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"UNITED STATES

PaTENT OFFICE.

WALTER GLEN CONNELL, OF PHILADELPHIA, PENNSYLVANIA.

LOOM.

SPECIFICATION forming part of Letters Patent No. 522,554, dated July 3,1894. .

Application filed November 17,1892,

To all whom it may concern:

Be it known that I, WALTER GLEN CON-
NELL, of the cityand county of Philadelphia,
and State of Pennsylvania, have invented an
Improvement in Tooms for Weaving Textile
Fabries, of which the following is a specifica-
tion. " - o :

My invention has reference to looins for
weaving textile fabries, and consists of cer-
tain improvements which are fully set forth
in the following specification and shown in
theacecompanying drawings which form a part
thereof. ‘ S

The object of my invention is to provide
suitable mechanism for automatically weav-
ing afabric such as set outin myapplications
Serial No. 452,265, filed November 17, 1892,
and Serial No. 464,682, filed March 6, 1893,
wherein the body of the fabric is woven with
warp and weft in any of the ordinary-meth-
ods, and the design is worked into the said
warp and weft by means of additional figur-
ing filling threads which are bound in by the
body threads of the fabric and form what
may be termed sectional shots in the process
of weaving, that is to say, the figuring filling
threads are laid into the fabric in a more or
less zigzag manner during its process of weav-
ing,and thelengthof the said figuring filling
threads constituting the design and lying par-
allel with or to the weft threads at any place
in the fabric is only a portion of the full
width of the fabric being woven, and in some

according as the design may dictate.

The invention consists of a loom having
among others the following parts: suitable
warp beams or means to deliver the warp to
theloom, a reciprocating lay having upwardly
extending fingers or reeds open at the top so
as to enter the warps at any point from be-
low, suitable heddles adapted to control the
warp threads of the body fabric and one or
more of which consist of parallel fingers se-
cured atone end to an arm or frame and at
the other end unobstructed, a series of figur-
ing filling thread guides and supporting mech-
anism for laying the figuring filling threads
in the open sheds formed by the manipula-

tion of the body warps,and suitable Jaequard

Serial No, 462,264, (Nomodel)

mechanism for properly cbntrolling the figur-

ing filling thread guides to insure the proper

pattern in the finished fabriec.

The mere detailsof constraction of my im-
proved loom may be modified or changedin a
large variety of ways which will be self evi-
dent to any competent. loom manufacturer,
but the esséntial features are substantially
those specified above which co-act to produce
my improved fabrie and which constitute a
structure entirely new in the art and one
which requires a peculiarly adapted machine
for its manufacture. C

The details of construction will be better
understood by ieference to the accompanying
drawings. N :

Figure 1 is a sectional elevation of my im-
proved loom on line z—z of Fig. 2. Fig. 21is
a front elevation of the lower part of my im-
proved loom with the forward part of the
frame broken away on the line y—y of Fig.
1. Fig. 3 is a rear elevation of the J acquard
mechanism. Fig. 4 i3 a plan view of the

'same. Fig. 5 is a rear elevation of the figur-

ing filling thread guides which are adapted
to be operated by the Jacquard mechanism.
Fig. 6 is a plan view of same. Fig, 7 is a
sectional plan view of the locking mechanism
for the bars holding the guides for the figur-
ing filling threads. Fig. 8 is an end eleva-
tion of part of the mechanism adapted to re-
eiprocate the holders of the figuring filling

thread-guide bars.  Fig. 9 is a sectional ele.
“vation of the adjustable feature of

‘the pit-

man for operating the lay. Figs. 10, 11, and

12 are sectional ‘elevations showing the ma-

nipulation of the lay, the heddles and the fig-
uring filling thread guides. Fig. 13 is.a rear
elevation of one of the heddle needlesor fin-
gers. Fig. 14 is a side elevation of same
with the lower loop broken away. Fig. 15 is
a sectional elevation of one of the figuring
filling thread guides. Fig. 16is asimilar ele-
vation of a modification thereof. Fig. 17 is

a plan view of the structure shownin Fig. 16.

Fig. 18 is a sectional elevation of a suitable °

heddle and warp beam adapted to my inven-
tion, illustrating a modification in the con-
struction of one of the heddles. TFig. 19isa

front elevation of the modified heddle shown
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in Iig. 18; and Fig. 20 is a similar view illus-
trating a modification in the construction of
said modified heddle.

