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Lo wll whom it may concern:

Be it known that I, JAMES BUCKLER, a citi-
zen of the United States, residing at the city
and county of Philadelphia,and State of Penn-

§ sylvania, have invented certain new and use-
ful Improvements in Looms for Cross-Weav-
ing, of which the following is a full, clear,
and exact description, reference being had
totheaccompanying drawings, forminga part

1o of this specification. :

This invention relates to looms for weavin g
textile fabrics, having reference more espe-
cially to looms for producing multiple-ply in-
grain carpet, my aim herein being to provide

15 a construction whereby may be produced a
thoroughly-bound fabrie, free from pockets
or unbound portions between the plies, and
in which the threads of one ply shall not ap-
pear on the face of the other, excepting when

20 such threads are thrown thereto in the for-
mation of a figure. This result is attained
by the crossing, in the interior of the fabrie,
of the warp-threads of the respective plies,
as will hereinafter appear.

25 Inthe particular embodiment of the inven-
tion illustrated in the drawings a loom for
the weaving of two-ply ingrain carpet is em-
ployed, the same being equipped with two
sets of peculiarly-constructed heddles for the

30 respective plies, in combination with means
for “‘shogging” or laterally reciprocating said
heddles and means for vertically moving the
heddles of each set either singly or collect-
ively, as will be hereinafter desecribed and

35 claimed. ’

In the drawings, Figure 1 isa diagram iilus-
trating the general arrangement and opera-
tion of my improved heddles in respect to co-
operating parts of a loom. Fig. 2is a front

40 elevation of a portion of a loom to which the
invention is applied. Tig. 3isa plan of the
connected heddle-frames. Fig. 4 is an eleva-
tion on an enlarged scale of portions of said
frames with the heddles therein. Fig. 5is a

45 horizontal section through the two sets of
heddles, showing the warp set up therein and

- the heddles as shogged to cross the warp-
threads. Tig. 6 is a perspective of a modi-
fied form of heddle. “Figs. 7 and 8 are dia-

50 grams of fabriecs which may be woven by a
loom embodying my improvements, Fig. 9

is a diagram, similar to Fig. 1, of a modifica-
tion wherein the heddles in each frame are
alternately inverted, so as to produce a fig-
ured fabric.

A designate a portion of the main frame of
a loom, and B the harness, whereof the two
inner sets b b’ are represented as constructed
in accordanee with my invention.

Briefly described,the harness used in the or- 6o
dinary two-ply ingrain-carpet loom comprises
four parts, each part being distributed across
the loom by means of a properly-perforated
strip of wood, termed * a journal,” such, for
example, as represented at b in the drawings. 6 5
The coupling—that is, the portion of the har-
ness extending through and below the jour-
nal—controls one warp-thread, such coupling
being connected by means of a leash with the
Jacquard mechanism. Theseveral couplings 4o
are knotted on the upper face of the journal,
so that if the journal be raised the couplings
and, perforce, the engaged warp-threads will
be simultaneously raised thereby, the har-
ness-leashes becoming slack by this move- 75
ment. In the journals which remain down
the couplings may be raised independently
of each other in preseribed order through the
medium of the Jacquard mechanism.

The means herein illustrated for bodily 8o

raising the journalisof ordinary construction,

that is to say, the journal is supported at each
end upon a vertical bar or link 5%, which is
connected at its lower end with a bell-crank
lever 0%, that is linked with a cam-actuated 85
lever 0%, the cam 1° therefor being mounted
upon a shaft 07, that is properly geared with
and driven from the main shaft of the ma-
chine. :

In carrying out my invention in a simple go
and efficient form I substitute for the usual
couplings of the two inner sets of harness,
whereof one set is arranged in advance of the
other, two sets of heddles C C', which are
mounted in horizontally-reciprocative frames o3
D D', respectively. - These frames each com-
prisein their construction two horizontal bars
d, connected at their ends and maintained a
suitable distance apart by means of vertical
bars d', the horizontal bars being provided 100
throughout their length with vertical spaces
for the reception of the heddles. The end
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bars of the two framesare connected with the
respective armsof horizontally-disposed rock-
levers d?, which are fulerumed on appropriate
brackets or supports d® on the sides of the
main frame, to the end that if one frame be
moved lengthwise in one direction the other
frame will be moved in the opposite direction.

