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Application filed April 15, 1895, Serla.l No, 545,813.

(No model.)

To all wi’wm it MAY CONCern:
Be it known that I, EDMUND MORRIS, a

citizen of the United btates residing at 1 1110_]11--_
can City, in the county of La Porte and State
of Indiana, have invented certain new and .
useful Improvements in Machines for Insert-

ing Threads into Woven Fabrics, of which
the following 18 a specification.

My 111V6111Z1011 relates particularly to ma-
chines for inserting threads or strands of cane
diagonallyinto prewouelv -formed open-mesh |
cane fabric composed of warp and welt

threads arranged in pairs. Such fabric with
two sets of diagonal threads interwoven and
arranged at right angles to each other is
commonly used in the manufacture of the
backs and seats of chairs and settees. Two
types of machines have heretofore been com-
monly employed for this purpose:
employing a crossing-needle which is retatecl
and at the same time passed diagonally across
thefabric, over the warps and underthe wefts,

- 80 as to open a diagonal channe!l from edge to
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45

5O

edge of the fabric f01 the shaft of the needle
mto which channel a cane-thread is clrawn
when the needle is retracted; second, those
employing dies or separators which act upon
the warp and weft threads in the fabric to
bend them, and thus open a diagonal passage
through which anon-rotary needle 1s recipro-
cated to lay an additional diagonal thread. -

My Patents Nos. 534,343 and 534,344, dated
February 19, 1895, show machines for insert-

‘ing diagonal tllreads into cane-cloth differing

from the two types of machines above men-
tioned; but as those machines have not been

-e‘itenswelj used they need be only thus re-

ferred to. :

The machine forming the subject-matter of
my presentinvention dlf ers, essentially, Inits
mode of operation, as well as in its construc-
tion, from any of 'the machines above men-
tloned and more nearly resembles in opera-
tion the old and more natural method of in-
serting the diagonal thr eads by hand.

I empley dewees which pull each strand
successively through each of the meshes in a,
diagonal row across the previously-formed

,febuc over the warps and under the wefts,

without bending or abrading the warps and
wefts or puttmn them undel tension or In

rst, those

any way subjecting them to injury. Several
diagonal threads are operated upon simulta-
neously, the arrangement being such that at
each operation ot the mechemsm a thread is
drawn through a mesh in each longitudinal
row of meshes in the fabrie, ther eby in effect
interweaving a thread diagon&lly entirely
across the fabric in the same time that is re-

quired to operate one set of devices to pull a

single thread through a single mesh.

The fabric composed of warp and weft
threads woven in the usual manner is led
from a supply-roll at the rear end of the ma-
chine, over suitable guides and between de-
vices for inserting the diagonal threads, to a

take-up roll Whl(,h 18 aetuated to wind the

completed fabric as it is step by step ad-
vanced by the feeding devices. Omn each side
of the horizontal plane of the fabric I ar-
range a series of devices which I call ‘‘pull-
ers, » that engage with threads supplied to
them by “thleeders and Interweave them

with the warp and weft threads by pulling

the additional threads over the warps and
under the wefts and through the meshes in
a diagonal direction across the fabrie as it is
step by step advanced. The pullers are in
the form of hooks with pivoted jJawsor latches

that open and close at intervals to receive and

release the threads, and the threaders are con-
structed to so mampulate the threads as to
move them at proper times into the path of
the hooks and effect their engagement there-
with when the latches are open. The thread
to be woven diagonally is drawn through a
cuide by a diagonally-arranged picker that

. lays the thread in a clamp called a ** pincher,”

which as it closes severs the thread into

pr oper lengths, and additional clamping de-
vices are also employ ed for holding the diago-

nal threads after having been I'eleased by the
pincher. While thus elamped the threads
are seized by the threaders and presented to
the pullers that interweave them with the

cloth, the free end of each thread growing

ShOI‘tel and shorter until it is finally e11t11 ely
interwoven. -
The accompanying dl&'WlIlU‘S show my 1m-
provements embodied In the best way now
known to me. Some of said improvements

may, however, be used without the others
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and 1n machines differing to some extent in
their details of construction from that herein
shown. Unlessotherwise indicated,the parts
areof usual approved construction. Thatend
of the machine at which the take-up roll is
dl‘l‘&llﬂ‘(ﬁd I call the ‘““front,” the opposite the

‘rear. % That side of the machine to the 1ght
of one facing the front I call the *“ right,” the
opposite the “left.”

IFigure 1 shows a longitudinal section on the
line 1 1 of Iig. 2 through a machine embody-
g my improvements. Kig. 2 shows a trans-
versesectionontheline 22 of Fig.1,most of the
mechanism, however,being shown in plan and
a Tew ol the parts being broken away to better
illustrate details. Kig. 3 showsa detail view
1n perspective of part of the mechanism for
opening and closing the jaws of the pullers.
Ifig. 4 shows on an enlm‘ﬂed scale one of the
pmlers 1n different 1“)081131(}115 Ifig. 5 shows
a detail view of part of the 111eclmnism for
operating the upper threader-plates to give
them a transverse movement. Fig. ( is a
view of the same mechanism, showing the COon-
nections with the oper: _Ltuw-e.mm. I 10, 7 18 a
view of the mechanism for gving Llonnltudi-
nal back-and-forth movement to the upper
threader-plates. Flig. §shows the mechanism
for giving a transverse movement to the lower
threader-plate.  Iig. 9 shows the mechanism
for giving a longitudinal back -and -forth
movement to the lower threader-plate. Fig.
10 shows part of the mechanism for giving a
back-and-forth movement to the cloth-feed
clamp and also the devices for adjusting the
feed. Fig. 11 shows a vertical section on the
line 11 11 of Kig. 12 of the cloth-feed clamp
and also 1ts connectmns with the operating-
canm. Jig. 12 shows a front elevation of the
cloth-feed clamp. Iig. 13 1s a detail view of
the picker. Fig. 14 isa detail view in section
on line 14 14 of Fj 1. 2 of the devices used for
supporting the shaft of the feed-roll or the
take-up roll and for imparting a tension
thereto. IFig. 15 18 a view on an enlarged
scale, bhOWlll ain plan the pincher, the clamp
some of the pu]lera of the lower set, and some
of the threaders above the cloth. Fig. 106
shows a vertical section on the line 16 16 of
Fig. 15. Fig. 17 is a detail view of the first
threader and the bracket by means of which
1t 1s opened. If1g. 18 is a section on the line
18 18 of Kig. 15, showing particularly the con-
struetion of the pincherand the elamp. Figs
19 to 31, Inelusive, are diagrams showmwthe
different positions of the thr eaders and pull—
ers and the threads operated upon by them
at different stages of the operation. Fig. 19
18 a plan showing the position of the thread-
ers and threads at the time that the upper
pullers are operating to draw the threads up
through themeshesof the cloth. Ifig. 20shows
a front elevation of the threaders, pullers,
anl threads in the position indicated in Ifig.
19. Ifig. 21 18 a plan showing the position
of the various parts at the time when the
lower series of pullers is projected upwardly

