oppo-
site selvages, and so on. Considering the
opened-out fabricasmade up of the two | parts

---sepm.ﬂ,’rely formed in the loom, each thread

is transferred to the opposite part of the fab-
ric on approaching the center of the fabric,
or, which 1s the same thing, on approaching
that side of the loom w here the threads pass
by each other and where the center of the

fabricis formed. Both threads, furthermore,
are simultancously transferred at this point
to opposite parts of the fabric. On the
other side of the loom the threads are not
transl wrred, but are 1etm‘n{>d t(} t]'le (;entu'
in the same path.

and weft-

—r

initial position.

415,139

shedded in two pairs,so that at cach move-

ment of the shuttles from right to left orleft
to right there are formed two paths, one above
and one below, orside by side, these two paths
being in effect, so far as the fabrie is con-
cerned, one continuous path from selvage to

selvage turned in one direction at the center

or turn 1n the fabrie, one-half of the path he-

70

75

ing filled by one weft-thread and the other

half by the other weft-thread. At the sue-
ceeding shedding the chain - threads are
crogsed overthe preceding pick and two paths
are formed, as before. By this method the
weft-threads, having made a passage through
a part or half of the fabrie, and having met
at the center, and having there heen passed
by each other, will next make a passage
through a E:UCLBG(JII]”‘ shedding, so thatat the
center of the fabric Lhe weft-threads are not
only passed by each other, but are crossed,

-one over and one under, in their passage to

the succeeding shedding, as will be more
fully explmn{ld hereinafter. -

I have discovered that the relation of the
welt-threads in crossing of over and under

‘may be varied at will b} altering the relation

of the threads in passing by each other af
the center, as by causing one or the other to

‘lie next the cloth and the other nextthe reed

at that point, as hereinafter explained—that
is, the thread which lies next the cloth at that
pomt will pass over the thread lying next the
reed in its passage to the next succeeding
shedding. It will be understood, therefom
that thr* crossing of the threads at; the center
of the fabric is incidental to the fact that the
welt-threads not only pass by each other at
the center, but are then 1’)&5%{?‘(1 into a4 suc-
ceeding %hoddmﬂ I have also discovered
that 11]0 relation of the weft-threads in eross-
ing the chain-threads forming the center of
the fabrie may be modified by varying the
system or order according to which of the
weft-threads pass over mul under the ehfLm-
threads at the center.

In this specification I shall describe a Sys-

tem of shedding wherein a weft-thread uni-

formly passes undu the last chain-thread of
the part of the fabric which it is leaving and
over the first chain-thread of the part of the
fabric which it is entering. My invention is
not, however, limited to um particalar form
of s]_lutdm o but consists, essentially, in this

respect of crossing the weﬁ_ threads one over

and one under.

It will he apparent from the description so
far that there will be four sheddings and
four flights of the shuttles to complu(, the
passage of the shuttles from and back to an
In a complete sequence of

operations two shuttles will pass simultane-
ously, say, from an upper and lower selvage
edge at the rear of the loom through the two
]mlves of the fabric to the front 01 the loom,
one shuttle carrying a weft-thread L]u'{:)ufrh
the upper part of the fabriec and the lower
shuttle carrving a different weft - thread
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through the lower part of the fabric.

The | parts of a loom, so far as they are essential

threads are then passed by each other at the | to the underst&ndmﬂ of my invention, ar-

front of the loom, and are crossed one over
and one uuder in their passage to the second
shedding, in which the top thread is carried
through the lower part of the fabric and the
bottom thread through the upper part of the
fabric. At the thlld shedding the threads
are carried back to the centel through the
parts just traversed, and are then '-pELSSGd by
each other and crossed as before by their
passage through the fourth shedding to their
original pOSltIOIl
’ My invention depends, essentlally on the
simultaneous passage of the two shuttles in
the same direction and their passage by each
This passage
of the threads by each other may be effected

In any convenient manner by hand or other-

wise. Practicallyit amounts to a reversal of
the shuttles in position, or a transfer of the
shuttles from an upper to a lower position, or
the reverse. The result may be conveniently
obtained by imparting to the shuttles a rela-
tive movement with reference to each other
approximating a movement of revolution
upon a common center. This movement of

revolution will result in tlansferrmﬂ the bot-
tom shuttle to the top and the top Shuttle to

the bottom, and thus passing the threads by
each other_and'into-position to make a pas-

' sage through the opposite parts of the fabriec.

By -this means, also, the relation of the
threads in passing by each other with refer-

ence to the cloth and reed may be controlled

so as to alter at will the order or system ac-
cording to which the threads will cross in the
completed fabrie.
would lie next the cloth or next the reed in
passing, according as its shuttle-box and shut-

tle are revolved towmd the cloth or toward the
It will be evident, of course, that the

reed.
direction of revolution, assuming that a par-

ticular thread is to be placed nexb the cloth-
in passing, will be determined by the consid-

eration of whether its shuttle is in the lower
or upper position,theitop shuttle being turned
toward the cloth by a movement of revolu-

tion directly opposite to that by which a bot-

tom shuttie will be turned toward the cloth.
The methods of weaving which I have now
described generally are independent of the

particular devices or instrumentalities by

which they may be carried into effect, inas-
much as those devices and instr umentahtles

may be varied according to the circumstances

of the case without departing from the spirit
of my invention, and in detail will be made
the subject of futme apphemmns for Letterb
Patent. |

I have illustrated in the aﬁcompan} ing
drawings, and will hereinafter describe, some
of the ways in. which my invention may be
carried into effect.