A is the main frame of the loom and may
be constructed in any suitable manner.

B is the reciprocating lay and is pivoted at
the lower part to the frame A in the usual
manner, and has its upper end free to vibrate.
The upper part of the lay is formed with a
transverse beam B’ counstituting the shuttle
race for guiding the shuttle I. Immediately
below the shuttle race is atransverse vertical
reciprocating beam B* which carries a series
of vertical reed fingers 0, the upper ends of
which are free and preferably rounded to a
point so that when they are. projected up-
wardly through the warp they may readily
pass through the same. This beam B? and
the reed fingers b are reciprocated by means
of links I, bell cranks II, and ecams G’ upon
the shaft . The shaft G is supported by
the frame A and is rotated at half the veloe-
ity of the power crank shaft A% from which
it is driven by gearing g. The power shaft
A’ is operated by a band pulley A% and re-
ciprocates the lay by means of the pitman A*
whieb is preferably adjustable as to its length
in any suitable manner, one method of ad-
justment being shown in Fig. 9.

D’, D', are two heddle beams and are re-
spectively provided with a series of heddle
fingers D, D, opening in opposite directions
and having eyes formed in their free ends.
The construetion of these heddle fingers to
form the eyes is clearly indicated in Iigs.
13 and 14. The free ends of the fingers D
are rounded as at d, and a flattened loop d’
is secured over the end of the finger and
brazed orsoldered in position., By this means
the fingers may be moved vertically through
the warps so as to cross each otherin making
one of the sheds with the body warps, or
moved apart to form another or open shed to
permit the-figuring filling thread guides to
enter and properly lay the figuring filling

threads in position to be taken up by the

comb fingers U and beaten up with the body
weft to the forward part of the machine. The
body warps are marked 1. They pass from
the warp beams C, C, through the eyes of the
heddle fingers and thence over the guide beam
A’. The warp beams C C are provided with
the usual tension take up cords, weights and
springs. for properly paying off the warp
threads and permitting the proper movement
of the heddles (see Fig. 18). The heddles are
operated in any suitable manner, as by the
levers J? J* with which they are connected by
cords J. In the drawings I have shown the
cords extending from one lever J? to the bar
heddle, thence around the roller J* down to
the lower heddle, and then to the second le-
ver J? (see Iig. 2).

In place of using both heddles with fingers
D, one of the heddles may be formed of a
transverse beam D? having a series of saw
notches D? around which the warp threads 1

aredrawn. This kind of heddle may be used
because the warps pass substantially verti-
cally from the warp beam to the heddle and
then around it to the lay. One warp lies in
each saw cut. This is shown in Figs. 18 and
19. This modified heddle may be construeted
as shown in Fig. 20, in which the bar D?is
shown provided with a series of pins D*held
in place and separated by a cord D’ wrapped
upon the bar D3 In some cases, as where
weaving a ground of twill fabrie, there will
be three or more heddles, but in any case
there canonly beone of my improved notehed
heddles of the character shown in Figs.18,19,
and 20 employed in the combination.

It is evident that I may use any number of
heddles desired according to the particular
body weave required.

R indicates the fabric in its woven condi-
tion and is drawn over the guide beam A’,
and wound upon the take up rollers A% which
are constructed and operated in any of the
ordinary ways common to looms generally.

The picker staff I’ for throwing the shuttle
I may be of the usual construction and oper-
ated by a strap ¢ connecting with a lever I?
in turn operated by a strap I° connected with
a lever or treadle I* which is thrown down
by the cam arm I® on shaft G. A spring I°
returns the picker staff after having been
thrown by the mechanism above described.
Each picker staff is provided with a similar
mechanism and they are so arranged that
they operate alternately in the usual manner.