549,737

throuwh the cloth. Fig. 22 shows a front ele-

ration of the same. IFig. 23 1s a plan show-
ing the position of the threaders and pullers
and the threads at the time when the threads
are inserted by the threaders into the jaws
of the lower series of pullers. Iig. 24 18 a
front elevation of the same. Iig. 25 1s a plan
showing the position of the lower threaders
at the time that the lower set of pullers draws
the threads down over the warps through the
lower threader-plates. Ifig. 26 shows a front
elevation of thesame. Ifig. 27 is a plan show-
ing the position of the mcdmmsm at the time
that the upper series of pullers is projected
downwardly through the cloth. Fig. 28shows
afront elevation of the same. Ifig. 29 shows
the position of the pullers, threaders, and
threads at the time that the threads are moved
by the lower threaders into the open jaws of
the upper series of pullers. Ifig. 30 shows
front elevation of the same. Fig. 31 18 a de-
tail view showing particularly the position of
the thread when 11]10 threaders and pullers are
in the position shown in Figs. 29 and 30.

The main frame for supporting all of the
mechanism employed is shown as consisting
of two upright similarly-formed parallel cast-
ings A A’ on opposite sides of the machine
firmly connected together at thelr rear ends
by plates a ¢’ and a bara® and at their front
ends connected by a plate ¢® and bar ¢*.  The
castings are formed, as shown in IFig. 1, with
projections which extend upwardly above
the plane of the plates a ¢”, each side casting
being provided on 1ts mmner side with a aroove
or raceway extending vertically from t(}p to
bottom of the frame :,-:md constituting guides
for the transverse bars that carry the pullers,
as will be hereinafter explained.

The main driving-shaft B carries a belt-
pulley 0, extends fransver sely across the ma-
chine, and is journaled in bearings in the
lower portion of the side castings AA'. A
spur-wheel 4" on the left-hand end of the
main shaft B gears with a cog c¢on the short
shaft C, the cog ¢ in turn gearing with a cog
d on a shaft D, which extends transversely
across the machine and 1s journaled in bear-
ings in the lower portion thereof. On the
right-hand end of the shaft D there 1s an-
other cog ', which meshes with a cog ¢’ on a
short shaft C'. These shafts thus geared to-
cether are provided with means for actuat-
ing the mechanism hereinafter described for
effecting the various operations incident to
inserting additional threads into the fabric
fed through the machine.

The open-mesh cane-cloth X, composed of
warps & and wefts «', arranged in pairs, as
usual, 1s supplied from a roller E at the rear
end of the machine, and it is led upwardly
therefrom over supporting guide-rollers If I,
and thence downwardly to a take-up roller
. Theroller Eismounted ona square shaft

e, supported at its left-hand end by the pro-
jecting tip of a short shaft ¢, journaled in a
bracket ¢* of the main frame, and at its right-
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hand end by the proje_etii:lg tip of the short

shaft €%, journaled in a bracket ¢, projecting
rearwardly from the main frame.

In order to produce a suitable tension on
the roll of cane-cloth, I secure to the shaft e
an arm e* which engages with a pin e, pro-
jecting from an arm ¢' on the shaft ¢° at the
outer end of which is a disk e®, which is rig-

. idly secured to the shaft and has frictional

IO

20

contact with the smooth side of a ratchet-
wheel €, loosely mounted on the shaft and en-
caged by a pawle'®, pivoted on a pin e, fixed
tothe main frame. The pressure between the
disk e® and ratchet ¢’ may be regulated by a
headed screw ¢'? adjustable in the end of the
shaft €. The guide-roller ¥ is mounted in
bearings on two standards f, secured to the
horizontal plate a, and the guide-roller F' is
mounted in bearingsin standards 7%, mounted
on the plate ¢’ at the front end of the machine.

Thetake-uproll Gismounted upon a square

- shaft g,supported upon projecting tips formed

40

on the ends of a driving-shaft ¢’ and an oppo-
site shaft g*. Upon that portion of the shaft
g which is outside of the main frame I se-
cure a friction-disk ¢® and arrange alongside
of it a 1*atehet-wheel gt. An arm g°® on the
shaft ¢’ is provided with a pin ¢’, engaging
with an arm ¢ on the shaft g. The ratehet
is revolved at intervals by means of a pawl
g%, pivoted to the upper end of a lever G rig-
idly secured to the shaft' G'. This shaft is
oselllated as will be hereinafter described,
and effects the rotation of the roller G step by
step. The reverse movement of the roller
is prevented by a detent ¢~

The cloth is fed forward step by step by
means of devices which alternately clamp and
release the cloth and which have alongitudi-
nal movement back and forth. On the CTrOSS-
plate ¢° is mounted a frame-plate H, which is
adapted tomove back and forth 1onﬂ'1t11d1na,1]y
of the machine between guide-plates . The
plate H has secured to 1t at its rear end a

transverse bar H', which extends laterallyin

both directions from the rear end of the plate
H, and at opposite ends has upwardly-extend-
ing standards /', that are formed with guides
for the upper and lower clamp-bars H* H?, one

of which 1s arranged above the cloth X and

the otherarranged below it. The lower clamp-

~ bar H?is pivotally connected on its lower side
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with two eccentric-straps 2% that extend
around eccentrics A° on a horizontal shaft i,
mounted in bearings in the lower ends of the
uprights 4'. An arm /° is rigidly secured to
the shaft /' and is ¢onnected bya rod A’ with
the end of a lever A7, pivoted on the shaft G'.

The lever A carries a roller /i°, that enters a
cam-groove i in a cam I, mounted on the
Shaft D. As the shaft 1‘013&tes, the lever A'is

oscillated and an up-and-down movement 18’

civen to the lower clamp-bar H® The upper
clamp-bar is normally stationary—that is, it
isnotreciprocated up and down,asisthe lower
clamp-bar—but it may be adj usted by means

- of cams /'’ on a shaft H*,mounted in bearings

backward movement of the clamp-bars the

in the uprights 2’ above the clamp-bars. The
shaft H*is provided with a handle H°, by means
of which the cams A may be turned to de-
press the upper clamp-bar, which, as shown,
is provided with arms H® through which the
shaft H* extends and which extend over the
top of the cams 2! and bear upon them, the
arrangement being such that by turning or
adjusting the handle II° the upper clamp-bar
may be raised or lowered, as desired, and held
in any adjusted position.

