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To all whom it may concern:

Be it known that I, Epwarp (. WATKINS, &
citizen of the United States, residing at Gard-
ner, in thé county of Worcester and ( Common-

5 wealth of Massachusetts, have invented a new
and useful Improvement in Machines for In-
serting Diagonal Strands in Woven Cane Fab-
rie, of whlch the iollowmo is a specmcatlon
accompanled by drawings f(n ming a part of

1o the same, in which—
qure 1 represents a top view of a machine
for inserting diagonal strands in a woven cane
fabric and embodv'n@ my invention. Fig. 2
represents a piece of woven cane fabric, show—
15 ing the position of the gnide-plate for pushmcr
the selvage-strand. FIO' 3 is a sectional view
on line 3 3, Fig. 2. Fw 4is a s1de elevation,
the main dr 1Vln°‘—Shaﬂ} shown in section on
line 4, Fig. 5. 1’10 5 is a horizontal sectional
20 view of the fr amework with the table or up-
per part of the framework removed. TFig. 6
isa side view, on a larger scale, of the recip-
rocating shed-former and strand- -carrier with
a tube or sheath inclosing the same shown in
25 sectional view. Fig. 7 represents the two-
part sliding block by which the shed-former
and strand -carrier are recipr ocated, the outer
~part being shown in sectional view in order

“to disclose the inner part and the spring-actu- -

30 ated latches by which the inner part is en-
gaged. TFig. 8 is a longitudinal sectional
view of the work- -supporting table on line 8 8,
Fig. 1. Fig. 9 is a top view, on a IarO"er

. smle of the wulde block for receiving the end

35 of theshed-former and strand-carrier. Fig. 10
isavertical sectional view online 10 10, FIU' 9.
Fig. 11 is a horizontal sectional view on Tine
11, Tig. 10. . Fig. 12 is an enlarged view of
the rolls for withdr awing the strings from the

40 selvages of the woven hbrlc F10‘ 13 repre-
sents the mechanism for clampm(r the strand
for the purpose of withdrawing it from the
eye of the strand-carrier, a portion of the
mechanism being shown in sectional view.

.45 Fig. 14 repr esents a piece of woven cane fab-
ric with the diagonal strands in one direction
inserted therein. Tig. 151 is a top view of the
.work-supporting table

(No model.)

Similar letters and reference-figures refer
to similar parts in the different hormes 50

My present invention relates to a machine -
forinserting diagonal strands in a woven cane
fabric by means of a reciprocating shed-
former and strand-carrier such as isshownin
Letters Patent No.539,601, granted to me May 55
21,1895, to which reference may be had for
a more detailed description of theshed-former
and strand - carrier and their mode of oper-
ation.

My present invention 1el‘tteq more particu- 6o
larly to the operating parts of the machine by
which the fabric is controlled during the op-
eration of inserting a diagonal strand and by
which the shed-former and strand-carrier are
reciprocated; and it consistsin the novel con- 65
struction and arrangement of parts, as here-
inafter described, and set forth in the-annexed
claims.

Referring to the accompanying drawi ngs,

1 denotes the framework of the machine, in 7o
which are mounted the main driving-shaft and

its connected actuating mechanism. Uponone
side of the framework 1 is an overhanging
bracket or arm provided with a longitudinal
raceway for a reciprocating two-part block A, 75
the outer part @ carrying a strand-carrier 5, -
consisting of a needle having an eye in its free
end to receive a strand of cane, which is in-
serted inthe woven fabric by the reverse move-
ment of the strand-carrier. The strand-car- 8o
rier ) is held concentrically within a spiral
shed-former ¢, having a pitch corresponding

to the diagoenal distance of the squares in the
cane fabric. The shed-former ¢ isattached to

a spindle d, capable of rotating in a bearing e, 85

‘which is carried by a bar £, forming the inner

part of the block A and capable of a limited
sliding motion within the outer part «. The

