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Unrrep STaTES. PATENT O

FFICE.

WILLIAM WEAVER, OF NORWALK, CONNECTICUT, ASSIGNOR TO THE WEAVER
JACQUARD AND ELECTRIC SHUTTLE COMPANY, OF SAME PLACE.

JACQUARD MECHANIS‘M FOR LOOMS.

SPECIFICATION formmg pa,rt of Letters Pa,tent No 541 644 dated J une 25, 1895,
Applma,tmn filed July 19 1394, Serial I~T 0. 518 047. (Nu modsl, )

A — s L W,

To all whom it may concern:

Beit known that I, WILLIAM WEAVER, a citi-
zen of the United States, residing at Norwalk
county of FKairfield, and State of C‘onnectl-
cut, have mvented certain new and useful
Impwvements in Jacquard Mechanism for
Looms; and I do hereby declare the follow-

ing to be a full, clear, and exact description

of the mventlon such as will enable others
skilled in the art to which it appelta,ms to
make and use the same.

" This invention relates to an 1mprov ement

In Jacquard mechanism for looms.

It has for its object to provide a machine
of the character described, which shall be en-
tirely automatic in its ELCUOH and which may

. be adapted to any loom of ordinary constlue-
tion.

20

- positions.

30 1
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~ broken away, ot the pattern- cyhndex and 1_ts_ )
portions, so that the warp-supporting devices

‘may pass from the narrower portions to the
enlargements on either SIde of the namower'

50

With these objects in view my mventmn re-

sidesin thegeneral construction and arrange-

‘ment of the parts shown and claimed w hereby‘-
the purposes of the invention are attained.
In the accompanying drawings, forming’ a

part of this specification, and in which _uke
Jetters and figures of reference indicate corre-
sponding parts, Figure 11s a side elevation of
my invention, the parts being in their initial
Fig. 2 is a reverse side elevation
showing the position of the parts when the lift-

ing- boald is elevated. Fig. 3 is a front eleva-
tmﬂ of the invention. Fi ig.4 1s a vertical sec-
tional view of the same on the lines z x of Fig.

3,the lifting-board oceupying its normal posi-

11011 and the needles being withdrawn from
engagement with the pat_tern-cylinder.

slots of the lifting- bomd when the needles
are shifted as shown I‘lgs 6,7,8,9, and 10
are vertical sectional views, palts being

belt, the 'shi't'ting needles, the lifting-board,
and the warp-supporting or tail cords, illus-
trating the different positions assumed by the

latter in the slots of the lifting-board and-

needles.

In the accompanying d[‘&.WIﬂﬂ"a, A repre-
sents the frame of the machine, adapted to
be secured upon or adjacent to any ordmaly

loom. (Not shown.)

‘B is a vertically reciprocaling lifting board | the slots may be said to be of Varymﬂ' widths

- Fig.
5 is a detail perspective view showing the
relative positions of the warp-supporting or
tail cords in the shifting needles and in the

ently appear.

cams 6 are designed to elevate the lifting

ouided in its movement by means of pw,]ee-
tlons 1 w]:uch engage vertical slots 2 in each
side of the frame A Connected to the lift-

ing board, on’ opposite sides thereof, are Y-
| shaped arms 5, which project vertlea,lly down-

ward therefrom and are pivotally connected
to the ends of lever-arms 4, which are in
tarn pivoted at 5 to the frame A. The lower

60

end of the Y-shaped arms 3 are provided with

cam faces 32, the purpose of which will pres-
A reciprocating movement is
nnpat'ted to the lever-arms 4 and from them

to the Y-shaped arms 3 and lifting board B,

by means of cams 6 secured at each side of
the machiue upon a transverse shaft 7. The

board B and maintain it in its elevated pOsi_-
tion for a brief space of time, before return-
ing it to its normally lowered position.