The frame-plate H is slotted longitudinally
to permit the passage of the vertically-extend-
ing arm A'* of a bell-crank lever ", which
is loosely mounted on a shaft H°, that extends
across the machine and is journaled in bear-
ings in the frame thereof. The lower rear-
wardly-projecting portion of the bell-crank
lever is slotted at A'* and is adjustably con-

‘nected with a rod A%, the lower end of which

is connected at A with a lever A%, rigidly
secured to the shaft G'. This lever AP car-
ries a roller A%, working in a cam H' on the
shatt D. On the front end of the plate I 1s
secured a short standard 7', to which is piv-
otally connected an arm 72,18 the rear end of
which is provided with a latemlly-pro;iectlnﬂ
arin carrying a roller A, extending into a
curved slot /*" in the upper end of the Dbell-
crank lever above the frame-plate I1. Asthe
bell-crank lever is oscillated by means of its
connections with the lever A", an oscillating
back-and-forth movement is given to the
plate H and consequently to the clamp-bars,
the arrangement being such that the forward
movement is effected after the clamp-bars
are compressed upon the fabric X. When
the bars have reached the limit of their for-
ward movement, the lower clamp-bar is low-
ered, thus releasing its grasp upon the fab-
ric, and when the clamp-bars retreat the falk-
ric is loose between them. At the end of the

devices are operated to again compress the
clamps upon the fubrie, so that on their for-
ward movement they may draw the fabric

forward another step.

In order to vary the longitudinal or back-
and-forth movement of the clamp-bars while
the machine is 1n operation to adjust the feed,
I secure an arm A* to the shaft H? and con-
nect the arm A* by a link 2* with the arm &8
On the outer end of the shaft H? I secure an
upright lever H, provided with a detent /1,
engaging a curved rack /*, projecting from
the frame of the machine. By this arrange-
ment the shaft H® may be turned in elthel
direction and held, and by means of the link

- h* adjust the position of the roller 2% in the

slot 7%, thus varying the throw of the frame
which carries the clamp-bars.

The mechanism for clamping and feeding
forward the fabric is nicely adjusted and co-

- operates with the take-up mechanism, so that

the fabric as fast as fed forward is wound up

on the roller G, but is not pulled forward
- past the clamps by this roller. '
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1t will be understood that it is of great im-

portance that the step-by-step forward move-

.
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ment of the fabric should be accurately ad-
justed in order that the fabrie may be fed

-one mesh at a time to receive the devices for

mserting diagonal threads into them and in
such manner that these deviees will not abut
against or abrade the warp and weft threads
which bound the meshes. The feed mechan-
i1sm which I have
work accurately and may be nicely adjusted
by the adjusting devices above referred to.
In order to prevent sidewise movement of
the fabrice, I provide two or more toothed
wheels I, mounted on a shaft I', extending
across the machine above the fabric and jour-
naled in bearingsin the side castings. These

wheels I are free to revolve .a)bout. the shatt
I', and their lengthwise 1110\?‘011101113 on the
shaft is prevented by collars 4 on 01)1)(}%1&
- sides of the wheels.

The teeth 7' of the
wheels are accurately shaped and spaced so
that they shall pass through the meshes of

-the fabrie, the wheels bemu 10&110{1 by UIL

fabric itself as it i 18 ady ‘meed
The additional thread Y to be Jll’-:-(}llt{l 18
fed from anysuitablesource of supply through
a guide J, provided with a short spring-
pressed 1}111 7,-from which a short end of the
thread alwavs projects.
anged in line with a dmﬂ*nndlly -arranged

-puhm J', which may Dbe of usual constric-

tion. As show n, it is constructed ¢
ated. as follows: A (Im*umlh,d slide-bar 9,
mounted on a standard 7%, rising :10111 the
frame-plate a, supportsa meerwb]ock P2, ear-
rying a ]10115011&11]} -arranged rod p¥, at one
end of which aresecured spring-jaws 7°, oper-
.[uetl by a block j° between them. The block
} is secured to arod ', adapted toreciprocate
in the hollow rod ! to move the block past
the inwardly-curved portions 7® of the jaws
mto the enlarged portions 7 thereof, thus

ind Oper

quickly opening the jaws and allowing them

to at once close. 'Therod j is operated at the
end of the forward movement of the picker
and also at the end of its backward move-
ment by pins W j“ that project upwardly
from the slide-bar " and alternately engage
with a downwardly-projecting lug j* on the
end of the rod j°. A 1001111*0(33113111 o motion is
1mparted to the picker by alink ;% connected
by a ball-and-socket joint j**with the picker-
block, and in like manner connected at its op-
posite end to the end of an oscillating lever
1'%, secured to an upright shaft j'°, which car-
ries an arm j'%, connected by a link j® with
an eccentrie-strap 9%, encireling an eccentric
7** on the main driving-shaft B. After the
picker has moved forward and engaged with
a thread at the guide J 1t retreats and lays

the thread below the jaw k& of a pincher I{,

which when 1t descends clamps the thread
upon a block NV, and also moves it against a,
knife or cutter X', that severs the thr ead to be
interwoven in the fabric from the remaining
portion thereof.

just described does the ;

The guide J is ar-

{ connected to the upper blocks L/,

The jaw kis pivoted to a |

bracket &2, projecting from a frame-plate K/,
mounted on a cross-bar I, and 1s operated

-by a rod K¢, extendingdownwar dly’“ embrac-

ing the drrv"mm&]mft J._J, and carrying a roller

-F.-;;Lf*;., entering a groove in a cam I on the driv-

ing-shatt. A bar K® on the front edge of the
plate I’ under the fabrie is employed to pre-
vent the diagonal thread from twisting when
acted on by the lower threader-plate. The
additional thread to be interwoven is held by
the pincher until taken by the devices which
Interweave 1t with the fabric, and which 1
will now proceed to describe. |

A bar L, which I call the *““puller-carrying”
bar, extends transversely across the machine

above the fabric and is secured to blocks I,
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mounted to move vertically in the guides or

aceways [, hereinbefore referrved to. A simi-
lar puller-carrying bar L~ thends across the

machine helow thg fabric X, and is likewise

provided with guide-Dblocks 1.7, which are

adapted to reciprocate vertically in the race-
seeured to the

ways /. U"ptlfrht rods [’ are
ouide-blocks 1" and 1.5, 1‘1“](1]}9' connect them

9 O

10”(,111(,1*, and cause themtoreciprocate siimul-

tancously in Lhc
are actuated. |

In order to give a vertical reciprocating
movement to Lhe puller-carrying bars, 1 se-