Extending from one end of the heddle-
frames is a rod d*, the outer end of which is
connected by means of a strap with an ec-
centric d° on a horizontally-arranged shaft df,
which is driven from a suitable source of
power. Ience during the operation of the
eccentric the two heddle-frames will be op-
positely reciprocated transversely of the
loom. This reciprocating mechanism isused
herein for illustrative purposesonly, it being
obvious that various well-known reciprocat-
ing means may be readily substituted there-
for.

The heddles which are mounted in the
above-described frames are capable of ver-
tical movement independently of each other,
and they are connected with the leashes by
means of the strings extending through the
usual journals, each set of strings being knot-
ted on the upper side of the journal, so that
by bodily raising the latter the entire set of
connected heddles may be simultaneously
lifted. The heddles are provided at their
lowerends with the usnal weightsor ¢ lingoes™
¢, which tend to hold them normally down.
By this construction it will be seen that the
heddles will be collectively and individually
controlled simiiarly to the usual couplings.

Each of the heddles in its preferred, though
not essential, form comprises three strips of
metal 12 3 or other suitable material. These
strips are united at one end, the central strip
2 being about one-half the length of the other
or lateral parts and constituting a needle
throughthe eye of which passesa warp-thread,
as will be presently described. Thefree ends
of the lateral strips 1 8 are provided with
eyes 4 to permit the attachment of the lingo
thereto, and the opposite end of one of these
parts is extended and provided with an eye
5 for eonnection with the Ieash-string.

The heddlesof each frame are mounted side
by side therein, the strips of each heddle em-
bracing the vertically opposite division or
space walls of the two horizontal bars, which
walls thus not only support and guide thehed-
dles vertically, but also, when the frame is
“shogged,” move simultaneously therewith
the entire series of heddles.

It will be observed that the heddles in the
two frames are oppositely disposed, that is,
the needlesin one set of heddles extend down-
ward, while those of the other heddles extend
upward.

The foregoing is a description of my im-
provements as applied to an ordinary loom.

The operation is as follows: One set of
warp-threads for one ply is drawn through the
eyes of one set of heddle-needles and through

the elongated openings of the opposite hed- !

dles. One set of warp-threads for the other
ply is drawn through the eyes of the needles
in the heddles last named and through the
elongated openings in the other heddles, and
the remaining warp-threads for the respec-
tive plies are drawn through the outer sec-
tions of the harness, as usual, and run between
the adjacent heddlesin the respective frames.
The warp having thus been set up the loom
is operated, the heddle-frames, together with
their heddles, being thereupon reciprocated
transversely of the machine, as above de-
scribed. At the end of each stroke of the
frames the heddles of each set may be raised
simultaneously by the elevation of the over-
hanging journal or may be raised individu-
ally by the Jacquard mechanism, as the na-
ture of the fabric or the particular pattern
may require. In virtue of the horizontal re-
ciprocating of the heddles the adjacent warp-
threads which pass through the eyes in the
needles of the respective heddles are crossed
upon each other intermediate the two plies,
50 as to effect a uniform binding of the plies
throughout the length and breadth of the
fabric; that is to say, assuming that the four
sets of harness oceupy the relative positions
indicated in Fig. 1—the heddle C in frame D
being down and the heddle C' in the frame
D’ being up—the two frames are shogged, as
described, the heddles therein remaining in
the relative positions indicated. Theheddle
C' is then let down, so that the thread in
the needle thereof is dropped below the eye
of the adjacent heddle-needle in frame D.
This being done the heddle C'is lifted, the
warp-thread engaged thereby thus passing
under the eye of the needle of heddle C and
causing the warp-thread in the needle of one
heddle t6 lap around and about the thread
in the needle of the other heddle. The weft-
threads are shot into the sheds in the usual
manner, and in consequence there is pro-
duced a fabric possessing the characteristics
above stated.

It will be seen from the foregoing arrange-
ment of my improved heddles that only the
two opposite sets of warp-threads, one of each
ply, are bound or crossed in the interior of
the fabrie, (see Fig. 7;) but it will be appar-
ent that by equipping the four sets of harness
with my heddles and shogging the adjacent
sets there will be effected a binding or cross-
ing of both pairs of opposite threads, one
thread of one pair with onethread of theoppo-
site pair,in alternate succession. (See Fig.$.)

In the weaving of a plain or unfigured two-
ply fabric with differently-colored faces, say
one red and the other green, the heddles in
each frame are simultaneously operated inde-
pendently of the Jacquard mechanism, and
as the warp-threads of the respective plies
are bound together by crossing each other in
the interior of the fabric, it will be obvious
that the warp of one ply will not appear on
the face of the opposite ply.