sliding-bar, # is provided with notches ¢ g,

which are alternately engaged at each end of 9o
its sliding movement in the part ¢ by one of
the spring-actuated latches % %, which are al-
ternately disengaged by fixed tracks arranged

in the paths of the latches as the block A is
reciprocated. One of said: tracks is.shown at 95
4, Fig. 7, which represents the block A, with
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the outer part « shown in sectional view to dis-
close the sliding part #and the spring-actuated
latches 4 &, ~Asthe shed-former is pushed in
a diagonal line across the fabric it coils about
the several junctures of the warp and wefs,
forming a shed and passing a strand-carrier
between the strands of the fabric and insert-
ing a diagonal strand upon the reverse move-
ment of the strand-carrier.. As the shed-tor-
mer is advanced through the fabric it is pref-
erably pushed through a stationary nut 7, Fig.
1, adapted to engage its spiral turns and im-
part a rotary motion, thereby causing it to en-
ter the fabric at the proper point with a cork-
screw movement and relieving the strands of
the fabric of the strain required to rotate the
shed-former. Theshed-formerand strand-car-
rier form no part of my present invention, and
they are fully described in the Letters Patent
atoresaid, No. 539,601,t0 which reference may
be had for a more detailed description. Inmy
present machine, however, the shed-former
when withdrawn from the fabric is preferably
inclosed in a sheath %, provided on one side
with a slot / to receive an arm s, carrying the
strand-carrier and projecting from the outer
partaof the reciprocating block,and anarm 7,
provided with a bearing for the spindle  and
projecting from the inner part # of the recip-
rocating block A. :

Journaled in the framework 1is amain driv-
ing-shaft3, carrying a revolving belt-pulley 4,
receiving motion through a clutch mechanism
5, suitably connected by a fork 6 with a rock-
ing shatt 7, to which a foot-plate 8 and a hand-
lever 9 are attached, by either of which the
shaft 7 may be rocked by an attendant to en-
gage and disengage the clutching mechanism
5. Thedriving-shaft 3 carrics a bevel-gear 10,
engaging a bevel-gear 11, which turns loosely
onastud held in the frame of the machine, and
attached to the bevel-gear 11 isaspur-gear 12,
engaging a spur-gear 13 on a cam-shaft 14,
which is placed obliquely to the driving-shaft
3 and carries a cam 15 provided with a cam-
groove 16, inclosing a cam-pulley carried by a
reciprocating lever 17.

The reciprocating lever 17 is pivoted at its
upper end to the framework of the machine
and is connected near its lower end by a link
18, a reciprocating lever 19, which is pivoted
at its lower end to the framework of the ma-
chine and is connected at its upper end by a
link 20 to a sliding block A, which carries
the shed-former  and strand-carrvier C, there-
by imparting a reciprocating motion to the
shed-former 4 and strand-carrier in a diago-
nal line across a work-supporting table 22,
supported upon the framework 1 and pro-
vided with a diagonal groove 28 to form a
passage-way for the shed-former in its move-
ment through the cane fabric. The table 22
is also provided with a series of openings 94,
arranged on opposite sides of the diagonal

. groove 23 or passage-way for the shed-former

761,200

to receive the toothed feed-wheels 25, which
are carried upon shafts 26, journaled beneath
the table 22 and connected by gears 27 with
a ratchet-wheel 28, to which an intermittent
motion is given by means of a pawl 29, car-
ried upon a plate 30, which is pivoted concen-
trically with the ratchet-wheel 28 and is ca-
pable of being rocked by means of a link 31,
connecting the plate 30 with an arm 392, at-
tached to a vertically-sliding bar 33, which
carries an arm 34, supporting a cam-roll 35,
which rests upon the periphery of a cam 36,
carried upon the cam-shaft 14, thereby caus-
ing an intermittent rotary motion in one di-