- As more particularly pointed out hereinaf-

ter,thew arp-supporting devices are arranged

in series,eachseries comprisingas many warp-

_Sub‘portinﬂ' devices as there are colors in the
warp, and the lifting-board is provided with

means for operatmﬂ' the warp-supporting de-

70

75

vices so constructed and arranged that any

one warp-supporting device of ea_ch series of
‘warp-supporting devices may be engaged by

the lifting-board at each operation thereof,
the particular warp-supporting device of a
series to be engaged at any particular oper-

ation of the board being determined by the

shifting needles and pattern devices. Thus,
as shown in the drawings, the lifting-board is

provided with series of slots correSpondmﬂ' to

the number of spaces in the reed of the loom.

(Not shown.) The slots have enlargements
‘through which the warp-supporting devices
‘may pass without being engaged by the: lift-
ing-board and narrower pmtlonswhmh engage
,the warp-supporting devices,and the enlarge-

30

gcC

ments extend on each side of the narrower

portmns
In the present instance, the hfbmcr board
is shown as provided with series of slots

‘adapted to operate with five warp-supporting

cords, the slots being independent of each
other and of different relatwe lengths. Thus,

95
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~ of the needle will be allowed to pass through.

2o

and lengths. In this particalar instance the
slot 11,1s shown as having an enlargement at |
one side only of the narrower portion, as with
this particular number of threads and the
peculiar arrangement of the shifting needles,

it is not necessary to provide means for mov- |

ing the warp-supporting cord 24, to both sides
of the narrower portion to cerlyout the prin-
ciples of my invention. ‘T'heslots 8,9 and 10,
of each series are formed with enlarfrements

8’, which are connected by narrower p01t10ns N

82, which merge into said enlarged portions
to form a continuous and unobstructed pas-
sage between them.
Auann'ed above and pera]lel to the lifting-
board B are a series of slotted shifting nee-

dles D, the slots or bearings in which vary im |

len trth One of these shll‘tmn' needles is. pro-
v1ded for each series of slots C

and rear ends in the fr ame A and are adapted
to be moved independently into entragement.
with a perforated pattern - -belt E passing
around a pattern cylinder F.
supported upon a shaft 35 which is journaled
in the frame A.

The front end of eac,h &hlftl"]ﬂ" needle D is |
provided with. a series of steps 12 each step.
being of equal length. The dlameters of the
steps 12 increase. t()“ald the rear end of the

needles, thus fmmmfr vertical ehoulders 194
between each pair of steps. |

The pattern cylinder I is prowded in 1ts_
face with recesses 13, said recesses beingof the

same depth and diameter and being equallv
The. pattern belt E.
passes over the pe.tteul cylinder and is pro- |
vided with a series of perforations 14, each of |

spaced from each. other.

which registers with a recess.13 of the pattern
cyhndel F These perforations are formed |

in the pattern belt in accordance: with the pat- |
tern {0 be. woven, and are of different diame- |

ters. |
The shifting needles D are adapted to en-

and recesses 13 of the pattern cylinder, re-
qpeetwel) , the extent of the engagement be- |

ing determined by the size of the perforation. |
in the pattern belt E, it being apparent that.|.

when a perforation ef the Stnallest diameter |
is in alignment with the needle. D the point |

the pelfetatlon until the first shoulder 12°

55

comes in contact with the face of the pattern
belt. In event, however, of a perforation 14 |

of the second lerfrest dmmeter bemn‘ in fmnt.h

- of oneof the needles D the point of the needle. |:

6o

will be permitted to enter the perforation un-
til the second shoulder 12* on. said needle |
comes in contact with the face of the pa,ttern
belt, and so on, the size of the perfmatlens in
the pattern belt E presented in front of the

“needles D determining the extent of the for-
ward movement of eald needles, and the ex-

tent of the forward movement of the needles
determines the color or character of the warp
threads. to: be .raised, as will appear farther

"These nee-|.
dles are guided and supported near thelr front. |

This cylinderis |

gage the perfemtlons 14 of the pattern belt K. {

541,844

on. A Step by step rotary motion is imparted
to the pattern eylinder to bring the perfora-
tions in the pattern belt successwel_y in align-

'H

D by mechanism described farther on.