I*js a reciprocating or vibrating bar frame
located in the rear of the heddles and adapted
to be moved to and from them. Inthedraw-
ings I have shown this bar frame composed
of two depending side pieces united by a cross
pieee at the top and pivoted asat i tothe up-
per portions of the sides of the main frame
A. The bar frame may, however, be of any
other convenient construction. The bar
frame is provided with a series of guides K,
shown in the drawings in the depending side
pieces, in which bars B’ are supported and
guided with freedom of longitudinal move-
ment. The bars E’ thus carried by the bar
frame % are located in the rear of the hed-
dles and being movable longitudinally in the
vibrating bar frame may thus be moved either
laterally or longitudinally with reference to
the warps. The bars E’ are provided with
adjustable guides K for the figuring filling
threads 2. These guides E project from the
bars B’ toward the lay, and the figuring fill-
ing threads 2 extend through the eyes of the
guides to the body of the fabric R. The fig-
uring filling threads extend backward from
the guides toward the rear of the loom and
pass about guide rods I, thence over guide
beams F’,thence through take up guides f of
any suitableconstruction tothe spoolsor sup-
ports If, which are carried upon framework
atthe rear of the loom. The take up guidesf

preferably consist of pivoted counter weighted
wires as shown, which act automatically to
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take up any slackness in the filling figuring
threads caused by the movement of the guides

~ E. Thebar frame E? is drawn backward by
~ means of a spring Q, and is thrown forward

by means of a bell crank EY, a strape, a lever
E? and a cam e’ secured to the shaft G. It
will thus be seen that the bar frame E? makes

_ one reciprocation or oscillation for each two

Io

15

20

25

reciprocations of the lay.

~The figuring filling thread guides E are ad-
justably elamped upon the bars E’ by means
of serews ES clearly shown in Figs. 15,16, and
17.. The guides may be made as shown in
Fig. 15, or as indicated in Figs. 16 and 17. In
the former case, the guides are provided with
enlarged eyes upon their extremities which

“do not pass through the reed fingers b at any

time, while in the latter case the guides are
provided- with guiding eyes ¢ upon their
shanks and with flattened eyes upon their ex-
tremities, so that the reed fingers may aseend
back of the gnides E and remain up while be-
ing drawn forward over the eyes. This latter
construction makes the action of the reed fin-
gers b somewhat more positive in picking up
the figuring filling threads from the guides K.

To suit any particular pattern or location
of the figuring effect upon the body of the
fabrie, the guides E-may be properly adjusted
upon the several bars E’.
operated by means of a Jacquard mechanism
shown in Figs. 3 and 4. One ead of the bars
is connected to the lower ends of the levers

-.-E? which are pivoted to an extension E? of

35

the bar frame E? TFig. 5, when placed im-
mediately below Fig. 3, will give a very clear
illustration of the connection between the

- bars E’ and the Jacquard mechanism L. The
~upper ends of the levers E® are connected by

40

45
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links n with the lifter bars N of the jaequard,
which has four of said lifter bars guided in
suitable guides upon a frame N’ which is
shown carried on the cross piece of the bar
frame E? - A spring S causes the levers E3to
be:returned to their original positions when
unacted upon by the Jacquard mechanism,

$0 as"to normally return the bars E’ to the.

left - when looking at Fig. 5, or from the rear
of the'loom. The frame M* carries four rows
of needles respectively adapted to act upon
the four lifter bars N. There are preferably
as many rows of needles as there are bars E’.
Kach row of needles M containg a series of
needles of different lengths, as is clearly in-
dicated in dotted lines in Fig.4,and the cards
L? which operate the needles have perfora-
tions eorresponding to every needle. of the
four sets; except where such perforations are
omitted for the purpose of moving the nee-
dles and the corresponding lifter bars.

M’ is-a reciprocating frame carried and

- guided upon the cross piece of the bar

65

frame K2, ‘ : ) )
L’ is a card operating eylinder carried by
the frame M’ and reciprocating with it.

Referring to Fig. 4, it is quite evident that.

with a given reciprocation of the frame M’

of the cards.

The bars E’ are

in operation, and in that case the pattern

which carries the cylinder I’ and the cards
12 those needles’ M will be projected back-
ward which correspond to the uncut portions 7o
In Fig. 4, four of the needles ~
are shown as pushed back to different dis-
tances, and this is controlled by the fact that”
with a given movement of the cylinder, the
distance the needle will be pushed back will 735
be the total distance the cylinder is moved
after reaching the longest needle less the dif-
ference between the length of the needle
moved and the longest needle. The proper
cutting of the cards will cause the proper se- 8o
lection of any needle, and consequently the
desired throw to either one of the lifter bars
N with a corresponding lateral throw to the
respective guide bars E’. The cards 12 are
guided over cylinders S carried upon the
frameM’,and may be supported in any of the
usual manners beyond these eylinders, as is
customary in Jacquard mechanism where a
large number of cards are employed. If the
pattern is small, the cards may hang straight
down in a loop. The cylinder L’ is main-
tained in position by a spring-pressed dog L3,
which permits the head to be turned under
the action of the hooks m on each backward
movement of the said cylinder and its frame gg
M’. Ordinarily the lower hook m will alone .
be in operative position to act upon the eylin-
der, but by lowering the lower hook, as well as
the upper hook, the upper hook may be alone
100
cards will be moved in a reverse direction.