In the accompanying drawings, forming a

part of this specification, I‘w‘ureb 1 2, 3, and-

4 illustrate diagmmm&tieally the componeut

Thus a particular thr ead

ranged to illustrate the four sheddings and
ﬂwhts of the shuttles which complete the

Sequence of operations in my method of

weaving.- Figs. 5, 6, 7, and § illustrate in
eross-section the posit-ions of the various
threads of the fabric in the corresponding
figures on the first sheet of drawings as they
appear separated and enlarged. KFigs. 9, 10,
11, and 12 are enlarged end views of the sev-
eral sheddings, taken from the side on which
the center of the fabricis formed, and are de-
signed to illustrate more fully the or 0Ssing
of the threads at that point. Kigs.13 and 24
Sheet 2, represent a side view of the middle

edge of the fabric when completed, showing

the position of the threads for a portion of
the continuous fabric. Figs. 14, 15, 16, and

17 correspond to Figs. 5, 6, 7, and 8, respect-

1vely, and, as eompared with those figures,
show the result of altering the method of re-
versing the shuttles by a,lwayb turning the
shuttles in one direction—that i 1S, over to“ ard
the fabric at the top and away from the fab-
ric at the bottom. Figs. 18, 19, 20, and 21
correspond to Figs. 14, 15 16, ‘and 17 respect-
ively, and are end views of the same, taken
from the side on which the center of the fab-
ric 1s formed, and enlarged to show the eross-
ing of the threads.

Fig. 22 18 an edge view

75

8o

go

95

of a fabric formed by the method of revers-

ing illustrated in the last preceding figures,
enlarn ed to show the position of the thl‘@ddS
Iig. 23 18- an edge view of a fabric formed by
revolving the shuttles uniformly from the
bottom toward the fabric and from the top
away from the fabrie, of which fabric Fig. 34
18 a plan view of the same opened out. I‘w
24 18 described above. Fig. 25 illustrates a

100

105

full-width fabric opened out which is seen

in edge view, Fig. 13, and m&de by always
revolvmﬂ' the same Shuttle toward the cloth.
Fig. 26 1s a corresponding view of a fabric

.Opened out, formed by reversing the action

of the last ﬁﬂ'ure of which Fig. 24 1S an edge

view., - Fig. 27 shows a full-width fclbllC.

opened out of which Fig. 22 is an edge view,
and made by always turning the Shuttles
over toward the cloth on top and away from

the cloth on the bottom. Fig. 28 is a view of

a full-width fabric opened out, of which Fig.
23 1s an edge view, and formed by turning the

I10

I1§

120

shuttles umfcn mly from the bottom tOW&Id the -

fabric and {from the top away from the fabric.

For the purpose of facilitating a detailed |

description of the operations of the devices
one of the weft-threads is designated by the
numeral 1 in all the drawings, and is shown
as shaded. The other weft thlead 18 desig-

nated by the numeral 2, and is shown as plam |
Referring now more p&ltleulaﬂy to Figs. 1
to 4, the numelals 14,15, 16, and 17 deswnate'

125'

I30

a series of warp-thr eads divided into an up-

per chain 10, which passes over a whip-roll

11, and a lowel chain 12, which passes over a
Whip-mll 13.

The series of threads which will
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‘be outermost on the front and rear of the

loom are designhated by the numeral 14 in the
upper shedding and by the numeral 17 in the
lower bh{}ﬂdinﬂ, as will be seen more eleeuly
in Figs. 5 to S and 14 to 17. The series of
warp- 1111*@:51(18 indicated, respectively, by the
numerals 14, 15, 16, fm_d 17 are controlled,
respe@t-iwly, by the heddles 6,7,8,and Y, the
heddle 6 controlling one half of the upper
chain, (desin nated by the numeral 14,) the
11(3(1(11@ 7 controlling the other half of the
thr GﬂdS, (deswna,tu:l by the numeral 15,) the
heddle 8 controlling the one half of the threads
of the lower 011{1111 (designated by the nu-
meral 16,) and the heddle 9 controlling the
other half of the threads of the lower chain,
(designated by the numeral 17.) The hed-
dles move in pairs, shedding the upper chain
and the lower chain simultaneously to form
two paths for two shuttles, (indicated by the
numerals 3 and 4.) The shaded weft-thread
1 is indicated as attached to the shufttle 3,
and the plain weft-thread 1s indicated as at-
tached to the shuttle 4.