As stated above, the shifting needles D are
each provided Wlth a series ot slots 15, 16,17
‘and 18 which varyin length and nor mally CO-
inecide with the slots 8, 9 10 and 11 respect-
‘ively, in the lifting board B. (See Fig. 5.)
By
‘above described the warp-supporting cords
‘are subjected to very little friction for the

] stationary whlle otherb are being shl[’ted by
| the needles. |

-adapted for weaving a fabric of five colmq
‘although it will be unde1 stood that this num-
ber may be lessened or increased by Sllﬂ'htl}"
modxfyuw some of the parts. In weaving a
‘into.series, each of which contains one thread
of each color used, and each series is passed
through one spacein the reed. (Notshown.)
-The warp threads w are supported in eyes 19
of the vertical warp-supporting or tail cords

120, 21, 22, 23 and 24 (see Figs. 1,2 and 3,) one

§§-0f sald eorda being ptmﬂded for each warp
I thread of a different color. The warp threads

‘permit the passage of athread-carrier or pile
fzwne therethrough, by the action of the lift-

cords 20, 21, 22, 23 and 24, in the manner de-

scribed falther on. The wmp-suppmtmw or

rtle.a,lly'- downward. TUpon the lower ends of

L’ goes 25 are secured, as is usual

The warp-supporting or tail cords are each

i provided with knots 26 which are located

II thereon at.a point Justabov ethe lifting-board
BB, when in its normally lowered poeltmn

of their easy passage through the enlarge-

too large to pass thwuc-*h the narrower por-
tions 8% of said slots. ""‘he cords 20, 21, 22, 23
and 24 are designed to be shifted in the slote-
18 9, 10 and 11 tl1101wh which they pass, by
|the &Ltl()ll of the reciproc ating shifting nee-
dles. D thereon, and it will be apparent that
whenever one ot said cords is shifted into one

and 11 it will be raised at the next elevation
of the lifting board B, by reason of the fail-
ure of the knets 26 therem to pass through
‘the lifting board. It will be noted, heweve1
‘that the construetion of the Shlftll]”‘ needles
' D is such that only one of each series of warp-
-supporting or tail cords 20, 21, 22, 23 and 24
can be shifted at the same tlme into a narrow
pmtmn 82 of the slots 8, 9, 10-and 11, the re-
‘maining four cords passing through the en-
larwed,portlons 8’ of the slots §, ‘] 10 and 11

‘ment with the points of the shifting needles __

cenetructing the shifting needles as
‘reason that.the larger portion of them remain

I have. Illustmted Iny maehme as being

fabric of five colors the warpsw are separated -

| are. designed to beraised to open the shed and
“ing-board B upon the warp-supporting or tail
 tail cords are secured to the top of the ma-

chine in any suitable manner and extend ver-

each.of these cords 20, 21, 22, 23 and 24 lin-

ments 8’ of the. slots 8, 9,10 and 11, but are

of the narrow portions 8 of the slots 8, 9, 10

75

30
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95
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The knots 20 are sufficiently small to permit

115
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in order to permiit their knots 26 to pass |

through the lifting-board at its next-eleva-
tion. From this it Wlll be seen that only one
of the warp-supporting or tail ecords and its
corresponding warp thread can be elevated
at a time, but different cords.of each dupli-
cate series of said warp-supporting cords may
be elevated simultaneously.

The warp-supporting or tail cerds 20 and “1'
pass through the slots or bearings 15 in the

needles D at opposite ends thereof, and
through the slot 8 in the lifting-board B.

slots or bearings 16 in the needles D and
through slot 9 in the lifting board, respect-
ively. 'The warp-supporting cords 23 pass
through the slot or bearings 17 in the needles
D and thence through the slot 10 in the lift-

ing-board B;and the warp-supporting cords 24

pass throucrh the slots or bearings 18 in the
needles D and through the slots 11 of the
lifting-board B, reepectwely ‘The relative

anann'ement of the warp-supporting or tail
cords 20 21, 22, 23 and 24, the needles D, and

