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GEORGE F. HUTCHINS AND EPPA lI RYON OF WORCESTER MASSACIIU

- SETTS, ASSIGNORS TO CROMPTON & KNOWILES LOOM WORKS, OF
WORCESTER, MASbACHUSETTS A CORPORATION OF MASSACHUSETTS

_Loom.

ATION ferrmng- part of Letters Pe.tent No. 714 909 dated December 2 1902

| Apphea.tmn ﬁled J enuary 16, 1902, Serml No. 89,990,

(Ne medel )

Ta all whmn zt may concern:

' Beit known thatwe GEORGE K. HUTCHINS-
-and Errpa H. RyoN, eltlzens of the United
-States, remdmn' at VVorcestex, in the county
of Woreester and State of Massachusetts,
. ‘havejointly invented certain new and useful*

Imprevemente in Looms, of which the follew-

. =_mﬂ' is a specification,

10

‘Our invention relates to power- loeme and

‘more particularly to automatic cross-weave
- 'mechanism for power-looms; and the object

7 of .our -invention is to proude automatie
. cross-weave -mechanism for power-looms by

- means of which certain novel effects in weav-
5
" have heretet‘ore béen pledueed on hand-

ing can be produced on power-looms which

g looms.

In our automatic cross-weave mechamsm

- certain warp- -threads are taken while the shed

.20

is forming by needles which extend directly
in front of the reed and have forked or two-

pronged ends and carried across in groups
simultaneously over adjacent groups of warp-
- threads and then carried down between the.

Warp-threade to form the bottom of the shed,

~ ‘while the remaining warp-threads are raised

" to-form the top of the shed.
terns all the warp-threads would be used,

In certain pat-

.. Some In crossing over and forming the bot-—

-30

35

- theshed; but this is not necessary.
- .usea limited number of warp-threads in the

dinary w

tom shed and the others in making the top of
We can

cross-weave, and the rest of the warp-threads

can beused in Weevmﬂ the fa,brlc in the or-
‘ay. '

Our invention consists in certain novel fea-

tares of eonstruction of our 1mp10vements, as

‘will be hereinafter fully described.

Referring to the drawings, Figure 1 is a
seetlenal front view of a loom embodymw

~our improvements, the section being taken

~through the fla,me at a point indicated by
‘line 1 1, Fig. 2, lookmg in the direction of ar-
" TOW 4, aame figure.

a5

Fig. 21is a sectional plan
view of the parts shown in I'ig. 1, the sec-
‘tion hemrr raken at a pomt indicated by line
2 2, Iig.

b same ﬁﬂ'me Fl“‘ 3is:an end view of the

parts: shoe n in ]31”* 1-looking in the diree- |
5e 1;1011 Of Arrow ¢, same ﬁn'um

ITie, 4 shewe

, looking 1n the direction of arrow:

| on an enlarged scale seme of the parts which

Fig. 1.

. Sltlon

“sition,

arrow g, same figure.

are shown at the right in Fig. 1. - Fig. 5 cor-

responds to Kig. 4, but shows the partsin an- |

other position. Flﬂ‘ 6 18’ a plan view of the

parts shown in Fig. 5 looking in the direction
of arrow d, same ﬁgure.

Fw 62 shows cer-
tain parts shown in Fig."6 detached Fig, 7

shows on an enlarged scale some of the parts

detached which are 'shown at the left in
Fig. 8 is a side view of the parts
ehewn in Flg, 7 looking in the direction of
arr ow e, same figure. Fig. 9 corresponds to

Fig. 8, but shows the parts in a different po-
Fig. 10.shows on an enlarged scale

some of the | parts detached shown at the right

in Fig, 3. Fig. 11shows an end view of some
of the parts shown in-Fig. 10 looking in the
direction of arrow f, same figure. Some ad-
ditional parts are shown in this figure. Iig.
12 shows on an enlarged scale a medlﬁed con-

‘struction of the dobby mechanism shown at

the leftin Fig. 1. Fig. 13 corresponds to Fig.
12, but shews the pa,rts in a different posi-
tion.

needle-bar. Fig. 15 corresponds to Fig. 14,
but shows some “of the parts irra different po-
Fig. 16 is a plan view of the parts
shown in Fig, 15 lookmﬂ'_ in the direction of
Fig. 17 shows on an
enlarged scale some of the parts shown in

55

60O

70

Fig. 14 shows a sectional view of the .

lay and of a modified construction of the 45

3o

Fig. 15 detached. Fig. 18 is a side view of -
the parts shown in Fw 17 looking in the di-

rection of arrow./;, same figure; and Kig. 19

is a Sectional view thronﬂ‘h the needle-bars
"'showmﬂ' a modmed conetruetlon ef the nee-

dle- holder
In the accompanying dra.wmgs, A repre-

sents the loom sides or frames; B, the arches; =

C, the breast-beam; D, the lay, meunted on
the lay-swords D'; E 'the picker-sticks; F,
the movable ehuttle bexee—-—-——m this instance

two.on each end of the loom, mounted on the
-box-lifters G H, the reed and I I the har- __
nesses.’

We will now deecrlbe our 1mprevements

applied to the parts of the loom above de-

seribed, and first the needle mechamem

A needle—bar 20 carries in this instance a

series of dewnwardly—e*{teudmw neer]lee 21,

9e

95

I¢



&

which may be adjustably attached at their

“upper ends to the lower part of the needle-

bar 20 by screws 21’ or otherwise, and the

 lower engaging ends of the needles are made

forked or with two prongs, (see Fig. 4)—that
is, with open eyes for the free entrance of the
warp-threads which are to be transferred in-

-~ stead of with closed eyes through which the
. warp-threads are threaded, as is customary

10

in lapp

~dle-bar 20 has in this instance at each end. a

15

20

guided in vertical

bracket 20" thereon and a set-screw 20, by

means of which the needle-bar 20 is secured
at each end to the end of the two horizontal
sliding bars 22, which pass through and-are
. slots 23’ in the guides 23,
fast to theé upper en
at each end of the loom, as shown in Figs. 8
and 9. The bars 22 extend through a slot in
one end of an arm 24 and have a vertical mo-

o tion with said'arm, which is attached by a

. which passes throughahub 24" onsaid arm 24.