SANLEe {1110(11011 when they

cure to the short shafts C C" arms /*, which

are adapted to rotate around with the shafts,

and which are joined at /* to pitman-rods 12,
Th{} m-
bars I. I* are moved vertically t(im T (1 .-;L].].(.]_
from the fabric X in such manner as to alter-
nately passthe pullers, hereinafter described,
in opposite directions through the meshes of
the fabric. 'T'he pullers are shown in detail
in Ifig. 4. The upper pullers M are arranged
in a transverse row across the plane of the
fabric X in the puller-carrying bar L. The
pullers of the upper row or series are all of
the same size and construction and have their
lower ends m 1n the same horizontal plane.
As shownin Ifig. 4, each puller is f'orgt'ne(’l with
a4 square or 1‘&@&111” nlar shank m/, secured at
1ts upper end to Lhe puller-car 1.}*1..1.1{"1 bar I
and at its lower end m tapered. On oneside
the lower end of the puller is cut away to re-
ceive a pivoted jaw m?, the point or lower end
of which is tapered to correspond with the
tapered end of the body of the puller. The
lower end of the puller 18 also provided with
a recess m° to receive the thread to be inter-
woven in the fabrie, and the lower surface of
the recess is rounded to form a seat m! for
the thread. The jawm® is provided with an
arm ™, which extends over the top of the
seat m* when the jaw is closed and prevents
the thread from escaping at that time. The
jaw 1s connected at m° with a rod m®, which
extends vertically through a groove or recess
in the shank of the puller and is connected
at its upper end with a cross-bar m’. By re-

ciprocating the bar m’ vertically the jaw m?
may be opened and closed.

All of the pull-
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ersin the upperseries are constructed in this

with the cross-barm*. This baris carried by

~arms m3, mounted on a shaft m’, that 1s in

IO
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turn mounted in brackets m!’, projecting rear-
wardly from the puller-carrying bar L. The
cross-bar m' carries a stud m!, which pro-
jects into a groove in a cam m', mounted on
a shaft m®, projecting rearwardly from the
puller-carrying bar L.
ries a ratchet-wheel m!*, which when 1t 1s actu-
ated causes the cam to be turned to recipro-
cate the rods mb at proper times, and thus
open and close the jaws of the pullers. The
ratchet-wheel m!* is operated by a spring-
pawl m!® pivoted on a rod m', projecting
from the main frame. This pawl is so lo-
cated as to operate the jaws to both open
and close them while the hooked ends of the

pullers are beneath the fabric and beifore they

return through the meshes thereof. 'The
lower set of pullers is similarly constructed
and similarly operated, the operating-pawl
m!" being mounted on a bar m!® below the
plane of the fabric and being constructed to
actuate the ratchet of the operating-cam to

open and close the lower series of hooks N
after they have been projected through the

meshes of the cloth and while they are on the
upper side thereof. |

~The jaws of the upper series of pullers M
open toward the right of the machine, while
the jaws of the lower pullers N open toward
the rear. Each puller in the lower series is
arranged directly under a pullerin the upper
series and the number of pullers in each
series corresponds with the number of pairs
of warps in the fabric over which the addi-

- tional threads are to be drawn.

40

HKach additional thread to be interwdven |

in the fabric is supplied by the picker to a
avice which I call the ‘‘first threader,” which

| presents it to the first puller of the lower

45

series of pullers and it is in turn fed to the
other pullers by other independently-oper-
ated threaders arranged on opposite sides of
the fabric. |

The threaders on the upper side ot the fab- |

- rie are all mounted on a plate O, secured to
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and projecting forwardly from a bar o, hav-
ing a dovetailed connection with a corre-
spondingly-formed groove o’ in a bar 0% ar-
ranged transversely acrossthe machine atits
rear end and bolted to the side castings A A’
A reciprocating transverse movement is given

- to the bar oand to the plate O, carried there-.
by, by abell-crank lever 0% which isslotted

at o® to receive a pin o, carried by the bar o.
The lever O? is pivoted on a bracket o°, pro-
jecting from the bar 0% and is connected by a
link 0% with the upper end of a lever o, piv-
oted on a cross-shaft O',and connected by &
link 0% with the upper end of a lever ¢”, piv-
oted on a cross-shaft 0! and carrying on 1ts
lower end a roller o', working in a groove o*?
in a cam O%on the main driving-shaft 5. By

this mechanism a transverse movement 1S

This shaft also car-

_ | ‘given to the threader-carrying plate O and
way, and all of their rods m® are connected

the threaders carried thereby, and these
threaders also have an independent trans-
verse movement and also a longitudinal

' movement, as will be hereinafter described.

The threader-plates P P’, are mounted on

the plate O and are held in engagement there-

with by abolt p, which extends through holes
p? in the threader-plates, and carries at 1ts
upper end a spring-cap p*. The upper plate
P is slotted at p°, and through these slots ex-

tend pins ¢, secured to the lower plate I,

thus permitting the upper plate to have a

‘somewhat greater transverse movement on

the plate O than the lower plate. A spring
17, secured to the top of the bolt p and to the
upper threader-plate P, pulls this plate tothe
left, but permits the plate P to have the trans-
verse movement independently of the plate
P', above referred to. A lug p’, projecting

“downwardly from an arm on the plate I, is

adapted to strike against the edge of the plate
O, and thereby limit the transverse move-
ment to the left of the upper threader-piate.

To the front end of the bell-crank lever O3
is pivotally connected a link o, in turn con-
nected to a pin oM, projecting upwardly from
the lower plate P’ through a slot p°in the up-
per plate P. By this mechanism the thread-
ers, in addition to being moved transversely

by the plate O, are also given an independent

transverse movement over the plate. A lon-
gitudinal movement over the plate O 1s 1m-
parted to the threader-plates by the parallel
rods Q, connected at their front ends to lugs
g, projecting upwardly from the plate P, and
connected at their rear ends to arms ¢, pro-
jecting downwardly from an oscillating shaft
Q’, mounted in standards ¢* on the baro®. A
curved arm ¢3, extending rearwardly and

downwardly from the shaft Q', is connected

by a link ¢* with the upper end of a lever Q7
pivoted on the shaft O and connected by &
link ¢ with a lever Q?, pivoted on the shaft 0"
and carrying on its lower end a roller ¢°, work-
ing in a groove in a cam Q! on the main driv-
ing-shaft B. The plates P P’ are connected
in the manner above described by pins p°, se-
cured to the lower plate,and the transverse
slots p®in the upper plate,sothat they move to-
gether longitudinally of the machine, having
no independent movement in this direction,
the diameter of the pins p® being approximate-
ly equal to the width of the slots p°, and the
connections between the rods Q and the
threader-plates are loose enough to allow the
latter to move transversely, as betore de-
scribed.