'the hftmﬂ' board Bis be%t illustrated in Flﬂ'q

, 6,7, 8, 9 and 10 of the drawings.
As has already been stated, the poswmus of

the warp-supporting or tail COI‘db 20, 21, 22,

250 and 24 in the slots 8, 9, 10 and 11 of the

lifting-board B just previous to the elevation

of said lifting-board, determines which one of
each duplicate series of said cords is to be

- ralsed at the next elevation of the lifting-

§O

6o

board, and as has also been previously stated,
the warp-supporting cords are shifted in the
slots 8, 9,10 and 11 by the action thereon of the

shifting needles D through the slots of which i

they pass. These needles D are horizontally
and independently reciprocated into engage-
ment with their pattern belt E at each return
of the lifting-board B to its normal position,
and are withdrawn simultaneously from en-
gagement with said pattern belt E to permit

1t to be rotated one step, just subsequent to |

the starting of the lifting-board on its upward
movement. A deeeuptlon of the mechanism
for accomplishing this will presently appear.

When the points of the shifting needles D

engage the outer face of the Dattern-belt K,
as shown in Fig. 6, they occupy their initial

position, and when in this position the warp-

- supporting cords 20 are moved into a narrow
portion 8¢ of the slots 8 of thelifting-board B,
1n order that when the lifting-board is next

elevated said cord and the warp thread, which
1t supports, will be moved co1reep0nd1nﬂly

When a perforation 13 of the smallest diam- .|

eter is moved into alignment with the points
of the shifting needles D, said needles will

pass intosaid perfm ation until the first shoul- |
ders 12* thereon, come in contact with the

outer face of the pattern belt, as shown in
Kig. 7, whereupon the cords 21 will be shifted

into the narrow portions 8% of the slots 8 of
the lifting-board to the end that their knots

26 will be en gaged by the lifting-board at 1ts
next elevatlon to raise said cords.

The
warp-supporting cords 22 pass through the

- movement.

‘with to the front thereof.

In Ifig. 8 of the drawmbh,, one of the shift-

ing needles is shown engaging a perforation

13 ef the pattern belt E, of the second great-

est diameter, thus permitting said needle‘ to

pass into said perforation until its second

‘shoulder 12% comes in contact with the outer

face of the pattern belt. When the needles

| thus engage the pattern-belt E the warp-sup-

porting or tail cords 22 are moved into the
narrow portions 8* of the slots 9, in order
that they may be engaged by and raised at
the next elevation of thelifting-board 3. The
point of one of these needles D is illustrated

in Iig. 9 as engaging a perforation 13 of the
pattern-belt E of the third greatest diameter,
which allows said needle to pass through said
perforation until the third shoulder 122 there-

on comes in contact with the outer face of the
pattern belt B and stops its further forward

movement. When the needles D occupy this

‘position the cords 23 are shifted into the nar-

row portions 8% of the slots 10, to cause them

to be'lifted at the next upward movement of
“the lifting-board B.

In Fig. 10 of the drawmws one of the shift-
ing needles D is 111ustrated as engaging a per

foration 13, of the pattern belt E, of the oreat-
est dlameter permitting said needle to pass

through said perforation a distance corre-
sponding to the length of its fall forward
‘When the needles D thus engage

1 0

75

80

go

95

the pattern-belt E the warp-supporting or tail |

cords 24 are carried into the narrow portion

8% of the slots 11, in order that the knots 26
on said cords will be engaged by the lifting

| jole

board at its next upward movement and the

‘warp - supporting or fail-cords themselves

moved correspondingly.
- Various means forimparting astep by step

‘rotary motion to the pattern-belt K and its
~eylinder F, and for withdrawing the shifting

needles D simultaneously from engagement

therewith just previous to each movement of
will suggest -

the pattern-belt and cylinder,
themselves to skilled mechanics, but I will

now describe those which in practice I have

found to be the most effective.