‘25

_.30

35 P

(see Fig..6,) which controls the transverse

set-serew 24’ on a vertically-moving rod 23,

On the outer end of one of the bars 22.—in this
instance on the right-hand end of the loom,

(shown .in Fig. 1)—is fast an angle-iron 26,

carrying a stud 26’, on which is mounted &
roll 27. 'The Toll 27 bears on a cam-surface,

motion given to the needle-bar 20, carrylng
the needles 21, which needles engage the
warp-threads and carry them across the ad-

jacent warp-threads. o |

" We will now describe the mechanism for
yroducing the transverse motion of the nee-
dle-bar and needles, as desired. - . |
A jack 28 (see Fig. 1) has one end.of a con-

nector 29 attached thereto and the other end

~ of said econnector attaehed to one arm of the

40

~arches B. The other arm of the bell-crank
‘lever 30 is attached to one end of a connecior
81, which passes under a roll 32, mounted on

inner end of the
50

Pbell-crank lever 30, pivoted at 30" on'the loom-

“a stud 33 on,a stand 34, secured to the loom
‘side.
" attached to the outer end of a horizoutal le-

The other end of said connector 31 18

ver 35, loosely mounted on a shaft 36. (See
Figs. 2 and 4.)
| Jever 35 is fast one end of a
spiral spring37. -The other endof said spring
37 is fast to the loom side.

thereon a stud 38, on which is pivoted a. pawl

55

6o .
" the stand 43.

a by the pawl 89

39 for actuating the ratchet 40 and held in

- engagement therewith by a spring 39, at--

tached to the pawl 39 and to the lever 39.

~ (See Fig. 2.) The ratchet 40 is fast on the ver-

tical shaft 36. Extending under the ratchet
40 and also fdst on the shaft 36 is a cam 41
and a second cam 42. (See ¥igs. 4, 9, and 6.)
The shaft 36 has its bearing in a.hub 43" on

Tt will be seen that when the jack 28 is
raised the ratchet 40 will be turned one tooth
through intermediate connec-

tions, and the eams

instance one-eighth of a revolution. The pe-

ds of the lay-swords D’ |

To an extension 35 on the

"The lever 35 has

free end, in which is supported: to ‘extend-
downwardly, as shown in Kigs.4and 5, astud
45, which

et and other similar looms. ..'The nee-:

between which and the
expansion-spring

-_-__#'-_ -'I-.Il— —F

1 41 and 42, both fast on |
_the shaft 86, will be rotated similarly—in this

A

-ver 44,

gaging the

‘end with ribs or fins 56"
tend into and - move 1n grooves

‘guide-plate 48 and the

'}

- Fig. 4) until it reach

rods 25, controlling the verti

' on the backward st ‘ |
| will engage and travel on the ineclined 'sur-

714,909

riphery of sue cam 41 (see Figs. 4, 5, and 6)
bears on the rounded extension 44" on the le-
pivoted at 44" on the stand 43. (See

Fig. 6.) The lever 44 has the slot 44" in its

bears on a flange or disk 46, fast on’
g rod 47. The inner end of the rod 47 is se-
¢ured to a guide-plate 48, and the other end
of the rod 47 extends through an arm of the.

stand 43 and has a collar

3 50, mounted on the rod 47,
which spring acts to hold the flange or disk 46

-

in eontact with the stud 45 and the rounded -

extension 44’ in contact with the periphery of .

the eam 41.° The guide-plate 48 has secured

thereto near.each end the inner ends of two
guide-rods 51, which pasS throngh the arms
on the stand 43.

through the cam 41, lever 44,and roll 45, en-
e flange or disk 46 on the rod 47, se-
cured to said plate 48 and moved away from
the lay by the spring 50.. .The periphery ot
the cam 42, which extends below the cam 41
and is fast on the shaft 36, bears against the
rounded extension 52’ on the lever 52, pivot-
ally mounted on the stud 44" in the stand 43.
The lever 52 has aslot 52’ (see Fig. 6*) for ad-
justment of the engaging ‘bar 53, secured.to
the lever 52 by a bolt 53".. ‘T'he bar.53 has a
rounded extension 53", which bears. against
the flange or disk 54, fast on the rod 55, which
rod has attached to’its inner,end the cam-

49’ fast on its end,
stand 43 extends an -

79

+
L L]

7%

85

" Said rods 51 hold and guide
the plate 48 as it is moved toward the lay

90

95

100

plate56. Therod55 has bearingsin a bracket

o stand 43, and has an ex-

57, secured to th _
thereon, confined between

pansion-s pring 58

the collar 55’ and the bracket 57. (See Fig. 4.)

The cam-plate 56 has extensions 56" at each
thereon, which ex-
| in extensions
on the guide-plate 48. (See. Fig. 6.) The
cam-plate 56 have in-
dependent horizontal motions governed by
the shape of their respective actuating-cams

41 and 42.