VWhere the loom is designed to produce a
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figured fabric, the heddles in each frame,
instead of being arranged uniformly as above
described, are alternately inverted, as repre-
sented in Fig. 9; that is, one needle points
downward and the next upward and so on al-
ternately, the figuring-warp being handled
by the alternate heddles. 'The heddles are
independently. controlled by the Jacquard
mechanism, as usual, so as to throw the fig-
uring-warp of one ply onto the face of the op-
posite ply in & manner to effect the weaving
of the desired pattern; but such figuring-
warp at no other time appears upon the op-
posite face of the fabric.

In Fig. 6 is shown a modified form of hed-
dle comprising a guide-strip and a laterally-
disposed needle thereon. In this construe-
tion the heddles are arranged in reciproeative
frames similarly to those above described,
warp-threads of the respective plies being
likewise controlled and crossed by the action
of the needles.

I claim as my inyention—

1. In a loom for weaving multiple-ply fab-
ri¢, the combination of a plurality of sets of
harness for the warp-threads of one ply, a plu-
rality of sets of harness for the warp-threads
of another ply, adjacent sets thereof includ-
ing heddles wherein the needles of one set
are in advance of and oppositely disposed in
respect to those of the other set and wherein
elongated guide-openings are provided be-
tween the adjacent needles of each set, so as
to extend above and below the eyes of the
said needles, and means for shogging said
heddles, substantially as described.

2. In a loom for weaving multiple-ply fab-
rie, the combination of a plurality of oppo-
sitely-disposed sets of independent heddles
for warp-threads for the respective plies,hori-
zontally-reciprocative frames in which said
heddles are guided and supported, means for
longitudinally reciprocating said heddles,and
means forshogging the frames, substantially
as described.

3. In a loom for weaving multiple-ply fab-
rie, the combination of two oppositely-dis-
posed sets of independent heddles for con-
trolling warp-threads for the respective plies,
horizontally - reciprocative frames in which
said heddlesare guided and supported, a lever
connecting the ends of said frames, means for
reciprocating said frames, and means for lon-
gitudinally reciprocating said heddles, sub-
stantially as described.

4. In a loom for weaving multiple-ply fab-
rie, the combination of a plurality of oppo-

sitely-disposed sets of independent heddles
for warp-threads for the respective plies, hori-
zontally-reciprocative supports for said hed-
dles, means for longitudinally reciprocating
said heddles, and means for bodily shogging
the supports, substantially as described.

5. In a loom for weaving multiple-ply fab-
rie, the combination of a plurality of sets of
harness for the warp-threads of one ply, a
plurality of sets of harness for the warp-
threads of another ply, adjacent sets thereof
including independent heddles wherein the
needles of one set are in advance of and op-
positely disposed in respect to those of the
other set and wherein elongated guide-open-
ings are provided between the adjacent nee-
dles of each set of heddles, horizontally-re-
ciprocative sapporting and guiding frames
for the heddles, means for oppositely recipro-
cating said frames, journals for the respective
setsof heddles, connections between said hed-
dles and the journals, and means for bodily
raising the journals, substantially as de-
scribed. :

6. In & loom for weaving multiple-ply fab-
bric, the combination, with the outer sets of
harness, of a plurality of intermediate sets of
heddles for controlling warp-threads for the
respective plies, the needles of one of said sets
of heddles being in advance of and oppositely
disposed in respect to the needles of another
set, and guides being interposed between the
adjacent needles of each set, so as to extend
above and below the eyes of said needles sup-
ports for said heddles, and means for horizon-
tally reciprocating the same, substantially as
described.

7. In a loom for weaving multiple-ply fab-
ric, the combination of a plurality of sets of
harness for the warp-threads of one ply, a
plurality of sets of harness for the warp-
threads of another ply, said several sets being
arranged in successive order, and adjacent
sets thereof including oppositely-disposed in-
dependent heddles comprising each two outer
guiding members with an intermediate nee-
dle, means for supporting and guiding said
heddles, and means for shogging the same,
substantially as described.

In testimony whereof I have hereunto af-
fixed my signature this 28th day of January,
A. D. 1896, :

"JAMES BUCKLER.

Witnesses:
JoHN R. NOLAN,
ANDREW V. GROUPE.
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