Below the fabric is another threader, which
moves independentlyof the upper threaders.
A plate R, secured to a bar r, supports an-
other plate R/, that is adapted to reciprocate
longitudinally of the machine on the plate R
and transversely with said plate 'T'he bar »
has a dovetailed sliding connection with a
slide-bar R?, arranged transversely below the
fabric and bolted to the frame-castings A A,

b
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A pin 7’ on the bar » extends through a slot
r*in the cross-bar R® into the slotted end of
a bell-crank lever R”, pivoted to a bracket 7°
on the slide-bar R*, its opposite end being con-
nected by a link »* with the upper end of a
lever R* pivoted on the shaft O’ and con-
nected by a link 2° with a lever R® on the
shaft oY and earryingat its lowerend a roller
%, wor ]1111-’1" in a ﬂloove r*in a cam R° on the
nmm dl*lﬂuﬂ—&,haft B.

The plate R’ is reciprocated longitudinally
on the plate R by means of links 8, pivotally
projecting downwardly
from the plate R’, and at their rear ends con-
nected to arms 'Y, projeeting from a shaft »11,
mounted in suitable bﬁ&l‘lﬁ“‘b below the bm'
R* The shaft +! is eonnected by amr arm
and pin 7 with the slotted end of a lever RY,
mounted on the shaft oY and carrying at 1‘(&3
lower end a roller 7%, working in a groove 7
in a cam R®on the main {111‘&*111{?" 5]1aft B.
The plate R’ is connected to the plme R by
pins extending through slots which guide it
as it is moved back mld forth.

All of the cams for operating the threaders
are, 1t will be observed, mounted on the main
driving-shaft, and the connectionsare such as
to cause the threaders to move harmoniously
and toco-operate with the pullers to insert the
diagonal threads in the fabric. The lower
thr eadu-plate R’ at its front edge is formed
with a transverse series of holes S, corre espond-
ing i number tothe number of 131111618 1n each
row. The holes are of sufficientsize to allow
the pullers to reciprocate through them while
carrying threads.

Each plate P P has at its front end a series
of forwardly-projecting teeth T, separated by
recesses or spaces ¢, the sides of the front
ends of the teeth bﬂlll”‘ cut away to form
curved fingers #. The recesses on the teeth
of the upper plate are on the left-hand side
thereof. Those ontheteeth of the lower plate
are formed on the opposite side, so that when
the plates are in one position (&,ee Fig. 2 or
Fig. 23) the fingers shall overlap and form
oblonﬂ' narrowopenings, but when in another
posmon form between them wide nearly-cir-
cular openings, as shown in Fig. 19, large
enough to permit the pullers to 1*6(,11)10&11&@
’Lhmuﬂh them. When the fingers overlap,
cach pair may be projected forward without
danger of havi ing the pullers come in contact
xnth them, and the oblong openings are such
as to hold the free ends ot the threads out of
the path of the pullers to the right of them.

Thedevice U,which Icallthe * first thread-
er,” 18 mounted on the plate O and is adapted
to reciprocate longitudinally thereon. It has
a dovetailed rib w, fitting a correspondingly-
formed groove #’ in the Lop of the plate O, and
is 1)1‘{)\?"1(10(1 with two jaws U’ U the rib 2
being formed on the lower jaw, and this jaw
has 011] a back-and-forth movement on the
plate 0. The upper jaw is pivoted to the
lower jaw at v*, and a spring «? in rear of the
pivot normally closes the jaws. The inner

Taces of the jaws are inclined or heveled atl
w1’y 80 as to form an inclined opening he-
tween them when the jaws are closed, as in-
dicated 1n Iig. 22. This space or opening is
of such size as to hold the diagonal thread in
such manner as to prevent it from twisting
or turning, but permit the thread to be with-
drawn from between the jaws when operated
upon by a puller, and the diagonal arrange-
ment of the opening holds tlle thread out {}f
the path of the open jaws of the pullerto the
right of the thread. A curved pinuf projects
downwardly from the upper jaw into a recess
in the lower jaw in front of the pivot 2% and
prevents the thread from passing too far back
in the jaws, being so located as to hold the
thread at the proper time in such a position
as to cause the first puller of the lower series
of pullers to engage with the thread and pull
1t downwardly over a pair of warps at the
left-hand edge of the fabric. A reciproeat-
ing longitudinal movement is given to the
first threader by a lever U2, pivoted to a
bracket «* on the cross-bar ¢® behind the up-
per threader-plates. The lever is connected
with the plate P by a pin «® on the plate
extending through a slot at 2’ in the lever,
and at 1ts slotted forward end it is connected
with the rear end of the lower jaw U? of the
first threader by a pin «'% which extends
through the slot in the lever. The lever U3
being arranged diagonally with reference 1o
the transverse movement of the threader-
plates > P’ and their supporting-plate O and
the lever being connected with the threader-
plate P and wnh the first threader by a slot-
and-pin connection, a short back-and-forth
movement will be given to the first threader
when the tln'eaderﬂplates move transversely
on the supporting-plate O and a greater lon-
gitudinal movement will be given to the first
Lhr ader when the SHI’)]”JOl‘U]W‘-pLLLG O 18
moved transversely. The connections be-
tween the first threader and its operating-le-
ver and between this lever and the thr'e.:ldu -
plates are such as to permit the threader-
plates to move transversely without giving a
transverse movement to the first L]u(, 1du
which, however, is moved transversely with
the supporting-plate O. |

The jaws of the first threader U are narrow
and can be reciprocated back and forth be-
tween adjacent pullers, the arrangement

being such that the jaws are always closed

When the first threader is moved forward; but
when the first threader ismoved to the left and
18 drawn rearwardly by the lever U? the up-
wardly-projecting rear end w'' of the upper
jaw rides under 13]1(3 inclined under surface !
0} a bracket U* secured to the transverse bhar
0.

the leftand to the rear and its jaws are opened,
the picker is moved forward through its jaw ‘:.
and 1s operated to grasp the en d of the di-
agonal thread Y to be inserted, which thread
;:LL this time projects a short dwtance from the

guide J, the jaws of the picker being opened
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and closed, as hereinbefore described, at this
time to grasp the end of the thread and to draw
it diagonally across the fabric as the pickeris
retracted. After the picker has receded the
first threader is shifted, the jaws closed, and
the thread Y is held between them, and when
thus held is presented to the first puller of
the lower series of pullers. After the thread
has thus been laid in the first threader the
pincher K is operated to grasp the end of the
thread Y, at the same time operating the
knife or cutter £’ to sever a strand of proper
length. The pincher is constructed to hold
the thread Y while it 1s being operated upon
by the first puller in the 10W61 series of

pullers; but after it is thus operated upon by

~ the puller the fabric is fed forward and other
~devices are employed for holding the sald

20

thread, and also other threads immediately
succeeding it, while they are being partially
interwoven and until they are held tightly
enough to prevent them from being pulled

thr ouuh the fabric in the wrong dlreetlon

35

40
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As- Wil be more clearly hel einafter de-
seribed, the pullers operate upon the threads
Y to pull them over the warps and under the
wefts through the meshes of the fabric while

it is being fed forward, so that these threads

are woven. in a diagonal direction entirely

across the cloth, growing shorter and shorter

until they are entirely interwoven. Lo do
this it is necessary that the threads at their
left-hand ends shall not be pulled through
the meshes; but they must be held positively.
After the threads have been partially inter-
woven they will be sufficiently held by being

tied to the fabric itself; but at first they must

be held by devices especially constructed for

that purpose.