. The operatiau of the méeha"nism 'au'li;ji?é de-
seribed is as follows: When the lay begins to

move forward, the roll 27 travels oa the edge

or bearing-surface of the guide-plate 48 (see
es the position shown in
Fig.2. Thenthelay urn stroke,

| begins thereb
and the shed opens.

ical movement of
the needle-bar 20 and the needles 21 through
intermediate mechanism to be hereinafter de-
seribed, will have. a downward movement.
The roll 27 is also carried downward, SO that .
roke of the lay said roil 27

face 56" on the cam 56, thereby causing the

needle-bar 20 and the needles 21 tomove trans-

versely to the left in Fig. 1 against the action
of spring 57, secured at one end to the nee-
dle-bar 20 and at its other end to the guide

105

R

IIS-

etu1 120
" The vertically-moving

125

130

23. This transverse motion of the needle-



: -_l."'l1.- ;.__

’f"camon is made to lower

714,909 o . o b

bar 20 will be repeated whenever an indi- | end of the vertically- mewug rod - 25, whzeh

ing the warp for the purpose of causing the

- “needles 21 to engage a different set of warp-

e '_."-*Thleads the ‘cam 41 t,h]‘()u{l'h J&Ck 28 and

- “intermediate mechanism is given a partial

. revolution, and the guide- plate 43 assumes a
g
<" above deseribed.
neéxt made for ¢ carrying the needles downward

new pomtmn thr ough the operation of parts
When an indication is

et into the ‘warp, the crossover motion will op-

15

- erate as before, but with the needles engag-
‘ing a different 'series of warp-threads.

"The

-+ cam 42, rotating on the same shaft and at the

same time as eam 41, controls the position of

- the cam 56 relative to the guide-plate 48, and

20

.
- - may be reqmred for the pattern to be woven,

- threads.
ver 44 and thé slot 52" in the-lever 52, piv-
~oted on stud 44",

therefore determines the amount of travel of

the needle-bar 20 transversely to the warp-
By virtue of the slot 44’” in the le-.

(see TFig. 6,) ad]ustment is
afforded between the. gulde-pldte 45 and the
cam 56. Certain warp-threads, as many as

have been engaged by each of the needles 21

~ between their respective forked ends, and
these warp-threads, held up by the harnesses

. 30

" :tion of the needle- bar and across and beyond
- the corresponding
Immediately the nieedles have gone.
‘their distance transversely they are earrled'
~ downward by mechanism to be hereinafter
- described, and the warp-threads carried by
- the needles form the whole or a part 6f the
~ bottom of the shed. At the same time the

- 35
e
a5

55
- On the opposite end of the lever 63 is fast a
- pin 63', which extends into a slot 67’ in the-|
- lower end of an upright rod. 67 where it is
R held in the position shown in Fl“‘ 9 by aten-
6o
7 " lever 63 and at its other.end to the floor,

.__.._65

| the pin ”

- needles and the nature ef the pattern. -

in the well-known way, are earried out .of
their normal position by the transverse mo-

group of adjacent warp-
threads.

adjacent groups of warp-threads not earried |

~down are raised, in the manner to be: herein-
‘after described, to form the whole or part of

the upper shed according to the number of

- We will: now deseribe the mechanism for

- carrying-the needle-bar 20 and needles 21
downward into the warp after they have been
moved transversely, as above described. =

- One end of a ‘econnector 60 is atteehed to

a jack 28 and passes over the rolls.61 and 62,
- -mounted between theloom-arches. The.other_

-~ end of :said connector 60 is atfached to one.
‘end of a centrally-pivoted lever63. (See Figs.

3,7,8,and 9.) The lever 63 is pivoted.on a
stud 64 on a stand 65, fast on-a eloss-glrth 66.

sion-spring. 68, connected at one end to the

shown.in Fig. 9. A rock-shaft 69 is mounbed
in bearings 70, seeured to the lay- swords, and
has: fast theieon the rocker-arm 71, in  the
outer fOI ked end of Wthh extend the ends of

B

| their respective groups of threads.

.‘ l
|

as |

~Just eressed over above them.

e the meedles into the j:extends through and has bearings 93" in the
" warp. < When it is desired to change the po- | guides 23.
sition of the needle-bar 20 previous fo enter-

(See Iig.7.) Thesapporting-srms

24-0of the needle-rod bars 22 are fast on the
~In its normal position the nsedle-
bar 20 is heid up by the action of the. spring

rods-25.

68. When it is desired to lower the neadie-
bar 20 and needles 21, the Jaek 28, to which

the connector 60 is attached is mwed to roek

3

the lever 63, and the pin 63’ wﬂl have a down- |

ward. mevement in the slot 67’ in the bar 67.

In the upper end of the bar 67 is secured the '

lower end of the upright bar 75, and the up-
perend of said bar 75 has the end 75' thereon -

pivotally attached by the pin 75" to the.arm’
When the pin -

76, fast on the rock-shaft 69.

8c

b3 moves dowanward in the slot 67’ in the

bar 67, as above stated, the needle-bar 20

and needles 21 by force ef gravity, assisted

by the spring 78, fast to the lever 63 and

to the end 75’ on the rod 75, .are. bmughn |

downward until the roll 79 on bhe stud 79" in
the slotted end 80’ of the arm 80, fast on the
rock-shaft 69, comesin contact w1bh the cam-
plate 81, secured to the inner side of the loom
side.

needles 21, and on the backward streke of

92

On the forward stroke of the lay the -
roll 79 travels on cam-plate 81, as shown in
FKig. 8, and raises, the needle- bar 20 and the

95 -

the lay the roll 79, traveling on the cam- -plate '

31,

‘When the Jack 28, to which the connec-

20 and needles 21.
‘We will now deseribe the hamess metmn

forming part of our 1mp10vements

In eross-weaving the Crossing over of t;he_

determines the ameunt of. downward
mevemem of the needle-bar 20 and needles

21.
tor 60 is attached, is dropped, the spring 68

_acts to move the lever 63 and through pin 63’ -
raise the bar 67 and rod 75 and threuﬂ'h arm

76 rock the shaft 69 and mlse the needle bar
| .I05

100

warp-threads cannot begin until the shed has

opened sufficientiy for the needles 1:0 engage
The ad-
jacent groups which are to formn the top of
the shed must stay down until the crossing
over has taken place and wust then be'
brought up behind the needles which have
T'his opera-
tion.-requires time, and it wiil be seen that

at one time in raising certain warp-threads

in the ordinary formation and at another

time are requirsed to wait the crossing-over

At the left in 1110' 1 is shown the doubv-—
frame and portions ef the dobby mechanism,

“of ordinary construction, with w he:,h ourim-
provements are (,ombmed |

In addition to the erdmmy lsz’ hme 90

‘and 91, which operate the hook-levers 92, piv-

otally meunted on-opposite ends of the lever
92', centrally pivoted on an extension.on the
]a(,k in the ordinary way, is a thirdkaife-bar

free to move in a horizoutal slot 1 95, ‘having 2 motion backward. and. for ward

in the lower end of the eollar7 3 on the lowe1 { (mdependent of the menm ef the Lmie-bms

110

i15

-certain - harness - frames which are enﬂa,{fed .