The shifting needles D near their rear ends
pass through a cross-head H, and are each
provided with a collar 27,secured thereon be-
tween the cross-head H. and the rear of the

Arame A. Hachneedleisencircled by a spring

28, which is interposed between the collar 27
and the frame A, and tends to throw said
needles into enﬂ'agement with the pattern-

belt E. |
The cross-head H is ﬂ'mded in slots 29 in

opposiie sides of the fmmeA and is secured
to horizontal frames 30 arr anwed on each side -

105

IIO

[I5

I20

L2§

of the machine and extendmg parallel there- -

The front ends of

the horizontal frames 30 are pivoted to levers
31, which are arranged on opposite sides of
the frame A and are pivoted thereto at a point
‘below that of theirconnection with the frames.
'30.  These levers 31 extend downward paral-
| lel to the sides of the frame A and have their

I37
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lower ends pivoted to the ends of transverse [ pattern- be]t E (as shown in Fig. 1) the lift-

rods 32, the forward ends of which engage

ﬁ

the eam-faces 3% of the Y-shaped arms 8.

" The rods 32 are guided in boxes 33 located at

10

20

20

35

40

- ends of the shaft 35, and which are designed
to be rotated in an 0p_posite direction to the ;
combination of the lifting-mechanism pro-
vided with slotsof varying w1dths and lengths,
‘suitable warp-supporting devices, the shift-
‘ing-needles provided with beallntrs of differ-

45

55

0>

opposite sides of the frame A and are encir-
cled by springs 34 which tend to keep them
in contact withthe cam: faces 5 |

From the above it will be seen that when-
ever the Y-shaped arms 3 are elevated the

rods 32 will be moved forward and the upper

ends of the levers 31 rearwardly. The rear-
ward movement of the levers 31 will move
ihe horizontal frames 30 and their attached
cross-head I correspondingly, which move-
ment of the cross-head will cause it to engage
the collars 27 on the needles D, and thus
move said needles backward against the ac-

tion of their springs 28, causing them to be

withdrawn simultaneously from engagement
with the pattern belt L, -
Secured upon the shaft

ratchet wheels 36, and short levers 57, are
journaled upon said shaft adjacent to the

ratchet wheelg, and each levercarrying apawl
38 which engages the adjacent ratchet wheel
36. The ends of the levers 37 are provided
with pins 39 which engage slots 41 in the ends
of horizontal links 42. These links are con-
nected at their ends to the extreme upper
ends of the levers 31, in order that when these |
levers

belt K into alignment with the needles D.

As it may sometimes be desirable to turn

the pattern cylinder ¥ and its belt & back-
ward to cause a certain portion of the pattern
to be rewoven, I have provided mechanism
for accomplishing this. This mechanism con-
sists of ratchet wheels 43 journaled upon the

ratchet wheels 36, Lever arms 44 are jour-
naled uponthe shaft 35 adjacent to the ratchet
wheels 43 and hang diametrically opposite to
the levers 37.
with a pawl 45 which normally hangs out of

engagement with the ratchet wheels 43, and

which are designed to be drawn up into en-
cagement with said ratchet wheels by means
of cords 46, which pass over pulleys 47 and
extend downward at the sides of the frame

A to a point within easy reach of the opera- |

tor. Atthesametimethe pawls45arethrown
into engagement with theirratchet wheels 43
tomove them, and the pawls 88 are lifted from
their ratchet wheels 36 by means of a branch
48 of the cord 46, to allow the pattern cylin-
der to be turned backward. (See Figs. 1, 2
and 3.) '

The operation of the machine as described
above is as follows: Assuming.the lifting-
board B to bein its normally lowered posmon

* . of thearms 3.