_rection to be imparted to the ratchet-wheel

28 and the feed-wheels25.  The ratchet-wheel
28 is held from reverse movement by a re-
taining-pawl 37, pivoted on the framewaork of
the machine and held in engagement with the
teeth of the ratchet-wheel by a spring 388.
The cane fabrie to be operated upon is car-
ried upon a roll 39, supported in hrackets -10
at the side of the framework, and is earvied
around rolls 41 and 41" and across the table
22 to a take-up roll 42. The take-up roll 49
is connected by a belt 43 with a pulley 44 on
the driving-shaft 3, and the tension of the
belt 48 is regulated by a tightening-pulley 45,
turning loosely on a stud 46, held in a plate
47, which is adjustably attached to the frane-
work of the machine. The shaft of the roll 89
is provided with a friction-wheel 48, carrying
a belt 49, having one end conneeted to an arm
50, which is attached to the frame of the ma-
chine, and its opposite end is connected to an
arm 51, carried by a lever pivoted on the frame
of the machine and having a tooth 52 engag-
ing a stationary notched plate 53, allowing a
tension to be imparted to the friction-helt 49
to restrain the roll 39 from turning.

The tension of the driving-belt 43 causes
the fabric to be stretched across the table 22;
but it is not sutlicient to move the tabric there-
on, and the feeding of the fabric is accom-
plished by the intermitient motion of the
toothed feed-wheels 25, which project through
the openings 24 of the table and engage the
meshes of the fabric, cansing the fabric to be
fed along with an intermittent motion at the
withdrawal of the shed-former and strand-
carrier in order to draw a new row ol diago-
nal meshes over the passage-way 23 ol the
table in position to be engaged by the shed-
former and strand-carrier at their next for-
ward movement.  Asthe toothed feed-wheels
25 engage the fabric upon opposite sides of
the diagonal groove 23 the fabric is moved
bodily over the passage-way for the shed-
former, and the strain exerted by the feed-
wheels upon the fabric is applied equally upon
both sides of the passage-way, thereby pre-
venting the meshes which are to be engaped
by the shed-former firom becoming distorted.

In case an imperfect insertion of the diag-
onal strand should occur provision is made
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for drawing back the cane fabric on the table
22 by means of a -hand-wheel 54 on the shaft
of the ratchet-wheel 28 and by interposing a

“take-up” between the table 22 and the take-
up roll 42; eonsisting of a swinging frame 55,
pivoted to the framework of the rmchme at
57 and provided with a rod 58 and a roll 59
parallel with the axis of the take-up roll 42.
Thetabric 60 is taken from the table 22 around
the roll 59 and rod 58 to the take-up roll 42.

A spring 62 is inserted between the frame-
work of the machine and the swinging frame
55, with its tension applied to normally hold
an arm 63 of the swinging frame 55 against
the framework of the machine. The woven
fabric as it passes from the table 22 is held
in contact therewith by the pressure of weight-

~ed covers, consisting of the triangular plates

64 64", having parallel edges 65 65°, sepa-
rated by:a space 66 sufficient to allow the pas-
sage of the shed - former. The plate 64 is

-hinged at 67, and the plate 64* is similarly

hinged at 68 to stands supported on the frame-

-work of the machine, and the plates aré pro-

vided with knobs 69, by which they may be
raised to disclose the fabric on the table 22,
and' the under side of the plates 64 64" are
provided with. grooves 69* to receive the tips
of the teeth of the feed- Wheels 25, as shown
in Fig. 8.

The cane fabric is usu%lly woven upon the

-loom with strings or cords 70 interwoven in

its weft-strands on opposite edges of the fab-
ric to form a selvage, which it is desirable to
remove before inserting the diagonal strands,
and I accomplish this result by passing one

-of the cords 70 through holes in fixed pins or

studs 71 and 71%, projecting -upwardly from
the frame of the machine on each side of the
fabric, and the opposite cord 70 is taken

- through a guide-plate 72 and stud 71%.