The pincher K, as above deseubed holds
the thread while it i being operated upon by
the first puller in the lower series of pullers.
In order to hold the threads after the cloth
has been fed forward step by step a distance

- corresponding to one or more meshes, I em-

ploy a clamp V, 0011Sisting, primarily, of a

base-plate v and a jawv', pivoted to a standard

v? on the base-plate and havmﬂ at its rear end
a tongue %, adapted to pass between the tines
of the bifur cated front end of the pincher.
The plate v is adapted to 1eclp1 ocate longi-
tudinally in guide-plates 3 on the plate K’

~and is operated by a link V', connected with

55

0o

the upper clamp-bar of the feed mechanism

in such manner that the clamp V 1s moved
back and forth coincidently with and to the
same extent as the feed mechanism. The
upper member v of the clamp is opened and
closed by a rod V?, plvoted to a lug v* on the
rear end of the jaw v’ and connected at 1ts

~ front end with an arm 2% on the shaft 2* of the

thr 011*011 the

feed 'meehanism, the arrangement being such
that the jaw ¢’ is opened and closed coinci-
dently with the opening and c¢losing of the
clamp-bars.

While the threads Y are being mselted

made to Fig. 21, wherein the
shown 1n 1ts retracted position open and the
thread Y is assumed to have been just laid by

“them.

first few meshes of the fabric

they will be grasped by the clamp V and held

at their left-hand ends and until they have

been partially interwoven. Afterward the
threads pass the clamps, and other threads

drawn by the picker and severed by the cutter

are held for a short time in the clamp for a
similar purpose.

- All the mechanism has thus been fully de-
scribed and the operation of some of the parts
has been indicated.

The feeding forward of the fabric into which
the additional threads are to be inserted has
been fully described and is easily understood.
As the fabrie is thus fed forward step by step,
the picker is reciprocated across the top of
the fabric to draw threads Y across the upper
threader-plates. 'T'he picker asit moves for-
ward passes through the open jaws of the first
threader and through or past the open pincher

K, the clamp V being withdrawn from the

path of the picker and the first threader be-
ing in the position indicated in Ifigs. 17 and
21. Whenthepickerhasreceded, the pincher
descends, operates the cutter, and in connec-
tion with the block W grasps the thread Y
near its severed end and holds it while being
drawn through the fabric by the first puller

in the lower series of pullers.

Referring now to the diagrams Ifigs. 19 to
31, inclusive, I will describe in detail the op-
eration of weaving the additional threads into
the cloth. For convenience reference is first
irst threader 18

the picker. The threader-plates P P’ are
moved to the right and retracted, and the
ingers ¢ {' are ovellapped and are cumnﬂed
behind the plane of the pullers, and The
threads are held up in an inclined direction,
as indicated in Fig. 22. ™This figure also in-
dicates some of the lower pullers as just ris-
ing to passthroughthecloth. Aftertheyhave
passed through Lhe cloth the first threader
and the th1eadel—p1&tes P P’ are projected
forward to lay the threads in the jaws of the
lower pullers, as indicated in FFigs. 23 and 24,

which then descend, the pmehel K grasp-

ing the thread Y, which passes through the
fir bt threader. The lower pullers as they were
projected upwar dly passed through the holes
S in the lower threader-plate R/, and on their

descent, of course, returned through these

holes, dr awing the diagonal thr eads with
Kigs. 9% and 26 show how the threads
are dlawn downwardly through the holes S
in the lower threader-plate by “the pullers N.
As soon asthethreadsare thusdrawn through
the holes S, the fabric is fed forward one step
and the plate R’ is moved backwardly under
the plate R, the plates R and R’ at the same
time being moved to the right, as indicated
in Kig. 2/ the threads being held between
the front edn‘es of the plates R R/, as indi-

cated 1n Iig. al This will carry the threads

to the.right of the vertical planes of the cor-
responding pullers of the upper set. The up-
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per threaders are then moved from the posi-
tion shown in Fig. 23 to the position shown
in Ifig. 19, the plate P being moved relatively
to ﬂl(,p]d{e P’, so that the imﬂels spread apart
and form openings through W]lldl the upper
pullers may pass. At the same time a shight
backward movement is given to the first
threader, as well as to ﬂle threader-plates.
When the threaders are in this position, the
upper pullersdescendin the mannerindicated
i Fig. 28.  After theyhave thus descended to
the position shown in Ifig. 30 the 1‘)1:1’((}5 R R’
are moved to the left, as ]11{1143.;11@(1 in Ifig. 29,
ausing the threads to he moved into the Upen
JAWS of the upper pullers. Then the j jaws are
closed by the mechanisim heretofore deseribed,
and the upper pullers rise through the open-
ings between the fingers, as 111r11(3f1t0(1 in Kigs,
19 and 20. After ihcv ]mv(, thus risen and
have drawn the diagonal threads under the
wefts the first threader and upper thre mlm*%
are moved into the position shown in Fig. 21,
when a new thread is laid by the picker in
the jaws of the open first threader. Then
the lower set of pullers is projected upwardly
through the cloth and then the first threader
and the threader- -plates P I are projected
torwardly, as indicated in Fig. 23, laying the
diagonal threads in the jaws of the lower pull-
ers N, which pull them over the warps and
down thr ough the lower threader in the man-
nerheretoforeindicated. The operation con-
tinues 1n the same way, the first thread in-
troduced being supplied by the first threader
to the first puller of the lower series of pull-
ers.  This draws it down through a mesh and

over the first pair of warps at the edge of the

fabrie. The fabric is then fed forwa rd and
the lower threader transfers the thread to the
first pullerof the upperseries of pullers, which
draws 1t under the weft and up through the
nextmesh. Thethreadisthentaken from the
first puller of the upper series by the threader-

plates and is transferred to the second puller
of the lower series, and in like manner the
thread 1s supplied by a threader to a puller of
one series and then from the puller of that se-
ries to a puller of the other series, until it is
entirely interwoven, while the cloth is being
ard. The threaders and pullers are
so arranged as to prevent the threads from
twisting or turning, their glazed sides always
being uppelnmbt The bar K®on the front of

the plate K" co-operates with the lower thread-
ers, as 1ndicated in Ifig. 31, to prevent the

twisting of the threads. Theclamp Vis dur-

ing ﬂl(}&.e operations actuated correspond-
mtr]) with the actuation of the feed-clamps
to hold the threads while being pulled through
the first few meshes in the manner before in-
dicated.