120

process, above desembed must hme twe in-
dependent actuating meehsmsm R

5123

130



%% raise

] - -
:& |

‘_90,3.'11&.91)-&11 the slot 94 of the dobby-frame.
(See Fig. 1.) The knife-bar 93, which is in-

5

(X0

- on an extension on’ a jack, will when raised,
as shown in Fig. 1, engage the kunife-bar 93
and through the intermediate connections
a harness-jack in the ordinary and well-
known way, except that the raising of the

time ordinarily required. .
The harness-frame I, Fig, 1, is one of the

20

" ‘and at its other end to an offset spoke 101 on
To the periphery.

30

- sheave 102 and

40

 being taken up By the springs 103’,

- bar 93 and intermediate connections to
which time the connettors |

on a revolving shaft of theloowm, is carried
out and back in its slot 94 while the knife-
bars 90 and 91 are making their travel in one

direction—that is, the knife-bar 93 makes

two complete movements out and in while
the knife-bars 90.and 91 are making one com-

plete movement. A hook-lever. 95, pivoted -

on the end of a lever 95, pivotally mounted

L

jack is delayed and takes place in half the

frames requiring two independent motions.
Connectors 97 are attached at one end to a
jack 98, connected with the dobby mechan-

ism, and pass over rolls 99 and are connected

at their other ends to the upper part of the
harness-frame 1 to raise said frame in the or-
dinary way. Oneend of another. connector

100 is attached at one end to another jack

-

the pulley or sheave 10Z.
of the sheave 102 and on opposite
the same are fast the ends ol
103, which are guided by

shes pass over grooved ‘pulleys
104, mounted in brackets 10%’, and thence t0

sides of

the harness-frame I, to which they are se-
attached to the con-;

cured. Springs 103’ are
nectors 103 intermediate the harness-trame 1
and the pulleys 104, as shown 1n Fig. 1.

It will be seen that when the harness I 1s
called by the jack 98in the ordinary way the

+

connectors 103 between the pulleys 102 and -

thé harness-frame I will hang slack, theslack

After
the crossing-over process above deseribed-an
indication is made for the raising of the har-
ness I through the movement of the knife-
_ the
harness, during .

.97 will hang slack. Thus the twoindepend-
ent motions of the harness Irequired by the

35
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“end df the lever _
thereto the lower end 115 of a vertically-mov-
ing rod 116, which 18 guided at'its upper end.

~ ip-a bracket 117 and has fass thereon a col-

natuie of the weave are provided fof. — - -
‘It is necessary that the crossover-threads
have a slackening or easing motion during

the crossover process.
our easing mechanism,
Figs. 3. 10, and 11 of the drawings.
bottom shaft 109, Fig. ‘3,18

We will now deseribe

the connectors
flanges on the

which 'is shown in
"On the
fast a.-ecam 110,

‘having a groove 110" in one sidé thereof, into.
which extends and travels a roll or pin 111

on a-lever 112, pivoted at 113 to a gtand 114
secured to the cross-girth 66,

112 has  pivotally

iap 118, carrying a plate-118'. - (See Fig. 10.)

The o pp'_osi_té
attached

fEHe cawm 110 through the infermediate con-

said shaft, to be carried

tions between the
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stands 119 at the rear of the lecom are two

rock -shafts 120 and 121, having thereon

sleeves 122 and 123. Fast to the shait 120
is the.lever 124, having at .its free end a

| notched extension 124', extending under the
platel1s’. (SeeFig.10.) Alever
pivoted on the end of the lever 124, is notched
A

125, centrally

at each end, as shown at 125' and 125",
spring 126, attached at one end to the upper
part of the lever 125 and at its other end to

the lever 124, acts to hold the lever 125 in the

)

position shown in Fig. 3, whichisinits normal
position when the easing motion isnotin use.
attached at one end to
the lower part of the lever 125 and passes
over a grooved roller 128 on the. lever 124

A connector 127 1is:

and is connected at its end to one arm of an
angle-lever 129, pivoted at 1301n a stand 131.
The other arm of said angle-lever 130 is-con-

nected through the connector 132 with one

‘arm of an angle-lever 133, (see Fig. 3,) and the

other arm of said angle-lever133 is connected

nections gives an_,up-and-d'owﬂ mot}im‘;_;tqthg} o
plate 118" at every pick of the loom.™:Sup:

dependently driven. by a erank (not shown) | ported 1n suitable bearings attached to the

e

75
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e

by a connector (not shown) with a jack (not

shown) of the dobby mechanism. .
seen that the movement of the dobby-jack

through intermediate connections will move.

the lever 125 against the action of the spring
126 to cause 1ts upper
tend over the plate

118’ thereon will raise the lever 124 and cause
the shaft 120 to rock to

It will be

95

r notehed end 125' to ex- :
! 118';as shown in Fig. 10,
and the raising of the rod.116 and the plate

Ica

ease the warp,as will

he hereinafter described. Fast on the shalt
120 is the hub 134  of an arm 134, to which is

adjustably attached one end of a'plate 134",
the other end of which, ot hub shape, is fast
to the end of the easing-rod 135.  (See Fig.
11.) The warp-threads 136, ¥ig. 3, pass from

| gne.of the two beams 136/, mounted to turn
in stitablé gém

rod 137, supported in stands 137, and over

| the easing-rod 135 and through the harnesses.