From the pins 71 71* the two cords 70 are
carried between the two rotating milled rolls
73 and 74, by which ‘the cords are taken up
as fast as the fabric is fed along. The milled

‘roll 73 is driven by one of the shafts of the

feed-wheels 25, and the milled roll 74 is sup-

" ported. by a sliding bearing which is acted

50

55
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upon by a spring 75 to pinch the cords 70 be-
tween the mllled edges of the rolls.

" When thestrand-carrier, with astrip of cane,
looped throucrh its eye, has drawn the dlacroml
strand through the meshes of the fabrie, as de-
seribed-in Patent No. 539,601, the strand is re-
moved from the eye of the strand-carrier by
holding the strand from longitudinal - move-
ment Whlle the strand-céarrier is completing its
return movement by a clamping mechanism
consisting of a fixed plate 76, overhanging the
path of ‘the strand-carrier and extending over
the upperend of aclamping-bar 77, capable of a
vertical sliding movement, by which the strand
is clamped between the end of the clamping-
bar and the fixed plate 76. The clamping-

- 3

bar 77 is moved upward at the proper period
to seize the diagonal strand by means of a
lifting-bar 81, havmg a vertical arm 82 capa-
ble of sliding in fixed ways, and a horizontal
arm 83, provided with a forked end, inclos-
ing the clamping-bar 77. The vertical arm
82 of the lifting-bar is provided with a verti-
cal slot or mortise 84 to receive the end 85 of a
link 88, pivoted at its opposite end 87 to an
arm 88, attached to the reciprocating lever
17, by which the link 86 is given a recipro-
cating movement through the mortise 84 of
the lifting-bar -81. - The link 86 is provided
on its upper side with a projection 89, having
on one side -a vertical surface 90 and on its
opposite side an inclined or cam-shaped sur-
face 91.

Pivoted to the lifting-bar 90 and within the

mortise 84 is a curved latch 92, with its lower

end extending into the path of the projection
89 and having its upper end provided with a

shoulder 98, which is normally held against

the lifting-bar 81 by means of a spiral spring
94. As the link 86 moves forward in the di-
rection of the arrow 95 the vertical wall 90 of
the projection 89 strikes the latch 92 and
rocks it upon its pivot, thereby allowing the
projection 89 to pass the latch and allow it to
be returned to its normal position by the ac-
tion of the spiral spring 94. Upon the re-
turn movement of the link 86 the cam-surface
91, acting against the curved end of the latch
91, serves to raise the lifting-bar-81.. Be-
tween the forked end of the horizontal arm
83 of the lifting-bar and the shoulder 78 on
the clamping-bar 77 a spiral spring 79 is in-
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serted, against which the lifting-bar bears in -

raising the clamping-bar 77, causing the
strand to be clamped with a yielding pres-
sure between the clamping-bar 77 and the
fixed plate 76. When the projection 89 on
its return movement has passed the latch 92,
the lifting-bar 81 falls by its own weight and

" the horizontal arm 83, bearing againsta nut

80, carries the chmpm(r bar downwzu d and
insures the release of the diagonal strand.
When it is desired to draw the fabric back
a short distance owing to any irregularity in
the insertion of a diagonal strand or for other
cause, the pawls 29 and 37 arc disengaged
from the ratchet-wheel 28 and the feeding
movement of the fabric is reversed by means

-of the hand-wheel 54, thereby rocking the
‘swinging frame 55 and compressing the spring

62. The release of the pawls 29-and 87 1s ac-
complished by means of a vertically-sliding
bar 96, held in ways at the side of the ma-
chine and provided with a curved plate 97,
which extends beneath a stud 98 on the pawl
29, and with a pin 99, which projects benéath
the pawl 87, so that the lifting of the bar 96

“will disengage both pawls 29 and 37,

The bar 96 has attached thereto in a conven-
ient position to be engaged by the knee of the
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operator an arm or bracket 100, enabling the
bar to be raised and leave the hands free to
draw back the fabric.

As the shed-former is pushed through the
fabric it is liable to be slightly deflected from
its direct diagonal course, and I form a taper-
ing recess 101 beneath the clamping-plate 77,
provided with converging sides 102 102,
which contact with the end of the shed-former
and center it, so that the end of the strand-car-
rier will be brought in registration with a nar-
row slot 103.