At first the operation of interweaving the
diagonal threads is slow. I do not mean by
‘r]115 that the parts do not operate rapidly;
but I mean that each thread is necessarily
moved back and forth a number of times
through the meshes of the cloth,

over the |

- warps and under the wefts, before it is inter-
woven; but the operation grows faster and
faster, as after a while a numher of threads
are operated upon corresponding with the
number of warps in the fabrie, and in a fab-
ri¢c which has ten warp-threads or ten pairs
of warps ten additional threads are drawn
overthe ten warps and under the wefts at each
operation of the machine, thus in effect in-
terweaving a single thread ul.tlm_l_'; across the
fabric at one operation of the mechanism and
as a result giving the machine a capacity for
agreat speed.

The drawings show the machine organized
to insert one set of dragonal threads, Toin-

sert the other set, the f abric may be reversed

or turned over and run thr ough the machine
and operated upon 1 precisely the same way
as it was operated to insert the first set of di-
agonals.

T claim as my invention—

1. The combination with means for sup-

pm:*t-,i]:l o an open-mesh fabrie, of a series of
pullers adapted 1o reciproce: ltu toward and

from the face of ﬂle fabri(* to d] aw ::1]] adth«
threaders for 8111)1)]_} Uh_. a th]_ e._ru_l m f.h.e ]_)u_]_l-
ers and means for actuating the pullers and
threaders.

2. The combination with means for sup-
porting an open-mesh fabric, of a series of
pullers adapted to reciprocate through the
meshes of the previously woven fabrie, and
threaders for supplying additional threads to
the pullers to be inter W(Jven diagonally in the
fabrie.

3. The combination with means for sup-
porting an open-mesh fabrie, of pullers ar-
anged on opposite sides of the fabric and
adapted to reciprocate toward and from the
previously woven fabrice to draw additional
threads back and forth through the meshes
thereof, and threaders for %uppl ving thr (mds
to the pullub

. The combination of the upper and lower
Ser 1.0&; of pullers, means for reciprocating the
pullers through the meshes of a fabric ar-
anged between them, means for supplying
an additional thread to a puller of one series,
and means for transferring the thread after
1t has been drawn through the fabric from
sald puller to a puller of the other series to
be drawn in an opposite direction through
the fabrie, substantially as described.

The combination with means for sup-
1)01*1111
pullers adapted to Jf;,uprocate toward and
from the face of the fabric to draw additional
threads bm:,k fmd fm th thr oun"h ﬂle mehh(,s

|..||

of 1]10 l]u & 1{1L1*s .:md pullu's 1]1(, cmn]unatujn
being and operating substantially as de-
SL]‘led to mtuwe.w additional
agonally with the warp and weft threads.
The combination with means for sup-

L |

an open-mesh fabrie, of a series of
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.pmtm an open-mesh fabrie, of pullels hav-

ing hooked ends and. .;Ldapted to reciprocate
towcud and from the previously formed fab-

ric to draw an additional thread suecesswely_

through its meshes, and threaders for supply-
ing a thread to the hooked ends of the pullers.

7. The combination with means for sup-
porting an open-mesh fabrie,of pullers having

hooked ends provided with opening and clos-
ing jaws and adapted to reciprocate through |

the meshes of the previously formed fabric
to draw additional threads back and forth
through the meshes thereof, and threaders
for supplymﬂ' threads to the hooked ends of
the pullers when the jaws are open.

3. The combination with means for sup-

porting an open- -mesh fabrie, of pullers hav-
ing hooked ends and opening and closing

jaws, rods for opening and closing the jaws,

means for operating the rods, mechanism for
reciprocating the pullers towald and from
the fabric to draw additional threads through

~ the meshes thereof, and threaders for Supply-
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ing threads to the pullels

9. The combination with means for sup-
porting an open-mesh fabric, of pullers ar-
ranged on opposite sides of the fabric, and
adapted to reciprocate toward and from the

fabric to draw additional threads through the

meshes thereof, transverse bars above and be-
low the fabric to which the pullers are secured,
rods connecting the two bars, means for re-
ciprocating the puller-carrying bars together
toward a,nd from the fabric, and thr eaders
for supplying threads to the pullels

- 10. The. pullel herein deseribed for draw-
ing an additional thread through the meshes
of an open-mesh fabric, having a side recess

near its tapered end, pr ovided with a seat for

the thread and also provided with. a pivoted
jaw adapted to close one side of the recess ad-
jacent to a seat for the thread, and an operat-
ing rod connected with the jaw and extend-
ing to the opposite end of the puller.

11 The combination with means for sup-
porting a fabric, of a picker, means for oper-—
atingittodrawa ‘thread from asupply tobein-
terwoven with the fabri ic, a pincher for grasp-

- ing the thread drawn by the picker, pullers
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&da,ptecl to reciprocate toward and from the
fabric to draw the additional thread through
its meshes, and threaders for presenting the
thread to the pullers.

12. The combination with means for SUP-
p01t1110 a fabrie, of a picker, means for oper-
atingittodraw a ‘thread from a supply to bein-
tem oven with the fabrie, a pincher for grasp-
ing the thread drawn by the picker, a knife

| _f01 severing the portion of thread drawn by
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the picker flom the other portion thereof,
pullers adapted to reciprocate toward and

from the fabric to draw the additional thread

through its meshes,and threaders for present-
ing 13]16 thread to the pullers.

13. The combination with means for Sup-
porting a fabric, of a picker, means for oper-
ating it to drawathread fr O & supply tobein-

terwoven with the fabric, a pincher for grasp-
ing the thread drawn by the picker, a knife
for severing the portion of thread drawn by
the picker from the other portion thereof,

pullers adapted to reciprocate toward and

from the fabric to draw the additional thread
through its meshes, threaders for presenting
the thread to the pullers and a clamp for hold-
ing partially interwoven threads.

14. The combination with means for sup-
porting an open-mesh fabrie, of pullers adapt-
ed to reciprocate toward and from the fabric
todraw additional threads through the meshes
thereof, threaders for supplying threads to
the pullers, the clamp having the upper and
lower opening and closing clamp bars and pro-
vided with mechanism for moving them back
and forth to advance the fabric through the
machine, a picker, means for operating it to

draw a thread from a supply to be interwoven

with the fabrie, a pincher for grasping the
thread drawn by the picker, a thread-clamp
for holding partially interwoven threads, and
connections between the thread-clamp, and
the operating mechanism of the cloth-feed-
clamp, whereby the thread-clamp is operated
coincidently with the cloth-feed-clamp.