. the fabric in the

The rocking of the shaft 120,

1bove described, by the raising of the lever

ings 136" around the fixed

(not shown) to the fell of

usual way.

135, connected with
toward the front of
the loom, as shown in Fig. 10, thus producing
the desired slack in the warp-threads. = The
operation of the easing-rod 135" at the lower
end of the.arm 138, fast on the rod 121, which

124 causes the easing-rod

‘has a lever 139 fast thereon and a lever to

ecorrespond with the lever 125, mounted on
the end of said lever 139, is the same as the

operation ot the' easing-rod 185, above  de-

‘geribed. On each rod 120 and 121 is a sleeve
with levers corre-

122 and 123, respeectively, lev ‘
sponding to the levers 124 and 139 and arms

I0

110

"['15

120

125

corresponding to the arms 134 dand 138, as .

shown in Figs. 3and 11. " The sleeves 122 and
193 are free to-rotate _ :
There are four sets of intermediate eonnec-:
four levers of the easing .

on

mechanism and fonr jacks of the dobby mech-

the rods120and-121.

130
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“anism. The plate 118’ on the rod 116, which

rises.and falls at every pick, rises free. unless
one of the: four-lavers 125 is called through
intermediate connections by its dobby-jack..
On the return or downward motion of the
plate 118’ the four levers corresponding to

lever125will be brought down by the engage-

ment of the plate 118’ with the notehed ex-

tremity 124/ o_t,the levers corresponding to

170

15

lever 124, and the lower notches 125’ on the:

levers corresponding to levers 125 will engage
the bracket 117, as. shown 'in Fig. 3; to pre-

vent the operation of the easing motion due
‘to the strain on the warp- threadﬂ The stop-
rod, 141 limits the downward movement of'
the Jevers. ~ |

We will now descnbe the modlﬁed con-

- struetion of thedobby and harness Jack mech-

ﬂgﬁ

amsm which modified construction is shown
in Fws 12 and 13 of thedrawings.. In these

o ﬁfmles we have shown the pattmn-surfac‘e
| and intermediate connections between the

28

pattern-surface and the hooked levers for op-
erating the same tocause them to be engaged
with or disegaged from the knife-bars 90 and

91, whieh are operated in the usual way. The

pm}tem -barrel 202 carries the pattern-chain

203, made up of linksand barscar rying pegsor
pins. Extendingoverthe pattern-ch ain is a se-

30 ries of w ewhted levers 204, pivoted at 205 and

40

45

which hzwe the forked branches 204" and 204",
The branch 204’ engages the lower hooked le-
ver 95 and the branch 204 engages tne lower

engages the upper hooked lever 95. The

stand- 209 is fast to the dobby-stand and has |

bearings thereon:for the transverse shaft 210.
Looselv mounted on said shaft 210 are the
centrally - pivoted levers or supplemental
]a.eks 211, to the lower end of each of which
is pwotally attached the inner end of the le-
ver 212.-. The outer end of said lever 212 is

 slotted. or grooved to ride on the outer end
and upper edge of the upper hooked lever 95.

The aextreme end of the lever 212 is noteched

to be engaged by the knife-bar 93. * A stop-

bar 213, forming upper part of comb, prevents

" _the lever 212 from being thrown up out of en-

ates to- hold the lever 211 and the lever 212

'fraﬂement with the hook lever 95.. A coil-

spring 214, attached at one end to the lever

211 below its pivotal support and at its other

end to a.stationary part of the frame, oper-

o the position shown in Fig.12. The upper

535
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216 is.moved to.the left, as Shown by dotted

end of each lever 211 passes through an elon-

oated slot in a loop 216, which has a pin or

stud 217, which engages the upper end of the
harness- ,]aek 218, as %hown in Fig. 12. To

the opposite end of the loop 216 is atmched .

the end of a connector (not shown) to-a har-

ness-frame. in the ordinary way. . When the | |
-of the Tateh 235 and the other end bears

130 .
“The lower hooked end 235" of the: lat(,h 236

jack 218 is moved to the left, Fw 12, theloop

lines, Fig. 12, without moving the lever 211,

vhe gmoved end of said lever preventmg the_
~loop from falling off of the lever 211. ‘When-
the level 211 iS. meved by‘ envaﬂement of the

knife-bar 93 with the lever 212, as qhowﬁ in

Fig. 13, the loop 216 is also.moved by engage-
ment ot' thelever 211 with p1n 217" in loop 216
without moving the jack 218, and through a

connector (not shown) the hmnec;ﬁa-flame con-

nected with said loop:is moved. ''The pattern- .
chain, as shown in Figs. 12 and 13, operates.
to hold the hooked levers 95 and the lever 212
in three different positions. 'When thereisno
indjcator-pin under the lever 204, the hooked-

75

lever 95 and the lever 212 will oceupy the po-

sition shown in Fm‘ 12, with the lever 212 in
| position to be eﬂ“'d“‘(‘d by the knife-bar 93.

When a short mdlcatm -pin 220 comes under
the lever 204 to raise it, it will lower through

or an inoperative position, so that the knife-
bars 90 and 92 and the knife-bar 93 will move

l 1n ‘and out-without engaging either of said

80

intermediate connections the two hooked le- - -
vers 95 and the lever 212 to an intermediate

hooks 95 or the lever 212. - When a long in-

dicator-pin 221 comes under the lever 204, 1t

will raiseit to its highest position and through
intermediate connectionslowerthe hooked le-

‘vers 95.sufiiciently to permit of engagement:

withthe knife-bars 90and 91 and also lowel the
lever 212 toa poswmn out of engarement with
itsknife-bar93. The knife-bar93isoperated

~when desired, as shown in Figs. 12 and 13, to

QO

95

raise the harness attached to the loop 216 at

a higher speed than is obtained with the jack
218, while the beginning of the movement to

| raise said harness is delayed for the purpose
end of the upright wire 206, whose upperend |

heretofore described with reference to -the
harness motion shown in Fig. 1. |

In Figs. 14 to 19, inclusive, we have shown
a modified construction of the needle-bar 20.
(Shown in Fig. 1.) Inthe modified construe-
tion instead of havinga single needle-bar we

‘have two parallel needle-bars 230 and 231.