‘When the shed-former has reached the limit
of its forward motion, the strand-carrier is
advanced by the independent movement of the
outer part ¢ of the reciprocating block A
moving the end of the strand-carrier into the
slot 103 and bringing its eye into registration
with a hole 104 at the bottom of a tapering
recess 105. The end of a cane-strand is then
inserted through the eye of the strand-carrier,
so that it will be drawn through the fabric in
the return movement of the strand -carrier
and shed-former, the operation of these parts
being described in Letters Patent No. 639,601
aforesaid.

The clamping-bar 77 is raised at the proper
period in the return movement of the strand-

-carrier to hold the cane-strand from move-

ment and cause it to be withdrawn from the
eye of the strand-carrier, and I have found in
practice that it is desirable to vary the time
of clamping the strand relatively to the move-
ment of the strand-carrier according to the
quality and condition of the cane-strands, and
I accomplish this by adjustably attaching the
arm 88 to the lever 17 by means of slots 106
and bolts 107, enabling the clamping mechan-
ism to be adjusted to clamp the strand at the
desired point of time in the return movement
of the strand-carrier.

As the shed-former is pushed forward and
rotated by the fixed nut 5 it is desirable that
the first juncture of the crossed strands ot the
fabric should lie in proper positionto allow
the tip of the shed-former to coil around them,
and this is secured by means of the guide-
plate 72, which is shown in Fig. 1 and on a
larger scale in Figs. 2 and 3, not only serves
to withdraw the selvage-cord 70 from one
edge of the fabric, as shown in Fig. 9, but it
separates the ends of the weft-strand Dby its
pointed end 108, causing the ends of the weft-
strands 109 to pass alternately over and under
the guide-plate, while the edge 110 of the
guide-plate serves to crowd the first canc
strand~111 of the warp toward the fabric and
in position to be engaged by the tip of the ro-
tating spiral shed-former.

The cane fabric as it comes from the weav-
ing-loom is shown in Fig. 2 and consists of
a series of rectangular meshes, and in Fig. 14
a portion of the cane fabric is shown with di-
agonal strands 112 inserted in one direction.

The operation of my machine is as follows:

761,800

A cane fabric like that represented in g,
is wound upon the roll 39, which is held from
turning too freely by the friction-helt 9.
From the roll 39 the fabric is carried around
rolls 41 and 41" across the table 22 with the
weshes of the fabric engaged by the teeth of
the feed-wheels 25. From the table 22 the
fabric passes around the roll 59 and rod 58 of
the swinging take-up frame 55 and is wound
upon the take-up roll 42, having a belt con-
nection with a rotating pulley on the driving-
shaft 8 by which a constant strain is exerted
upon the fabrie, bhut not suflicient to move it
across the table 22. A reciprocating motion
is imparted to the shed-former and strand-
carrier, carrying them through the fabric by
means of the cam 15, carrying the tip of the
shed-former into the tapering recess 101, cans-
ing the shed-carrier to be restored to its true
alinement by the converging sides 102.  The
strand-carrier then advances to bring its eye
beneath the hole 104, through which it re-
ceives a cane-strand, which is drawn into the
fabric by the return movement of the strand-
carrier. An intermittent feeding motion is
given to the fabric by the toothed feed-wheels
25, actuated by a pawl-and-ratchet mechanism
upon the withdrawal of the strand-carrier and
shed-former. As the fabric is advanced it is
drawn past the edge of the guide-plate 72,
which restores the outer cane warp-strand in
case it has been displaced, while the cords 70
70 are withdrawn and taken up by the milled
rolls 73 and 74.

By exerting a constant strain upon the fab-
rie by the belt 43 1 reduce the strain upon the
fabric exerted by the teeth of the feed-wheels.
In other words, the pulling strain required to
move the fabric along is divided hetween the
strain excrted by the take-up roll 42 and
the teeth of the feed-wheels, thereby prevent-
ing thedisplacementof the fahric which would
be liable to occur if the feeding motion were
to be accomplished entirely by the feed-wheels
or by the movement of the take-up roll.