35 of the pattern
cylinder F near the opposite ends thereof are

are moved rearwardly the levers 37 |
will be moved correspondingly and their pawls |
38 caused to rotate the ratchet wheels 36, and
‘'the pattern cylinder I¥ one step, to blmﬂ' a
new line of perforations 13 of the pattem:_

These levers are each provided.

ing-board B will be elevated, causing one of
each series of cords 20, 21, 2 , 23 aud 24 to
be lifted. When these eords ale lifted the

‘warp threads w,which pass through the eyes
19 thereof, will be drawn unwmd (as shown

in Fig. 2) theieby opening the shed to permit

athread-carrier or pile wire to be passed there-

through. Simultaneously with the elevation

of the hftmﬂ'-boald B the needles D will be
withdrawn from engagement with the pattern

‘belt K and the pattem cylinder I and belt K

will be rotated one step tobring a new series

/5
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of perforationsintoalignment mth the points

of the needles D.
The advantages of the several parts of my

improvements will be appreciated by those
slmlled in the art to which it appertains; and

ithin the scope of my invention, modifica-

tIOHS may be made. In the form, constructlon
and position of the parts and some features

of my invention used without others, as for
‘instance, ordinary shifting needles, th]ﬂ“’
eyes at equal distances apmt could be used
inconnection with the improved lifting-board,

accomplishing some of the adva,ntafres of my

invention, but as in that case all the war p-
| suppmtmn' cords of the series would have to

be moved at each movement of the needles,

the full advantages of the mventlon wauld'

‘not be attained, since

What 1 claim is—
1. In Jacquard mechamsm for looms, the

combination with suitable lifting mechamsm

~of shifting needles, warp-suppor ting dewees
arranged in series each seriesbeing under the
| the contwl of a
pattern devices contmllmrr the m_ovements of
‘the shifting needles, the shlflmn’ needles be-
ing adapted to move different dlstances to
‘bring any one warp-supporting device of each
QSeueS of warp-supporting devices into posi-
‘tion for engagement with the lifting mechan-
ism, substantml]y as described..-

single shifting needle, and

2. In Jacquard mechanism for.looms, the

ent lengths, arranged to shift the warp-sup-

porting devices into engagement with the
lifting-mechanism, and the needle-engaging -
‘devices for regulating the forward movement
of the Shlftmn‘ needles, Substmltlal]y as de-

scribed.

- 3. In Jacquard mechanism for looms, the
combination of the lifting-board provided

with slots of varying mdths and lengths,
means for opma,tmﬂ* the lifting-board, warp-
supporting devices, the Ehifbing-needles pro-
vided with bearings arranged toshift thewarp-
supporting devices in the slots of the lifting-
board and pattern-devices for regulating the
movement of the shiftmmneedles, substan-
tially as described.

4, In Jacquard mechanism for looms the

and the needles D 1nto engaﬂ'ement with the | combination of the lifting - board provlded
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with slots of varying widths and lengths
means for operating the lifting-board, warp-
supporting cords, the Shlftlnﬂ' needlee pro-
vided with bearings of different lengths ar-

ranged to shift the warp-supporting-cords in

the slots of the lifting-board, and pattern-de-
vices for ren'ula,tlnn*the movement of the shift-
1nn*-needles snbstantlally as described. |

5. In Jaequerd mechanism for looms, the
combination of a lifting-board provided with
slotsof varying widths and lengths, means for
operating said lifting-board, the reciprocating
shifting- needlee prowded mth slots of vary-
ing lenﬂ*the the warp-supporting cords en-
oaging the slots of the shifting-needles and

llftmn'-board and means for remprocatlnﬂ' the

cs]:nftlnﬂ"--needles to cause them to shift the
warp-supporting cords in the slots of thelift-
ing-board, substantially as deseribed.

6. In Jacquard mechanism for looms, the

~combination of a lifting-board provided with

series of slots of different widths and lengths,

means for operating the lifting-board, warp-

supporting cords engaging. the slots of the
lifting-board, and meansforshlftlnﬂ'the WAarp-
supportlnﬂ* eords in the slots of the llftlIlﬂ'-
board, substantially as described.