Numeral 5 indicates the reed through
which the chain-threads pass in the ordinary
manner, and which 1s made deep enough to
accommodate the two sjheddmﬂs or p(xths for
the shuttles.

18 indicates the completed fabric.

The numerals 3 and 4 indicate the shuttles,
which are in practice received in shuttle-
boxes located at the front of the loom, where
preferably the turn or center of the fabrie 1s

formed, and in practice constructed so as to

be reversible in position for the purpose of
passing the shuttles and weft-threads by each
other from the top to the bottom and {from
the Dbottom to the top, respectively, for the
purpose of weaving a continuous fabric at
that point. These reversible shuttle-boxes
are one of the possible means of passing the
threads by each other at the center, but form,
of course, no essential part of my invention.

I have not deemed it necessary for the pur-
pose of illustrating my present invention to
show the shuttle-boxes or the mechanism for
revolving the shuttle-boxes, 1t being under-
stood that the mechanism is capable of re-
versing the position of the shuttles and pass-
ing the threads by each other by a movement
approximating a movement of: revolution, as

described, so that the shuttles will be re--

versed in position and their respective weft-
threads passed by each other at the center of
the fabrie, preparatory to the next passage
of the shuttles. Thustheshuttle-boxes might
be mounted on opposite ends of an axis piv-
oted half-way between. the said boxes, or
other means might be employed for produe-
ing substantially the same result. T'he op-
posite shnttle-boxes at the rear of the ma-
chine, where the selvage edges of the fabric

~are formed, may be stationary, as they are

designed merely to receive and return the
shuttles in the same paths.
As before sald, the sequence of operations

- 415,139

according to my invention consists of four
successive sheddingsand four passagesof the
shuattles to complete the passage of a weflt-
thread from and back to an initial position
and through the two halves of the fabric.
This sequence will be the same from what-
ever point it may be assumed to hegin.

In the drawings I have assumed, for the
sake of illustration, that the shuttles in Kig.
1 have just been driven from the rear sel-
vage edge to the front of the loom. Pre-
llmumry to this passage of the shuttles and
weft-threads the heddles 6 and 8 were raised,
as shown, and the heddles 7 and 9 de];)resseﬂ.,
heddles 6 and 7 shedding the upper chain-
threads 14 and 15 for the passage of the up-
per shuttle 3, and the heddles 8§ and ¢ shed-

ding the lower chain-threads 16 and 17 for

the passage of the lower shuttle 4. The
shaded thread is represented as extending

from the top selvage on the rear of the loom
to the shuttle 5 at the front, and the plain
thread 2 as extending from the bottom sel-
vage on the rear to theshuttle 4 at the front.
The threads are in position to be beaten up
by the reed 5 into the fabric 18and form the
first pick—that is, there will have been shot
through the fabrie weft-threads LXLQI’I(T]TIQ;‘
from edwe to edge, which will consist in the
upper half of the shaded weft-thread 1 and
in the lower half of the plain weft-thread 2.
In this position the two outside chztirl-tl"n;'emls
14 and 17, as shown more fully in Fig. 9, are

'lifted and depressed, the weft-thread 1 pass-

ing under the chain-thread 14, and the weflt-
thread 2 passing over the chain-thread 17, in
their respective sheddings. While the reed is
beating up the shuttles 3 and 4 are reversed in
position to pass the weft-threads by each other
to the opposite parts of the fabrie, as indi-
cated 1n Ifig. 2, the top shuttle being carried to
the bottom and the bottom shuttle to the top
by the movement of revolution indicated by
the arrows in Fig. 1—that is, the movement is
such that the shuttle 3 is tarned over toward
the cloth and the shuttle 4 is turned away
from the cloth and toward the reed. The
second shedding operation is then performed
by depressing the heddles ¢ and 8 and c¢le-
vating the heddles 7 and 9, thereby forming,
as before, two paths tortheshu ttles, oneabove
and one below the threads 15 being carried
to the top of ‘uh(,, upper chain and the threads
14 below, annd the threads 16 and 17 of the

lower chain being correspondingly changed

in position, so as to cross the chain-threads
of both sheddings over the pick of weft-
thread whielh has been carried through the
fabrie by the previous operation. This forms
a plain ecrossing by which the two outside
threads of If1g. 1 are carried to the center
and the two adjoining inside threads to the
outside on the top and bottom, respectively.

In Kig. 2 the shaded weft-thread 1 is shown
beaten up in place in the top half of the fab-
ric, where 1t was laid by the passage of the
shuttle 3, as indicated in Fig. 1, and the plain
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thread 2 is shown in the bottom half, where it
was laid by the passage of the Shuttle 4 in
Fig. 1.

| In Fig. 2 the shuttles are shown as having
passed from the front to the rear, and the
threads are then beaten up into the fabrie,

~as indicated in Kig, 3, with the shaded thtead

in the lower half fmd the plain thread in the

upper half.