By inclosing the shed-former in a sheath 7
itis held from buckling when the resistance to
the entrance and advance of the shed-former
is unduly increased by its lack of proper reg-
istration with the meshes of the fabric or for
any other cause. .

What T claim as my invention, and desire to
secure by Letters Patent, is—

1. In a machine for inserting diagonal
strands in a woven cane fabrie, the combina-
tion of a work-supporting table, means for
feeding the cane woven fabric across the table,
a reciprocating strand-carrier for drawing a
cane-strand through the fabrie, and a pair of
weighted plates on opposite sides of the line
of motion of said strand-carrier, arranged to
rest upon the fabric and hold it in contact with
the table, substantially as described.

2. In a machine for inserting diagonal
strands in a woven cane fabrie, the combina-
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tion with a work-supporting table and a re-,
ciprocating strand-carrier and means for mov-

ing said carrier across said work-supporting:
table, of a series of feed-wheels arranged to..
engage the fabric on opposite sides. of the, |
path of the reciprocating strand-carrier and.| .
means for imparting an intermittent motion.

tosaid feed-wheels, substantially as described, -

3. In a machine for inserting diagonal
strands in a woven cane fabrie, the combina-
tion with a work-supporting table provided
with a series of openings, of a series of feed-
wheels journaled beneath the table and pro-
vided with teeth projecting through said open-
ings to engage the irabrlc, means for impart-
i_ng an intermittent motion to said feed-whéels
and a pair of weighted plates arranged to rest
on the fabric and provided with recesses to
receive the teeth of the feed-wheels, substan-
tially as described. - :

4. In a machine for inserting diagonal
strands in a woven cane fabrie, the combina-
tion with a reciprocating strand-carrier for
drawing a cane-strand through the fabric and
a series of feed-wheels arranged to engage the
fabric on opposite sides of the path of the
strand-carrier, means for imparting an inter-
mittent motion to said feed-wheels, and means
for imparting a constant pulling strain to the
fabrie, substantially as described.

5. The combination of a work-supporting

- table provided with a passage-way for a re-

ciprocating strand-carrier, a roll journaled at
one side of the table and carrying the fabric
to be operated upon, a take-up roll upon which
the fabric is wound, journaled upon the op-
posite side of the table, a rotating pulley, a
belt connecting the take-up roll with said ro-
tating pulley bV which a -constant pulling
strain is 1mparted to the fabric, a series of
feed-wheels engaging the meshes of the fabric
and arranged on opposite sides of the passage-
way for the strand-carrier and means for im-

parting an intermittent motion to said feed-
wheels, substantially as described.

6. Thecombination with a work-supporting
table having a series of openings, of rolls 89
and 42 journaled on opposite sides of said ta-
ble between which the fabric is stretched,
means for applying a constant pulling strain
to the fabric between said rolls, a swinging
spring-actuated take-up frame between said
table and one of said rolls, and a series of
feed-wheels journaled beneath the table and
provided with teeth projecting through the

openingsin the table and means for imparting

an intermittent motion to said feed-wheels,
substantially as described.

7. The combination of a work- supportlnw
table provided with a passage-way for a re-
ciprocating strand -carrier, a series of feed-
wheels having teeth engaging the meshes of
the fabrie, said wheels being arranged on op-
posite sides of the passage-way for the recip-
rocating strand-carrier, a pawl-and-ratchet

-mechanism for imparting an intermittent mo-
“tion tosaid feed-wheels and comprising actuat-
:ing and retaining pawls and a sliding bar ar-
.ranged to mmnltaneouslvdlsenaacre sand pawls,
;substantlally as described.