7. In Jacquard mechanism for looms, the
combination of the shifting-needles hnvmg
stepped ends, and each belncr provided with
bearings of varying lengths, warp-supporting
devmes engaging said be.:trmn's, pattern de-
vices for regulating the movement of the
shifting- needles and mechanism adapted to
opemte the Warp-supportlnu' devices as they
are brought into engagement therewith, sub-

-stantlally as deserlbed

8. In Jacquard mechanism for looms, the
combination of a
with perforations of different sizes, the shift-
ing-needles having stepped ends and each
nrewded with benunﬂ*s of varying lengths,
warp-snppertmw cords engaging said bear-
ings, and the 11ft1nn*-meehanlsm adapted to

lift the warp-supporting cords as they are

brought into engagement therewith, substan-
tially as descnbed

9. In Jacquard mechanism for looms, the
combination of the lifting - board prowded
with slots of varying W1dths and lengths,

means for operating the lifting-hoard, a 5er1es |

of shifting-needles, having bearlnn's of diff er-
ent lenethe, warp- supportlnﬂ' cmde engaging
the bearings of the shifting-needles and llft-
ing-board, pattern- devwes, adapted to be en-
gaged by the shifting-needles and means for
moving the shifting-needles into and with-
drawing them from engagement with the pat-
tern-devices, substantially as described.

10. In J acqnard mechanism for looms, the

- combination of the lifting-board provided

~ lengths,

65

with transverse series of slots, the slots form- |

ing a series being of different widths and
means for operating said lifting-

board, pattern-devices arranged adjacent to

pattern-device provided

“bearings of d1

|

‘ment with the hftmﬂ‘ meehanlsm

the lifting-board, a series of shifting-needles
having bearings of different Iengths,the move-
ment of which is regulated by the pattern-
devices, and the Wal‘p-SUppOltlﬂﬂ‘ cords en-
oao0Ing the bearings of the shifting-needles
and llftlno'-boald 1eepeetwely snbstantlelly
as descrlbed

| 11. In Jacquard mechanism for loeme the |
combination of suitable 11ft1nﬂ'-mechanlsm

the shifting-needles, the warp- Shppertlno‘
cords amann‘ed in series, each series being
under the eont101 of a smn'le Sh1ft1nn*-need1e
sald shifting-needles belng prowded with
‘erent lengths whereby the
warp- snppertmw cords are brought success-
ively into engagement with the llftlnn'-meeh
anism, and pattern devices for reenlatmﬂ' the

75
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movement of the Shlftlnﬂ" needles, eubstan- __

tially as deseribed.

12. In Jacquard mechanism for looms, the
combination of suitable lifting- mechanism
provided with slots ofdifferent widths and
lengths, warp-supporting devices engaging
the slots of the lifting-mechanism and means

for shifting the warp-supporting devices in

the slots of the lifting- meehanlsm substan-

tially as described. |
13. In Jacquard mechanism for looms, the

combination of the lifting-mechanism, pro-
vided with slots of varying widths and len aths,

the warp-supporting devmee, the Shlftlnﬂ‘-

00

needles provided with bearings of differe_nt |

lengths arranged to shift the warp-support-

ing devices successively into engagement
with the lifting-mechanism, and pattern-de-
vices for regulating the movement of the

1 shifting-needles, substantially as described.

14. In Jacquard mechanism for looms, the
combination of a pattern-device provided
with perforations of different sizes, the shift-
ing-needles having stepped ends, the warp-
supporting devices and lifting-mechanism

T0C
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provided with slots of varying widths and

-lengths, substantially as described.

15. In Jacquard mechanism for looms, the

‘combination of the lifting-mechanism, Suit-

able warp-supporting devices arranged 1in se-
ries, each series being under the control of a

single shifting- needle, the shifting - needles
prowded mth bearings of dlfferent relative
lengths whereby the warp-supporting devices
are moved successively into engagement with
the lifting- mechanism, and pattern-deviees
adapted to move the shifting-needles to pre-
determined points to cause the desired warp-
supporting device to be moved into engage-

tially as desecribed. |
In testimony whereof I have signed my
name to this specification in the presence of
two SlleCI‘lblI]D' witnesses.
- WILLIAM WEAVER.
Witnesses:
PAUL W. STEVENS,
ELBERT O. HULL.
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