The frame M’ is reciprocated by cables m’

-attached thereto and extending in opposite

directions and connected to two pulleys M2
having smaller diameters to which are con-
nected straps M2 extending down to the trea-
dles J% By this mechanism, the movement
of the treadles J? causes the Jacquard mech-
anism to be operated to set a new position
for the guides E carried by the bars B/ when
the heddles are moved farthest apart, or at
any time when the figuring filling threads 2
may be set in their new positions. Immedi-
ately after the jacquard is moved to set the
bars E’ and the guides E, the cam ¢’ operates
the lever E° and through the mechanism here-
inbefore desecribed, shown in Fig. 8, throws
the bar frame E? forward or toward the hed-
dle bars so as to bring the ends of the guides
I close to the reed fingers of the lay, as in-
dicated in Fig. 1, and also in Figs. 10 and 11,
so that when the reed fingers rise under the
action of the cams G’ they shall pass up close
to the ends of the guides. The action of the
treadles or levers J® is to cause the frame M’
to be reciprocated back and forth at stated
intervals. :

When the frame M’ is moved to the left as
indicated in Fig. 3, it strikes a slide bar O .
arranged to operate alever O’ against the ac-
tion of & spring o, and this lever operates a
trip cam P? carried in the free end of the
bar frame E2 Thestop ¢’ onthebar O limits
the right hand movement of the bar so that
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the last portion of the left hand movement
of the frame M’ alone acts upon the bar O.

The several bars E are provided with racks
P’ corresponding to saw teeth and these are
locked in position by a locking frame P hav-
ing a tooth p. A spring p’ keepsthe tooth p
in contact with the teeth of the rack I’ and
locks the bars E’ against the return move-
ment when the card cylinder is moving away
from the needles to permit the next card to
beturned into operative position. When the
frame M’ moves to the left sufficiently to
strike the bar O, it causes the cam bar P? to
be projected to the right so thatits cam sur-
face I° trips the locking frame P and liber-
ates the teeth of the rack P’. This tripping
of the locking frame P liberates the bars B’
so that the springs S may come into play and
move the bars to the left (Fig. 6) until the
lifter bars N are arrested by ¢oming in con-
taet with any needle M which may be pushed
back under the action of the cards. This
locking mechanism, it will thus be seen, pre-
vents the action of the springs S coming into
play until after the cards have been reset and
operate again upon the needles. Further-
more, it permits the bars E’ to be locked in
position for laying in the figuring filling
threads without reference to further move-
ments of the Jacquard mechanism, so that
the manipulations of the jacquard for setting
a new card may take place over the period
required for the actionof thelay and oseilla-
tion or vibration of the bar frame. It gives
a longer period for the jacquard to reset it-
self than would be permitted in case tlie
jacquard itself was required to hold the bars
E’ in their operative positions.

Instead of the Jaequard mechanism of the
particular construction deseribed, any other
suitable Jacquard mechanism capable of im-
parting.lateral movenients of variable extent
to the filling figuring thread guides may be
employed without departing from my inven-
tion.

The operation of the loom will now be
clearly understood. The order of the move-
ments may be stated as follows:—The parts
being in the positions shown in Fig. 1, the
shuttleI is thrown, and the lay is then moved
backward to beat back the weft thread and
the several figuring filling threads 2 between
the binder warps1l. Thereed fingersare then
lowered, the bar frame is moved back, the
heddle fingers are closed to form a second
shed with the warps 1, the lay is then moved
forward toward the heddles, the reed fingers
are moved upward, the shuttle is then shotin
the reverse direction, and the lay is then
moved toward the solid fabric R to beat back
the weft thread. During this operation, the
jacquard had brought a new card into play
which has selected certain needles and moved
the guide bars K’ to brings the guides K into
proper position for laying in the next por-
tions or sectional shots of the figuring filling

threads.