15. The combination with means for sup-
porting an open-mesh fabric, of a picker pro-
vided with mechanism for operating 1t to
draw a thread from a supply to be interwoven
with the fabric, a pincher having an arm piv-
oted on a fixed axis and provided with mech-
anism for oscillating 1t, a knite or cutter op-

| erated by the pincher, a thread clamp having
a member pivoted to move vertically, a sup-

porting plate for the pivoted member of the
clamp, means for oscillating said pivoted
member, means for reelproea,‘rmn the support-
Ing plate toward and from the pincher, and
mechamsm for weaving into the fabric the
threads drawn by the plekel and held by the
pincher and clamp.

16. The combination with means for sup-
porting an open-mesh fabrie, of the upper and
lower series of pullers adapted to reciprocate
toward and from the fabric and to draw ad-
ditional threads through the meshes there-
of, the first threader ada,pted to recelve an
additional thr ead, and to present it to the
first puller of one of the series of pullers, 1n-
dependently movable threaders adapted to
present the thread to the other pullers and
mechanism for actuating the pullers and
threaders.

17. The combination with means for Sllp-
porting an open-mesh fabrie, of the upper and
lower series of pullers adapbed to reciprocate
toward and from the fabrie, and to draw ad-
ditional threads through the meshes thereof,
the first threader having opening and closing
J&WS beveled or melmed on their adjacent
inner walls, and adapted to receive an addi-
tional Llll@&d and to present 1t to the first

puller of one of the series of pullers, means
for reciprocating the first threader longitydi-
nally of the machine and also transversely
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thereto, and independently movable thread-
ers adapted to present the thread to the other
pullers. | |

138. The combination with means for sup-
porting an open-mesh fabrie, of the upper and
lower series of pullers adapted to reciprocate
toward and from the fabric and to draw ad-
ditional threads through the meshes thereof,
the first threader adapted to receive an addi-
tional thread and to present it to the first
puller of one of the series of pullers, inde-
pendently movable threaders adapted to pre-

sent the thread to the other pullers, and a

clamp for grasping the thread while being
operated upon by the first few pullers.

19. The combination with means for sup-
porting an open-mesh fabric, of the pullers
adapted to reciprocate toward and from the
fabrie, to draw additional threads through the
meshes thereof, the toothed, recessed, inde-
pendently movable threader-plates,means for
moving the threader-plates both longitudi-
nally of the machine and also transversely
thereto, and means for supplving additional
threads to the threaders.

20. The combination with means for sup-
porting an open-mesh fabric, of the pullers
adapted to reciprocate through the meshes of
the fabric to draw additional threads there-
through, the toothed, recessed, independently
movable threader-plates, means for moving
the threader-plates both longitudinally of the
machine and transversely thereto, and means
for advancing the fabric step by step, the
combination being and operating substan-
tially as deseribed to interweave additional
threads diagonally with the warp and weft
threads.

21. The combination with means for sup-
porting an open-mesh fabrie, of the pullers
adapted to reciprocate through the meshes of
the fabric and draw additional threads there-
through, the toothed, recessed threader-
plates, means for moving the threader-plates
both longitudinally of the machine and also
transversely thereto, means for advancing
the fabric past the pullers step by step, the
first threader adapted to present the addi-
tional thread to the first puller, and means
for actuating the first threader independently
of the other threaders. |

22, The combination with means for sup-
porting anopen-mesh fabrie, of the upper and
lower seriesof pullers on oppositesidesof the
fabrie, and adapted to reciprocate through
the meshes thereof, the threaders above the
fabric consisting of independently movable,
toothed, recessed plates adapted to recipro-
cate back and forth past the vertical plane
of the pullers, and also transversely rela-
tively thereto, the threader plate below the
plane of the fabric adapted to reciprocate
both longitudinally of the machine and trans-

versely thereto, mechanism for actuating the

pullers and threaders, means for feeding the
fabrie step by step, and means for supplying
thread to the threaders.

LR

28. The combination with means for sup-
porting an open-mesh fabrie, of the pullers
having hooked ends provided with pivoted
jaws and arranged on opposite sides of the

fabric, means for reciprocating the pullers -

through the meshesof the fabric and for open-
ingand closing their jaws,the first threaderfor
supplying thread to the first hoolk of one of the
series, the toothed, recessed threader - plates
arranged one above the other and adapted to
reciprocate transversely of the machine inde-
pendently of each other, a supporting plate
on which the threader plates are mounted
and which also supports the first threader,
means for reciprocating the supporting plate
to move the threader plates and the first

threader together transversely of the ma-

chine, means for reciprocating the threader-
platestogetherlongitudinally of the machine,
and mechanism for giving an independent,
longitudinal movement to the first threader,

24. The combination with means for sup-
porting a fabrie, of the opening and closing
clamp bars, meansfor actuating them to open
and close, a lever for imparting a longitudi-
nal movement to the clamp bars to feed the
fabric forward, and an arm connecting the
clamp bars with the operating lever and hav-
ing adjusting devices, whereby the longitudi-
nal movement of the clamp bars may be va-
ried while the machine is in operation. |

25. T'he combination with means for sup-
porting a fabrie, of the c¢lamp bars, means for
opening and closing them to clamp or release
the fabrie, a frame on which the clamp-bars
are supported, a lever for giving a longitudi-
nal movement to the clamp-bars, means for
actuating the lever, an arm pivotally con-
nected with the frame of the clamp bars and
having an adjustable connection with the
lever and devices for adjusting the connce-
tion between the arm and the lever wherchy
the longitudinal movement of the clamp bars
may be varied while the machine is in opera-
tion. |

26. The combination with means for sup-
porting a fabrie, of the clamp bars, means for
opening and closing them to grasp or release
the fabrie, a frame on which the clamp bars
are mounted, a bell-crank lever, means for
oscillating 1t, an arm pivoted to the frame of
the clamp bars, and connected at its opposite
end with a slot in one arm of the bell-crank
lever, an arm on the shaft of the hell-crank
lever connected by a link with the arm which
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is pivoted to the frame of the elamp bars, and -

a hand lever for turning the shaftof the hell-
crank lever for adjusting the position of the
pivoted arm, whereby the longitudinal move-
ment of the clamps may be varied while the
machine is in operation.
In testimony whereof I have hereunto sub-
scribed my name.
EDMUND MORRIS.
Witnesses:
ARTHUR N. GITTINGS,
HENRY B. MORRIS.
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