8. Thecombination with a work-supporting
table of aseriesof feed-wheels provided with
teeth to engage the meshes of the fabric and
opemtwely connected with a ratchet-wheel
shaft, a shaft carrying a ratchet-wheel, pawls
foractuating and retaining said mtchet—wheel

- means for c11een0"101n0" Sdld pawls, a hand-

Wheel by which the motion of said feed-wheels
is reversed and a yielding take-up for holding
the fabric taut, substantially as described.

9. The comblnatlon with a work-supporting
bed, of a pair of weighted plates arranged to
rest upon the work on said table, each of said
plates being hinged at one side with a space
between s‘ud plates for the passage of a re-
ciprocating mechanism for inserting adiagonal
strand in the fabric and means for teedlno the
fabric across said table, substantially as de-
scribed. _

10. The combination with a reciprocating
strand-carrier having an eye toreceive a cane
strand, of a sliding block placed in the path
of the free end of the strand-carrier and pro-
vided with converging walls arranged to re-
store the strand-carrier into alinement with
its line of motion diagonally through the fab-
ric and a guide for a cane strand provided
with converging walls for bringing the strand

- into registration with the eye of the strand-

carrier, substantially as described.

11. The combination with a reciprocating
strand-carrier having an eye to receive a cane-
strand, of a strand-clamping mechanism for
clamping the cane-strand withdrawing it from
the eye of the strand-carrier, means for actu-
ating said clamping mechanism and means for
varying the time of action of said clamping
mechanism relatively to the movement of the
strand-carrier, substantially as deseribed.

"~ 12. The combination with a reciprocating
strand-carrier having an eye to receive a cane
strandof astrand-clamping mechanism consist-
ing of a plate projecting over the path of the
strand-carrier, a vertically-moving clamping-
bar below the path of the strand-carrier, an ac-
tuating-cam for periodically raising said bar
synchronously with the movement of the re-
ciprocating strand-carrier and intermittent

70

75

8o

85

90

95

100

10%

IIO

115

connecting mechanism between said cam and -

said clamping-bar by which the movement of
said clamping-bar is varied relatively to the

-movementof said strand-carrier,substantially

as described.

13. The combination with a work-support-
ing table and means for moving the fabric
across said table, of a guide-plate arranged to
press against the outer cane strand of the

-warp, substantially as described.

14. The combination with a work-support-
ing table and means for moving the work
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aeross said table, of a guide-plate at the side
of the fabric having one end pointed to enter
between and separate the alternate weft-
strands and crowd the outer warp - strand
toward the fabric, substantially as described.

15. In a machine for inserting diagonal
strands in a woven cane fabric having cords
in its selvages, of a plate at the side of the
fabric having a pointed end adapted to eénter
between the weft-strands, and a hole to receive
one of the selvage-cords, whereby said weft-
strands are separated and conducted alter-
nately above and below said plate and means
for moving the fabric forward, substantially
as described.

16. In a machine for inserting diagonal
strands in a woven cane fabric having cords
woven in its selvage, the combination with
means tor feeding the fabric forward, of mech-
anism for exerting a longitudinal pulling
strain upon the selvagé-cords at an oblique

. angle to the movement of the fabric whereby

they are withdrawn therefrom, substantially
as described.

17. The combination with a work-support-
ing table and means for moving the fabric
across said table of a pair of rolls for with-
drawing the cords from the selvages of the
fabric and means for conducting the selvage-
cords to said rolls, substantially as deseribed.

18. The combination with a reciprocating
spiral shed-former of a tube or sheath inclos-
ing the coils of said shed-former when with-
drawn from the fabric and means for moving

said shed-former out of said sheath into the

fabric, substantially as deseribed.

19. The combination of a sliding block, a
shell, or tube, having a longitudinal slot on
one side, arms projecting from said sliding
block and entering said slot and a spiral shed-
former and a strand-carrier held by said arms
concentrically with said shell, or tube, sub-
stantially as described.

Dated this 16th day of August, 1900.

EDWARD G. WATKINS.

Witnesses:

Jayues B. Mavo,
Tuarcuer B. Dunx.
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