[Rald

1G5

Oneneedle-bar, as 230, is-fast to an angle-iron -

232, the same as 1n Elﬂ'b 1, 4,5, and 6, above

described. Theangle-iron 932'has a hub-like

extension 232', in which is fast a sliding rod
or bar 22, ecorresponding to the bar 22 in I1gs.

14 and 15. The angle-iron 232 has the exten-
sion 232", Figs. 16° and 18, with an open end
slot, in w hich is free to move up,and down the

LI

4,5, and 6 and extendmg through and ﬂ'mded
‘in a vertical slot 23" in a guide- pl&te 23, Figs. -

g

—

end 231’ of the neeele-bar 231, which is simi- -

larly held and guided in the opposite end of

the loom. (Not shown.) A plate 233, Figs.
16 and 17, with huab-like extensiouns 233’ "'
fast to the- needle bd.l 231. The rod 234 IS_
fast in the hubs 233', and a hub 235’ on a lateh

235 is loosely mounted on said'rod 234. The

lateh 235 has the.two hooked ends 235" and

235" and is held in its normal position (shown

in Fig. 14) by the action of the spring 236,

one end of which is secured to the npper ond

acainst the needle-bar 231. ‘(See Fig. 17.)

120

1_25 .

- extends under and enﬂ'ageq the underside of -
‘theoffset 232" on the angle-iron 232,;asshown ...
in Flﬂ' 14, so that normally the two, needle--»;-- L



S

bars 230 and 231 will be carried up and down

as one bar, as previously deseribed in con-
‘nection with the needle-bar 20 in the previous

figures. Secured to the: guide-plate 23 is a
sta,nd 237, having a bealmo' for the rod 238.
Fast on the rod 238 i 18 an cmn'le lever 239, car-

 rying the rod 240 in one arm and havmrr a

connector 241 attached to theotherarm, whlch

~ connector is connected through inter medlate

10

connections (not shown) with a dobby-jack.

(Not shown.) The raising of the jack when

" desired acts through intermediate connec-

tions and the connector 241 to draw down the
arm of the-angle-lever 239, to which 1t i8 at-

tached, and cause the rod 240 to extend under
the hook 235 on the latch 235, (See Fig. 15.)
As the two needle-bars 230 and 231 start to
move down, operated In the same manner as

“above described ’in connection with the nee-

20

dle-bar 20, the engagement of the rod 240
with the hook end "da of the latch 235, as
above desecribed, moves the lateh 235 on its

. pivotalsupport aﬁamst theaction of thespring

236 and dlqeuﬂ'aﬂeq thelowerend 235" from 'bhe.

offset 2 32" on the angle-iron 232, leaving the
needle-bar 230 free to be lowered Whlle the

‘needle-bar 231 remains in its raised posatmn

 held up by the engagement of the hook 235’ of

30

the lateh 235 with the rod 240, asshown in Fiﬂ'

15. It will be lmdelsbood nhat the rods 23

and 240 extend tmnwmse]y across the loom,

- 35

and there is a corresponding latch 235 at
the opposite end of the loom.  (Not shown.)
On the return movement of the needle-bar

230 to its highest position the aupper side of

the extension 232", Fig. 17, on the plate 252

- strikes against the lower edge of the plate

40

45

233 and raises said plate 233 and the needle-.

bar 231 and allows the spring 236 to move
the latch 235 to the position shown in Fig. 14.
Meanwhile a spring (not shown) Opelates to

move the angle-lever 239 and carry the rod‘

240 out of engaﬁ'ement with the hook 235" of
the lateh 235, as shown in Fig. 14.

14, and

of the latch 235, as shown: in FKig.

. prevents the needle-bar 231 from bemﬂf car-

50

-+ tensions
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ried up above a desired point. Each needle-
bar 230 and 231.carries a series of separate
needles 244, each of which in this instance is

secured in a separate holder 243, whieh. is

supported on the needle-bars by means of ex-

extends. (Sbe Fig.. 15.) A set-screw 245
through the upper extenamn 243’ engages the
upper edfre of the needle-bar and holds each

needle in 1ts desired adjusted posltwn on the i

needle-bar.
In Fig. 19 is.shown a modlﬁed construction
of the needle holder.

‘dle-holder 246 has a slotted extensmn 246" of

~ dle-bar 231.

sufficient length to act as a guide for the nee-
One or more of the needle-hold-

ers 246 will be placed near the center of the

needle-bars to steady and keep the two sets
of needles in proper alinement.
A series of pins 247 extend

A stop
242 on the rod 238 engages the upper surtace

243’ between which the needle-bar

In this ﬁﬂ*me the nee-

=1 .

_vert-lcally |
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through the lay, Figs;_ 14 mid 15, and are au-

tomatieally raised at every pick to serve asa
guide for the flying shuttle and as a protec-
tion to the forked needles 21 in the usual.
‘way. *
Tt vill be understood that the delalls of con- |

struction of our improvements may. be va-
ried, if desired, and we do not limit our in-

| ventlon to the part.mulal mechanism shown:

in the drawmﬂ's and desembed herein.

We are not aware that prior to our inven-

tion needles extending directly in front . of

‘the reed and having forked or two-pronged
ends have ever been used in automatic cross--

weave looms to engage certain of the warp-
threads which are free of the needles until

engaged and then by the movement of the.
needles carry said warp-threads over adja:
“cent warp-threads or groups of warp-threads

in the cross-weave operation.