‘threads ‘2. The réed fingers are then drawn

down, the lay is returned to the position
shown in Fig. 1, the heddles are separated to
form an open shed at the rear, the bar frame
is moved toward the heddles, the reed fingers
are then raised to the position shown in Fig.
1, the shuttlé is then shot, and the lay moved
toward the solid fabrie to beat back the sec-
tional figuring filling threads and the weft
These operations are repeated.
The loom may be operated in any other
manner desired so long as it permits the in-

" troduction of the sectional shots of the figur-

ing filling threads. The heddles may be op-
erated as in any ordinary loom as in a com-
mon hand loom jack frame or otherwise with-
out departing from the essential feature of
my invention., ‘

It is evident that the mere details of con-

‘struction may be modified in various ways

without departing from the principles of my
invention,and I therefore do not limit myself

-to the particular construction of loom here

shown. Furthermore, in this application I
make 1o claim to the particular construetion
of the Jaequard mechanism, as that forms the
subject matter of my application, Serial No.
472,864, filed May 3, 1893. Instead of this

‘Jaequard mechanism, any other Jaequard

mechanism suitable for imparting the vari-

‘able lateral moyements to the thread guides

may be employed. )

Having now described my invention, what
T claim as new, and desire to secure by Letters
Patent, ig—

1. In a loom, tlie combination with heddles

adapted to form an open shed, of thread
guides located in the rear of the heddles to

.introduece filling figuring threads from the

rear into the open shed, and Jaequard mech-
anism to move the thread guides a variable
lateral distance with reference to the warps
carried by the heddles. ‘

2. In a loom, the combination’ with heddles
adapted to form an open shed, of thread
guides located in the rear of the heddles to
introduce filling figuring threads from the
rear into the open shed, Jacquard mechanism
to move the thread guides a variable lateral
distance with reference to the warps carried
by the heddles, and power devices to move
said thread guides to and from the heddles.

3. Inaloom,the combination of heddles, one
or more having fingers free-at one end for op-
erating the warp, means to reciprocate the
heddles in opposite directions,a vibrating lay
movable to and from the heddles and having
a -series of vertically movable reed fingers
provided with free ends adapted tobe readily
introduced between the warps, power devices
tointermittently reciprocate the reed fingers,
one or more filling figuring thread guides
arranged in the rear of the heddles movable
laterally with reference to the warp and
adapted to operate upon the filling figuring
threads in conjunction with the reed fingers,
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and Jacquard mechanism to move the thread
guides a variable lateral distance with refer-
ence to the warps. v '

4. Inaloom, the combination of heddles one
ormore having fingers free at one end for op-
erating the warp, means to reciproeate the
heddles in opposite directions, a vibrating lay
movable to and from the heddles and haying
a series of reed fingers provided with free

endsadapted to bereadily introduced through .

the warp, power devices to intermittently re-
ciprocate the said reed- fingers, one or more
figuring filling thread guides arranged to the
rear of the heddles movable laterally with
reference to the warp and adapted to operate
upon the figuring filling threads in eonjunc-
tion with the reed fingers, a J acquard mech-
anism- for controlling the movement of the
said guides, and power devices for moving
the guides to and from the heddles when the
heddles are separated so as to pass into the
open warp shed formed by the heddles to
meet the reed fingers. :

5. Inaloom,the combination of heddles one

or more having fingers free at one end for op-

erating the warp, means to reciprocate the
heddles in opposite directions, a vibratinglay
movableto and from the heddles and having
a series of reed fingers provided with free
endsadapted to bereadily introduced throu gh
the warp, power devices to intermittently re-
ciprocate the said reed fingers, one or more
figuring filling thread gnides arranged to the
rear of the heddles movable laterally with ref-
erence to the warp and adapted to operate
upon the threads in conjunction with the reed
fingers, a Jacquard mechanism for controllin g
the movement of the said guides, power de-

~ vices for moving the thread guides to and

4¢

"45

50

55

from the heddles when the heddles are sepa-
rated so as to pass into the open warp shed
formed by the heddles to meet the reed fin-
gers, suitable supports for the figuring filling
threads, and automatic take up guides for
guiding the figuring filling threads from the
supporfs. o

6. Inaloom,the combinationof heddles,one
or more having projecting fingers provided
with eyes for the warp threads, a reciprocat-
ing lay having reed fingers free at one end so
as to be readily inserted through the warp,
power devices for operating the shuttle at
stated intervals, a series of guide bars ar-
ranged in the rear of the heddles, one or more
figuring filling thread gunides secured to the

~ several guide bars, and suitable pattern mech-

6o

65

anism for shifting each or any of the guide
bars a variable lateral distance with reference
to the warp. ’ .