‘Referring now to the reversal of the shut-
tles and the passage of the weft-threads by
each other at the center,it is evident that the

welt-threads will pass by each other at this

point, and that on their passage into the next
shedding they will be crossed, speaking gen-
erally,” between or about the chain-threads
14 and 17, which are the extreme threads to
the front of the loom, and which form the
center threads of the fabric. This erossing
of the weft-threads will not affect their rela-
tion to the chain-threads in the respect that
the weft-threads pass over and under the
chain-threads in regular order—that is, the
weflt-threads will pass under 14 and over 17
in the next shedding, or vice versa, according
to the predetermined sequence, for the reason
that the shedding i1s such that a thread hav-
ing passed under the thread 14 will passover
thread 17 of the next-succeeding shedding, or
vice versa. 'Thisisseen in Fig. 25, which shows
opened out flat the completed fabric made
by the particular manner of turning the shut-
tles and crossing the threads which is now
being described. By tracing the weft-threads
in said Fig. 25 from right to left or left to
right it will be observed that they pass over
and under the chain-threads in regular order
throughout the fabric at the center as else-
where. In other words, the operation of pass-
ing the threads by each other and crossing
Lhem has no tendency to alter the segquence

of the chain-threads, and it will be found

that the same effect in this respect IS pro-
duced by the several variations in the man-
ner of reversing and crossing the threads,
which will be hereinatfter refeued to as ex-
emplifying my invention, as may be seen by
inspection-of Figs. 25 to 28. |

In turning the shuttles by the movement

so far described the shaded thread 1 1s car-
ried over toward the cloth and the plain
thread 2 toward the reed, so that at the point
of passing by each other ‘the thread 1 isnext
the cloth and the thread 2 next the reed.
From this it results that the shaded thread 1s
laid over or crosses over the plain thread at
that point in the finished fabric when the

- threads are beaten up 1n place, as indicated

60

in Fig. 3, considering the outer faces of the
fabric as it lies in the loom as the surface of
the finished {fabric.
thread in passing toward the reedis in effect

a turning under with respect to the surface
of the finished fabrie,and the turning toward

the cloth is a turning over or exposing of that
thread in the same sense. The crossing and
turning over and under of the threads are

The turning of the

—

not due merely to the manner in which the
threads pass by each other with respect to
the cloth and reed, respectively, but also to
the fact that in the further continuation of
the weavings the threads are both carried to-
ward the reed and away from the cloth already
woven when inserted at the next pick, and
will each be nearer the reed at the next pick

' by the thickness of the preceding pick. If

it be conceived (it being of course impossible
in actual practice) that ‘the weft-threads after
the change of position of the shuttles occa-
sioned by the semi-rotation of the shuttle-
boxes then passed backward through the
fabric already woven, through the Shedding
next preceding thatof their last passage, then
an opposite result would beproduced and the
thread next the reed would be uppermost.
If, on the other- hand, the threads passed
neither forward nor backward into adjacent
sheddings in the fabric, but through thesame
shedding, then the threads would not cross
at all, but would lie in parallel lines in the
same vertical plane, one thread being above

the other in the one portion of the fa,bue and-

beneath it in the other portion thereof as

the fabric is formed in the loom, as will be

clearly under stood on reference to my appli-
cation for Letters Patentfor improvement in
the art of weaving double-ply fabrics filed
March 6, 1339, Seucbl No. 302,145,

The pr esent process of weaving now de-
seribed may be regarded as consisting, essen-
tially, in winding two threads around a three-
sided inclosure, “the threads starting simul-
taneously from and retur ning to the 0pp051te
edges of the open side of the inclosure and
meeting and crossing at the center or closed
side of the mc,loqure in their passage to and
from the edge of the open side of the inclos-
ure from which they started. Under these
circumstances it is evident that the thread
which, as the threads are passed by eachother
at the pomt of crossing, lies nearer the plane
containing the point of departure will pass
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over the other thread and be on the surface |

of the completed winding; but this is pre-
cisely the condition of thmﬂ% brought about
by turning a shuttle ‘rowmd the eloth The

weft-thread carried by that shuttle is placed

nearest the plane of the point of departure,

(which is on the cloth side,) and passes over

the other thread in its p&SbaU‘e toward the
reed -side in the next pick. It isevident that
this holds true whether the shuttle is turned
toward the cloth from above or below, as may
be seen in Fig. 25. In the first crossing
(shown at the top of this figure) the shaded
thread 1 is shown as passing over the plain
thread 2 in its passage from the right-hand
side of the fabric, which is the uppelmost
half as it lies in the loom, to the left-hand
side, which is the lower half as 1t lies 1in the
loom. In the next crossing, which (as will
be described) is made by turning the same
shuttle from below toward The cloth, the

shaded thread 1 is seen crossing over plam
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~thread 2 in its passage Dback to the top half

of the fabric.
right-hand side.)
throughout Figs.

The same m]l hold true
25 to 28, the wvarieties of

fabrics shown in these figures being made by

modifying the order or system according to

- which the shuttles are revolved toward or

10

X5

20

“the ¢
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away from the cloth, and it will be seen that

whenever a shuttle is turned toward the cloth
1ts weft-thread will eross over the other thread.