‘Having thus described our invention, what

70

75
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we clcum as new, and debue to Secure by Let-

ters Patent, 18—
1. In antomatle cm%sm eave mechamsm for

looms, a needle-bar carrying needles having
forked or two-pronged ends to engage certain

90

of the warp-threads, means for eommumcat- o

ing a horizontal motion to the needle-bar and
needles to carry the warp-threads engaged by
the needles simultanéously past chJacenb |
warp - threads, or groups of warp-threads,

95

means for eommumcmbmﬂ' QG veltlcal momon' N

to the needle-bar and needles to carry the
warp-threads engaged by the needles verti-

100

cally between the , other warp-threads, to form- -

one part of the shed, and means for moving
the remaining warp- -threads toform the other .

part of the slled substantlally as %hown and
described.

105

2. Inautomaticcross- weave mechﬂmsm for
looms a needle-bar carrying needles having
two- pront‘red or forked lower ends to engage -

certain of the warp-threads, means for com-

I1I0 -

municating a horizontal motlon tothe needle-

‘bar and’ ncedles to carry the warp-threads

engaged by the needlés mmulbaneonsly over -
ad,]&cenb warp - threadu, or “'I‘OIlp% of Warp- o

threads, means for communicaiing a down-
ward. motion to the. needle-bar and needles

1 5 |

- to carry the warp-threads engaged by the nee-

dles down between the othel warp-threads,
to form the.bottom of the shed, the remain- .

~ing warp-threads being lalsed to form the

top of the shed, and means to return the

m’q-; -

needlesto their normal position, 5ubs13am1all y; .

| as shown and deseribed.

3. In automatic cross-weave mechamsm for-.'. a

looms, the combination with a needle-bar car-
rying needles with their lower ends: forked.'

or two-prong ved to engage certain of the WArp-

125

threads, of means. for communicating a hori- .
zontal motion to the needle-bar and needles

to earry the warp-threads engaged by the

130

needles simultaneously over adgauent warp-

threads, or groups of warp-threads, and means

needle-bar -and needles to ¢

| for communicating a downward motion.to the
carry the war p--
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the other warp-threads to form the bottom of

the shed, the remaining warp-threads being"|

raised to form the ‘rop of the shpﬂ suhstan-

tially as shown and described.
4. Inautomaticeross-weave m@ehdmsm Fm'

_'.looma, the combination.with.aneedle-bar.car-
- Tying needles with forkpd ends to engage cer-

10

“tain of the warp-threads,.of means for com-
municating a horizontal motion to the needle-
bar to earry the warp-threads engaged by the
needlesoveradjacent’ warp- threads, OF Eroups

~of warp-threads, said means consisting of a

5.

‘eam-surface, a sliding bar attached to {he nee-
dle-bar and thII}ﬂ' a roll or surface entmtrm#
said c.-i,m-sulfat.,e and mechanisin,

~diate the cam- surfac and a jack of tbe dobhy

or- head motion, to communicate motion to

" ‘the cam-surface toward and away from the

20

25

needle-bar, by the raising of said jack, and

control the horizontal movement of the nee-
dle-bar, substantialiy asshown and described.
5. In automatic cross-wedave mechanism for

_looms, the combination with a needle-bar car-

rying needles with forked ends to engage cer-
tain of the warp-threads, of means. for com-

- municating a horizontal 11101}1011 to the needle-

30

35

'4Ci

~engaging said lever and fast on a shaft, and

45

bar to carry the warp-threads engaged by the

needlesoveradjacent warp-threads, Or groups
of warp-threads, said means consisting of a

cam - surface, a sliding bar attached to the
" needle-bar and havintr a roll.or surface en-

vaging said cam-so rf&ce and mechanism in-

‘termediate the cam-slirface and a jack of the
dobby or head motion, to communicate mo--
~ tiontothecam-surface toward and away, from

the needle-bar by the raising of said jack, to

control the horizontal movement of the nee-
dle-bar, sald mechanism consisting of a disk

fast on a rod attached.to the cam-surface, a
bar or lever engagingsaid disk, a rotary cam

cud bl:aa,f t, aratchet fast thereon, a lever loase
on said shaft and ecarrying a pa,wl engaging
said ratchet, and 'connections from said lever
to the jack, sub%tantmllv as shown and de-

" 8eribed,

.‘;0
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6. Inautomaticcross-weave mechamsm for

looms, the combination with a needle-bar car-

rying needles with forked ends to engage cer-

tain warp-threads, of means for communicat-

ing a downward motion to .the needle-bar
after a horizontal motion has been communi-

cated thereto, to carry the warp-threads down
between the other warp-threads to form the
‘bottom of the shed, said means consisting of
- vertical rods, moving in guides and connect--

ed with the needle- ba,r and the lower ends

of said rods eonnected with a rock-shaft, and |
sald ‘rock-shaft, and connections therefrom .
toa centrally pwoted lever, and said lever,
and a springattached thereto to maintain the

lever in its normal position, and through in-
termediate connections the needle-bar in its

‘raised position, connections from said lever
to a jack, the raising of which acts to move

mterme- |

SC ribed.

- 7. In: .-Lutomatlc emss-woave meclnn ism for-
-looms, the combination with a. needle-bar ear- .

7

threads engaged by the needlesdown between 'h} ﬂ'l‘:?l,Vltj, substannalI} as shown and de— -

79

rying needles with forked ends to. engage cer- . -
tain warp-threads, of meansfor communiecat- =
ing a downward motion to the needle-bar,-

after a horizontal motion has been communi-:
“cated thereto, to carry the warp-threads down
hetween: the other warp-threads to form the
bottom of the shed, said means. consisting of

vertical rods, movmfr in guides and connect-

| ed with the needle-bm' and the lower ends
of said rods connceted with a rock-shaft, and’
said rock-shaft, and connections tRerefrom -

to a centrall} pivoted lever, and said lever,

and a sprmw attached thereto to maintain the" -
lever in its normal position, and through in-

u

'.3&;

termediate connectionstheneedleinits ralsed .

position, connections from said lever to a

jack, the. raising of ‘which acts to move said
lever and allow the néedle-bar to drop by

gravity on the backward stroke of the lay,

‘9o

and to be positively raised on the forward .