.7. Inaloom, the combination of two heddles
one or more having projecting fingers pro-
vided with eyes for the warp threads, a recip-

rocating lay having reed fingers free at one

end so as to be readily inserted through the
warp, power devices for operating the shuttle
at stated:intervals, a series of guide bars ar-

ranged in the rear of the heddles, one or more

figuring filling thread guides secured to the
several gnide bars,and suitable pattern mech-
anism for shifting the guide bars laterally
with reference to the warp for the purpose of
bringing the guidesin predetermined definite
positions with respect to the warp threads of
the fabrie, and power devices for moving the
guide bars.and their guides toward the lay
after the said guide bars have been moved
laterally by the pattern mechanism. .

8. Inaloom, the combination of two heddles,
one or more having projecting fingers pro-
vided with eyes for the warp threads, a recip-
rocating lay having reed fingers free at one
end so as to be readily inserted through the
warp, power devices for operating the shuttle
at stated intervals, a series of guide bars ar-
ranged in the rear of the heddles, one or more
figuring filling thread guides adjustable upon
said guide bars, and suitable pattern’ mech-
anism for shifting the guide bars a variable
lateral distance with reference to the warp.

9. Inaloom, the combination of heddles one
or more having projecting fingers provided

.with eyes for the warp threads, a reciprocat-

ing lay having reed fingers free at one end so

as to be readily inserted through the warp,

power devices for operating the shuttle at
stated intervals, a series of guide bars ar-
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ranged in the rear of the heddles, one or more

figuring filling thread guides secured to the
several guide bars, suitable pattern mechan-
ism for shifting the guide bars laterally with
reference to the warp for the purpose of bring-
ing the guides in predetermined definite po-
sitions with respect to the warp threads of
the fabrie, power devices for moving the
guide bars and their guides toward the lay
after the said guide bars have been moved
laterally by the pattern mechanism;a lock to
lock the guide bars in position after being
set by the pattern mechanism, and a-trip
mechanism controlled by the pattern mech-
anism for releasing the said guide bars to per-
mit them to adjust themselves to new posi-
tions governed by the pattern mechanism..

" 10. In a loom, the combination of heddles
one or more having projecting fingers pro-
vided with eyes for the warp threads, a recip-
rocating lay having reed fingers free at one
end so as to be readily inserted through the
warp, power devices for operating the shuttle
at stated intervals, a series of guide bars ar-

‘ranged in the rear of the heddles, one or more

figuring filling thread guides secured to the

-several guide bars, suitable pattern mechan-
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ism for'shifting the guide bars laterally with

reference to the warp for the purpose of bring-

‘ing the guides in predetermined definite po-

sitions with respect to the warp threads of
the fabrie, power devices for moving. the
guide bars and their guides toward the lay
after the said guide bars have been moved
laterally by the pattern mechanism, a lock to
lock the guide bars in position after being
set by the pattern mechanism, a trip mech-
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anism controlled by the pattern mechanism
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for releasing the said guide bars to permit
them to adjust themselves to new positions
governed by the patlern mechanism, and
power mechanism connecting the several
parts whereby the guide bars and their guides
are orerated once in every two operations of
the lay and heddles.

11. In a loom, the combination of heddles
one or more having fingers free at one end car-
rying the warp threads, a reciprocating lay
having reed fingers, power mechanism for op-
erating the shuttle, a pivoted bar frame ar-
ranged at the rear of the heddles, a series of
Iaterally movable guide bars provided with
figuring filling thread guides carried at the
free end of said bar frame, a Jacquard or pat-
tern mechanism to adjust thesaid bars later-
ally with reference to the warp also carried
by the bar frame and movable with it, power
devices for reciprocating the bar frame once
in every two operations of thelay,and power
devices for operating the heddles and lay.