It will be noticed, however, referring now to

FFig. 25, that in the first crossing, (shown at

the top of the figure,) made by turning the
the crossing

top shuitle toward the cloth,
takes place around the outside thread 17
of the lower shedding, the thread 14 being
held in the crossing bctw een threadsl and 2

and that in the S{Z‘COHd crossing, made by ..
| they are supposed to rest, with their corre-
i sponding threads extending from the front
and 1n ])0%11:1011 to be thrown again
to the front, as shown in Fig. 3.
to this traverse of the shuttles
threads are shedded, as in Kig. 1—that is,

turning the lower shuttle toward the cloth,

the el*osSing takes place around the outside

thread 14 of the upper shedding, the thread
17 being held inthe crossing between threads
land 2. Thiswill bemadl]v understood from

the e}:plmmtmn% alre mlv made and from in-
~spection of Figs. 5 to 12

1t will be seen Lhat a thread in pa%uw from
one half of the fabric to the other
passes under. the last thread—14 or 17, as
case may be—of the

17 or 14, as the case may be, or the other half

- of the fabrie which it is next to traverse.
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-Thus a shuttle or thread turned toward the

cloth from above will, as already explained,
cross over the other thread; but by the ar-

rangement of  the shedding it must pass un-
der the outermost thread 14 of the upper

shedding which it is leaving. It must there-
fore in crossing over the ann thread cross
over the chmn thread 17 of the lower chain,
the plain thread, by the same reasoning, pflss-
ing under the same. The same holds true
ﬂll*QH*"—"hOllt the modified fabries, (shown in
Figs. 25 to 28,) in all of which it will be seen,
first, that the regular sequence of chain-

threads of over and under alternately is pre-

served throughout; second, that the thread
turned toward the cloth in reversing erosses
overtheother thread, and, third, that a thread
1n erossing over crossesover the outside thread
of the next shedding and the other thread he-
neath the same, while the other chain-thread
14 or 17, as the case may be, is held in the
crossing of the threads 1 and 2. DBriefly, if a
thread is revolved toward the cloth from be-
neath, 1t will eross over the other thread with
the thread 14 between, and if it is revolved
toward the cloth from above it will cross over
the other thread with thread 17 between.
Referring again to Figs. 1 and 2 and to
FFigs. 6 and 10, illustrating the effect of the
111*% reversal of the blmttlos by turning the
top shuttle toward the (3101.11 the sh.fldu"l
thread 1 is seen first to pass in l'egulm- order
over and under the chain-threads-—that is,
over 15, under 14, over 17, and under 16. The

thread 2 at the same time passes under 15, |

over 14, under 17, and over 10.
1 18, furthermore, carried next the cloth at
the point of crossing, as seen in Ifig. 10, so-

(Shown in the figure on the

the crossing between the two threads 1

and 14 to 21, where:

and 17, are depressed.
or traverse of the vertical threads is also

“alw VS

half of the fabric
wliich 1t 1s leaving, and over the first threads

16, and 17 occupy the

415,139 .

The thread

that when I'ig.6 is opeued out flat, as seen 1n
Fig. 25, the 1]11 cad 1 will eross over thread 2
and bt, uppermost in the fabrie.
arrangement of the chain-threads the thread

1 passes under the chain-thread 14 of the

70
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shedding whieh it is leaving and over 17, and

as thread 2 for the same reason passes under
thread 17. which it is leaving, and over 14, as
shown 1n Ifi
out, as seen in Kig. 25, will show that thread
1 erossesover thread 17, and thread 2 crosses
under the same, and that thread 14 is held in
and 2,

In Iig. 2 the shuttles are indicated as hav-
ing passed from the front to the rear, where

10 t-he TET
Preparatory
the chain-

os, 6 and 10, the fabrie opened

80

90

heddles 6 and 8, with threads 14 and 16, are

lifted, and heddles 7 and 9, with threads 15
T'he preceding pick

shown in this figure as ‘driven home, shaded
thread 1 in the bottom half of the [abﬂ_c and

plain thread 2 in the top half, the plain thread

2 extending from the top selvage in the rear
to the Shuttle In front and the slmded thread

1 from the rear to the front.

100

It will be undersiood that in the enlarged

7 and 11, Sheet 2, threads 14, 15,
same _]_,10.51t10_n .-.15 In
IFigs. 1, 5, and 9, while the weft-threads 1 and
2 oeeu])y thie same relative positions in refer-
ence to threads 14, 15, 16, and 17, only re-
versed In actual position—that is to say, of
the sald threads 1 and 2 each respectively
oceupies the positions with reference to the
other and to the chain-thread that was for-
merly oceupied by the other thread, thread 1
being between threads 16 and 17, and thread
2 lJemﬂ' between threads 14 and 15. While
the 1eu:1 1S heating up the shuttles are again
transferred or pd.‘JSLd by each other in the
direction indicated by the arrows, Fig. 3, to
the position asindicated in Fig. 4. The trans-
f(—"l"l‘lll” in thls case 18 th(, IGVGI‘SL Uf ‘Lh(., 111—

views Ifigs.

fabrm as befm e, h w' ]" 11111 in a reverse (11-
rection, being now Lhe botmm shuttle, while
the plmn thr (,::Ld 2 at the top is car ried back-
ward toward the reed. This operation is
shown in Ifigs. 3 and 12, Sheet 2.