12. In aloom, the combination of heddles
one or more having fingers free at one end
carrying the warp threads, a reciprocating lay
having reed fingers, power mechanism for
operating the shuttle, a pivoted bar frame ar-
ranged at the rear of the heddles, a series of
movable guide bars provided with figuring
filling thread guides carried at the free end
of said bar frame, a Jacquard or pattern mech-
anism to adjust the said bars laterally with
reference to the warp also carried by the bar
frame and movable with it, power devices for
reciprocating the bar frame once in every two
operations of the lay, power devices for oper-
ating the heddles and lay, a lock to lock the
guide bars in positions assumed under the
action of the Jacquard or pattern mechanism,
and means to liberate the said lock to free the
bars after theJacquard or pattern mechanism
hasbeen operated for the purpose of resetting
the bars for the next pick of the loom.

13. In aloom, the combination of a recipro-
cating lay having movable reed fingers free
at one end and adapted to be moved up
throughthe warp threads, mechanismadapted
to operate upon the warp threads to produce
alternate shedsof which every alternate shed
is open to the rear of the loom, shuttle oper-
ating devices, figuring filling thread guides
projecting from the rear toward the forward
part of the machine and adapted tolay in fig-
uring filling threads in the shed open to the
rear,and operating devices for the said thread
guides for causing them to move a variable
lateral distance with reference to the warp
for laying in the figuring filling threads cor-
responding to every second reciprocation of
the lay.

14. A heddle finger for a loom formed of a
flat bar rounded upon its lower end as at d
and having a flattened U-shaped plate d’ ar-
ranged about the lower end and secured to
the finger at its sides so as to form an eye
with a rounded surface at the end of the
finger.
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15. A heddle finger formed of a flattened
bar provided with an elongated eye af its end
extending in the width of the flattened bar
and having a curved internal surface.

16. In a loom, the combination of the hed-
dles and lay, with one or more laterally mov-
able thread guides for laying in figuring fill-
ing threads, a bar to move said thread guides,
a lifter head and connecting mechanism to
operate said bar, a series of needles of differ-
ent lengths either one of which is adapted to
operate the lifter head, and card devices
adapted to operate either one of said needles
for the purpose of moving the lifter bar to a
variable distance for the purpose of varying
the lateral movement of the thread guides.

17. In aloom, the combination with heddles
adapted to form an:open shed; of :movable
guide bars arranged to the rear of the heddles,
filling figuring thread guides carried by the
movable guide bars,and Jacquard mechanism
to move said guide bars laterally with refer-
ence t6 the warps carried by the heddles for

70

75

8o

85

Qo

a variable distance as: the pattern may re- .

uire.

1 18. 'In aloom,the combination with heddles
adapted to form an open shed, of thread guides
arranged in the rear of the heddles to intro-
duce filling figuring threads from the rear
into the open shed, Jacquard mechanism to
move the thread guides a-variable lateral dis-
tance with reference to the warps, supports
for the filling figuring threads, and automatic
take up guides for guiding the threads:from
the supports.

19. The combination with the heddles of a
loom adapted to make an open shed, of ‘a mov-
able carrier located in the rear of the heddles
and movable transversely to the warps of the
loom, a thread guide carried thereby, a mov-
able needle actuated head, a-series of inde-
pendently movable needles arranged fo-actu-
ate the head, card devices adapted to move
any predetermined needle in the series,acon-
nection between the movable carrierand the
movable needle actuated head, whereby the
movement imparted to the head by the nee-
dles will move thecarrier and itsthread guide
transversely to the warps of the loom, an in-
termittently actuated lock to lock the carrier
after it has been actuated and means to in-
termittently actuate said lock.

20. In aloom,the combination with heddles
adapted to make an open'shed, of a geriesof
independently movable bars K/ arranged in
the rear of the heddles and movable trans-
versely with reference to the warps, thread
guides carried by the-said bars, a series of
independent movable heads N, connections
between the bars E’ and heads N, a series of
needles arranged to actuate-each head, and
card devices to actuate any predetermined
needle in ‘any series and thus move the corre-
sponding heads N and bars E’.

21. Inaloom, the combination with heddles
adapted to make an open shed, of a rocking
frame, a series of independently movable bars
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E’-arranged in the rear of the heddles carried | needle in any series and thus move the corre-
by the rocking frame and movable therein sponding heads N and bars B, - 1o
transversely with reference to the warps, In testimony of which invention I have here-

* thread guides carried by said bars,a series of | unto set my hand. . :

5 independent movable heads N, connections WALTER GLEN CONNELL.
between the bars E’ and heads N, a series of Witnesses: , '
needles arranged to actuate each head, and . ERNEST HOWARD HUNTER,.

card devices to actuate any predetermined H. L. MOTHERWELL.