The shaded thread 1, Fig. 8, passes from
the bottom to the top over thread 16, and un-
der thread 17 of chain 12, which it is leav-
ing, and over thread 14 and wunder thread 15
of chain 10, which 1t 1s approaching, at the
same-time passing over thread 2, asshown in
IF1g. 12, bringing thread 14 of chain 10 be-

tween 1 ".Lll(lb and thread 17 of chain 12 in
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~ this point be turned toward the cloth 1n the
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the crossing of 1 and 2
up the sequence of the positions of the weft-
thread is completed, and the same order of
operations 1s repeated indefinitely in the pro-
duction of the fabric. The shuttles are shown
in Kig. 4 in proper position to be thrown
1!110110*11 the next shedding, which Would be
the same as shown 1n Fig. 1.

The positions taken by the shaded thread 1
and the plain thread 2 are shown in Fig. 13,

where it will be seen that in tmncsfenmn'

thread 1from top tobottom theoutside thread
17 of the lower shedding, Figs. 6 and 10, 1s
between weft-threads 1 and 2, while 1n trans—

ferring thread 1 from the bottom to the top-

the thread 14 of the upper shedding, asshown
in Figs. 8.and 12,1s between threads 1 and 2.

It will be noticed that while thread 17 is.

between 1 and 2 thread 14 1s over and under
threads 1 and 2, and while thread 14 is be-
tween 1 and 2 thread 17 is over and under
threads 1 and 2.

Fig. 13 shows the edge of the fabric as it
appears completed, repr e%entmﬂ the different
positions occupied by the Several threads.

Fig. 25 shows the completed fabric opened

out, with the part formed in the upper shed-

ding on the right and the part formed in the
10we1 sheddmﬂ‘ on the left of the thr ea,ds
mmarked 14 :-:md 17.

If themethod of reversing the shuttles f rom

the top to the bottom, as now deseribed, were

reversed, and instead of beginning at shed-

ding 2 and turning the top shuttle over to-

ward the cloth, the bottom shuttle should at

process of passing the threads by each other,
and then continuing as before the fabric as
shown in side view in Fig. 24, and shown in
plan view, Fig. 26, would be ploduced This
would II"*Odif}T the opemtion-as now described
in this respect only, that whereas the shaded
thread before was always in reversing turned

toward the cloth nowthe plain thread is uni-

formly turned toward the cloth. This modi-
fication of the process will produce certain
changes in the fabrie, as indicated in Fig. 26.

By turning the plain thread toward the
cloth it is of course made to pass over the
shaded threadin the finished fabric,asshown;
but it will be further observed that the cross-
ing 1s over and under thread 14,where before
it was over and under thread 17, and vice
versa, the chain-thread which was bef01e be-
meen the threads 1 and 2 now being held in
the crossing. This reversal of the pesitions
of the threads 14 and 17 with reference to the
crossing is due to the fact, as already ex-
plained, that a weft-thread turned toward the
cloth from an upper position passes under 14
and over 17,while a thread turned toward the

- cloth from below passes under the chain-

thread 17 and over chain-thread 14. |
‘The two sclvage edges of the fabric are
formed, as before, at the same time at the
rear of the loom at picks in the sheddings,
as shown in Figs. 1 and 3, while the two weft-

Upon the beating |

threads are transferred to opposite parts of

the fabric at the front by the turning or re-

versing of the threads at the picks and shed-
Ings Shown in Figs. 2 and 4. Thus each pick
will contain, as befme both weft-threads,

each extendmﬂ' thmu?h one-half of the fab-
T'1C.

in Figs. 5-and 7.

The Selva;ge 15 formed al’ernately by
| weflt-threads 1 and 2, as before, and is shown

ofe

75

By “alw ays turning the shuttles in one di-" -

rection of over towal d the fabric at the top,

or of always turning the top shuttle toward

the fabric and the bottom shuttle toward

the reed a fabric as shown on edge in Fig.

S0

22 and as shown as opened out in plan view -

in Kig. 27 18 produced. . The sheddings and
the position of the chain and weft threads
when proceeding in this manner are shoewn
in Figs. 14, 15, 16, and 17, and edge views of
the same are shown in Plgs 18, 19, 20, and
21. These sheddings eonespond 10 all gen-
eral respects to ’rhose shown in Figs. 1 ‘ro 4
and 5 to 12. The only difference is in the

Qo

manner of turning the shuttles at the center

of the fabrie, as explamed

In Fig. 14 ‘the shaded thread 1 is seen be-
tween chain-threads 14 and 15 of the upper

shedding and thread 2 between threads 16
and 17 of the lower shedding, with the shut-

95

tlesin the front. Theshuttlesarethenturned

in the direction indicated by the arrows in
Fig. 18, whereby the thread 1 is carried to-
ward the fabric from top to bottom and over
thread 2, with the same results as explained
in connection with the first process de-
sceribed, as will be manifest on comparison
of Figs. 25 and 27. In the second shedding
the shuttles are driven to the rear, the upper

thread 2 being carried between threads lo -

100

105

and 14 of the upper shedding and the lower .-

thread 1 between. threads 17 and 16 of the

lower shedding, thus placing thread 1 over

thread 2 and chain-thread 17 between 1 and
2. In the third shedding (shown in Fig. 16)

threads 14 and 15 and thread 1 in the bot-
tom shedding béetween threads 16 and 17, and
are shown as being driven from the baek or
selvage-side to the front, placing two picks
from the same shuttle side by side.
being beaten up, the shuttles are turned 1in
the direction indicated by the arrows in Kig.
20. 'The shuttles are thus turned in the same
direction as before shown in Fig. 18. This
time it is plain thread 2 thatis tur ned toward
the fabric and into position to be thrown
through the fourth shedding, as shown in
IFigs. 17to 21, shaded thread 1 in the top shed-
ding between chain-threads 24 and 15, and
thread 2 in the bottom shedding between
threads 17 and 16, thus crossing the weft-
thread 2 over thread 1 while chain-thread 17
1S between 1 and 2. The weft-threads are

now in position to be thrown in the next sue-
ceeding shedding, which will be as shown in
Fig. 14, the sequence having been completed.
| By this manner of turning the shuttles it will

LIO

thread 2 1s in the top shedding between

II5
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be seen that shaded thread 1and plain thread
2 are alternately crossed over and under in
the completed fabrie, as shown in Fig. 27.
By always turning the top shuttle toward
the cloth the thre: lda are- alternately crossed
over and underin the manner already de-
seribed.  As the thread which erosses over
by this method is always leaving the top
shedding and approaching the hottom shed-
ding, 1t fllwfu s passes under chain-thread 14

~and over chain-thread 17, and the threads 1
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at an inereased

and 2 will therefore always cross over and
under thread 17 of the bottom shedding, the

thread 14 of the top shedding being almws‘

held in the crossing, as shown in Fig. 27. If
the direction of turning the slmttlm were
again reversed, and instead of turning from
the top over toward the cloth the shubtlea
were always turned from the bottom toward
the cloth, then the threads would oceupy the
po%ltmns shown in Iigs. 23
will be observed that. thc threads 1 and 2 are
alternately over and under in crossing, as
before, but as they now uniformly leave tho
bottom shedding and pass thread 17 in cross-
ing over, the crossing is uniformly about the
thredd 14 of the upper shedding, leaving the

thread 17 of the lower slleddmn held in the
Crossing. -

It will he understood that in my present

specification I do not confine myself to any
special mechanism for carrying out the meth-
ods described.

It will be understood that I do not confine
myself in this specification to weaving the fab-
ric in two parts, one over the other,and I have
merely described that form of aloom by way of
1ilastration.
may be carried out equally well in a loom or-
ganized to weave the two parts side by side in
a vertical position, the arrangement of the
other parts of the 111@0113111%111 being corre-
spondingly changed in a manner well known
to those skilled in the art, the essence of my
invention in this respect consisting in weav-
ing the fabrie in two parts, which operation
I designate, for the purpose of claiming my
invention, as“ double-weaving ” or weaving in
two parts side by side as distinguished from

weaving a fabric in a single continuous
breadth. It will also be apparent that my in-

vention 1S not confined to weaving the fabric
in two equal halves, as shown in the draw-
1ngs, as elther or both of the parts may beas
much shorter as desired than the full width
of the reed, or one part or the other may be
woven larger than the other without depart-
ing from the spirit of my invention. It will
furthermore be apparent ‘that my invention
as now described is not limited to the pro-
duetion of extra-wide fabries, but is equally
applicable to the weaving of narrow fabries
ate of speed and under imore
favorable conditions as compared with exist-
ing methods.

It is apparent that according to my meth-

and 28, where 1t

My invention asabove deseribed

415,139

| to turn out a fabriec twice the width of the

Iu,d 'in the 1‘ime now emlanmed hg wiﬂtirw

-[‘ollmvs 111010101*0 t]mt I w:ll ]JL enablul 10

double the pt()duct of theloom, whetherit be
desired to weave ordinary or extra-wide fab-
ries. Inweavingcomparatively narrow goods
my invention presents measurably all the ad-

vantages set forth above as more particularly

applicable to the weaving of wide fabrics.
The loowm will oceupy correspondingly less
space in the mill, the number of picks per
minate will be greatly increased, the warp, be-
ing only one-half the width, mllbe more easily
wnund the chain-threads will he more acces-
sible in the case of breakage and disarrange-
ment, and the reed will beat up more evenly.

I make no claim in this application to the
fabries described herein and illustrated in
Figs.
ject of separate applications for 1;35113(;'1"11"% filed

as follows: May 18, 1888, Serial No. 274,255,
and filed February 2§, 1888, derial No. © bu,a%]_.

It will be understood, as before pointed out,
that my present invention is not limited to
the production of one-ply fabries, but em-
braces generally certain novel methods of
weaving, as more particularly pointed out in
the claims.

W’}mt I claim as my invention is—

1. The improved method of weaving, which
consists in simultaneously forming an open-
ing or shed in each of the two halves of a sin-

“gle set of chain-threads, then simultaneously

introducing a weft-thread into each of the
openings or sheds so formed from the selvage
side 11_191‘601 toward the center of the fdbrl_c,
then repeating the shedding operation, and
then again introducing the wett- threads, car-
Iying eaeh of the latter through the half (}f the
chain-threads just tr aversed by the other.

2. The improved method of weaving, which
consists in forming simultaneously i1n the
chain-threads two openings or sheds side by
side, then simultaneously introducing a weft-
thread into each of the sheds or openings so
formed and from the same side of the loom,
then repeating the shedding operation, and
then again introducing the weft-threads, car-
rying ¢ ach of the Lmtter through the ]l:Llf of
the chain-threads justtray erbed by the other.

3. The improved method of weaving, which
consists in forming simultaneously in a sin-
gle set of chain-threads two openings or
sheds side by side, then simultaneously intro-
ducing a weft-thread into each of the sheds
or openings so formed and from the same side
of theloom, repeating the shedding operation
and reversing the position of the weft-threads
at the other side of the loom with reference
to the two openings orsheds, and then again
introducing the weft-threads, carrying cach
through the half of the chain-threads just
traversed by the other.

4. The improved method of weaving, which
consists in simultaneously forming two open-

ods of weaving as now disclosed T am enabled | in gs or sheds in the chain-threads side by

95 to 28, as these fabrics form the sub-
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side, then simultaneously introducing a weft- |

thread into each of the openings or sheds so
formed and from the same side of the Ioom,
then repeating the shedding operation, then
reversing the position of the weft-threads on
the other side of the loom by a movement ap-

proximating a movement of revolution, and

then returning the weft-threads through the
newly-formed openings orshedsin the chain-

threads, each weit traversing the portion of
the chain-threads justtraversed by the other. |

5. The improved method of weaving one-
ply fabries, which consists in simultaneously
forming two openings or sheds in the chain-
threads side by side, then simultaneously in-
troducing a weft-thread into each of the open-
Ings or sheds from the same side of the loom,
then simultaneously forming two openings or

sheds in the eham—threads as before, to re-

ceive a subsequent pick or layer of weft in

the one-ply fabric, and then again introduec-

ing the weft-threads into the two newly-
formed openings or sheds to form a subse-
quent pick or layer of weflt, thereby crossing

the weft-threads over and under each other.

6. The improved method of weaving, which
consists in simultaneously forming two open-

ings or sheds in the chain-threads side by |

side, then 1introducing a weft-thredd into each
of the openings or sheds so formed and from

the same side of the loom, repeating the shed-

ding operation and passing the weft-threads
by each other at the opposite side of theloom,
the weft-thread which is to be uppermost on

the face of the fabric being passed next the-

cloth and the other thread next the lay-beam,
and then again introducing the weft-threads
and carrying each throuﬂ'h the portion of the
chain-threads just traversed by the other.

7. The improved method of weaving, which

consists in simultaneously forming two open- |

ings or sheds in the chain-threads side 'by
side, then throwing a weft-thread through
each of the openings or sheds so formed and

from the same side of the loom and out of

the shedding and fabric on the other side of
the loom, then reversing the position of the
weft-threads on that mde of the loom to pass
them by each other, then repeating the shed-
ding operation and throwmﬂ' the weft-threads
into the fabric and through the newly-formed
openings or sheds, each weft-thread travers-
ing the portion of the chain-threads just

'traverbed by the other.

¥, The improved method of weaving, which
consists in simultaneously forming two open-
Ings or sheds in the chain-threads side by
side, then simultaneously introducing a weft-
thread into each of such openings or sheds
and from the same side of the loom, repeating
the shedding operatmn reversing the position
of the Weft-threadb on the other side of the
loom,and again introducing the weft-threads,
each tra,versmn' the portlon of the chain-
threads justtr a,verbed by the other, repeating
the shedding operation, and then returning

the wett-threads in the same portion of the

chain-threads just traversed by them, re-
spectively, repeating the shedding operation,
again reversing the position of the weft-
threads, and finally returning the weft-
threads through the portion of the chain-

threads first traversed, thereby forming the

two selvage edges on one side of the loom
and the center of the fabric on the other.
Signed at New York, in the county of New

Yorkand State of New York, this 15th day of
February, A. D. 1888.

ABRAM D. EMERY.

Witnesses: | |
"W, H. CAPEL,
HuUuGo KOELKER.
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