stroke of the lay through the engagement of

a roll or pin on an arm fast on said rock-shaft -

with a stationary cam- snrta(,e, and the en-
oagement of said roll with said cam-surface

limiting or determinrmg the downward move- = -
ment. of the needle-bar and needles on the .

backward stroke of the lay,. substantlally as f-. -

shown.and described.-
8. Inaloom having automabm Cross-weave

100

mechamsm the combination with ‘certain

‘harness- fram es which are en waﬂed atonetime

in raising certain warp- threads in the ordi-

nary formation of the shgd, and at another

time are required to. wait ‘the- €rossing over
of certain warp-threads carried by the nee-

dles, of two independent pattern-controlled

mechanisms for separately’ actuating said

harnesses, substantmlly as shown and de-—, o

seribed.

w05

140

9. In the dobby mechamsm of a loom the .

-combmatmn with the two knife-bhars whlch
| operate the hook:levers, and through-inter-
‘mediate connections the harness- Jacks, of &

third knife-bar having a horizontal reclpro-

11§
cating motion mdépendenn of the motion of

the first-mentioned knife-bars, and making '
one complete movement for a half-movemenb;;f

-10..In the dobby mechanism of a loom hav-

*lng aubomatlc cross-weave mechanism, the
“combination with the two knife-bars whlch

operate the hook-levers, and - throngb% inter-

- mediate conneetions the harness-jacks, of a
‘third knife-bar having a horizontal recipro-
‘cating motion independent of the motion of

the first-mentioned knife-bars, and making

| smd lever a,nd allow the needle bar to drop | one completa movement for.a half- movemem

of the othér knife-bars, and a hook-lever
adapted to be engaged by said third knife-
bar, and through intermediate cennectmns"
‘operate or raise a harness-jack, the raising of
i said - jack being delayed and occupying half
the time of the ralsmn'of the other Jacks, sab-
,-shantmlly as showh and described.

. IZQ

25
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of the other knife-bars, and a hook-lever | needle-bar, and also adapted to be diseot-. .

adapted to be engaged by said third knife-
bar, and through intermediate connections
operate or raise a harness-jack, the raising of

sald jack being delayed and occupying ‘half
‘the time of the raising of the other jacks, and

mechanism, intermediate the jack and har-

“ness, controlled by the movement of said

IO

third knife-bar, said mechanism comprising

“a donnector attached at one end to the jack,
'anqﬂﬁat its other end to an offset or spoke on
a pulley or sheave, and said sheave, and con-

" nectors attached at one end thereto and pass-

ing over pulleys, and secured at their other

ends to the harness-frames, and springsinter-

mediate said pulleys and harness-frame and
connected with said connectors, substantially

- as shown and described.

20

25

11. Inaloom havingautomatic cross-weave
mechanism, a harness-frame having two sets

of connectors, and two independent pattern-

controlled mechanisins operating in different
times to vary the time of raising said harness-
frame, substantially as shown and described.

- 12. In the warp-easing mechanism of a
loom, the combination with a vertically-mov-

“ingrodecarryinganengaging plate,and means

30

35

40

45

for moving said rod and plate, of a rocking.
lever, connectionsintermediate said loverand
a'roll over which the warp-threads pass, said
rocking lever having an extension thereon,
and a pivoted lever at its free end, for the

purpose stated, and connections intermediate
said pivoted lever and.a jack, the movement

of said jack controlling the movement of sald

pivoted lever, and the easing of .the warp-
threads,substantially asshown and described.

- 13. In" the warp-easing mechanism of a

loom, a rocking lever, a roll or rod over which
the warp-threads pass, connections interme-

diate said lever and roll or rod, so that they

will move together, a pivoted lever on the
free end of the rocking lever, means for hold-

ing it in its normal position, and means for
moving it into operative position, said means

~controiled by the pattern mechanism, and

5C

‘means for engaging and moving said pivot-

ed lever, to ease the warp, substantially as

shown and d .cribed. .

- 14. In the dobby mechanism of a 1.0011"1, the
combination with two reciprocating knife-

bars, hooked levers to engage the knife-bars,

‘the pattern-surface, and connections inter-

55

mediate the pattern-surface and said hooked
levers, of a third reciprocating knife-bar, a
lever supported on the upper hooked lever,

. to engage said knife-bar at its free end, and

6o

pivoted at its other end to a rocking lever,

and said lever or supplemental jack, a spring
connected thereto, and connections from said
lever to a harness-frame to move said frame,
substantially as shown and described.,

15." The - combinatiow. with a .needle-bar,
ecarrying needles, and adapted to have a hori-
- zontal and a vertical movement, of a second

sedle-bar carrying needles, ‘connected and

« the same.

‘shown and described.

nected therefrom, to remain stationary dar--

ing the movement of the first - mentioned
needle-bar, substantially as shown and de-
scribed. - B |

16. The combination with a needle-bar car-

rying needles and adapted to have a horizon-
tal and a vertical movement, of a second nee-
dle-bar carrying needles, cononected. to and

adapted to move with thefirst-mentioned nee-

dle-bar, and also adapted to be disconnected
therefrom, to remain stationary during the
movement of the first-mentioned needle-bar,
and connections intermediate the second nee-

dle-bar, and a jack which controls the move-

ment of the second needle-bar, substantially

as shown and described.

17. The combination with a needle-bar, of

‘a needle-holder having a slotted extension, to

act as a guide for a second needle-bar carry-
ing needles, substantially as shown and de-
seribed. | S |

18.. A needle for cross-weaving, having a

forked or two-pronged end to engage a warp-

thread in the space between the forks or
prongs on movement ot the needle toward

19. In a cross-weave loom, the combination

with a needle-bar, of needles attached there-

to to move therewith, said needles having
forked or two-pronged ends to engage the

70
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warp-threads betsween the forks or prongson

movement of the needles toward the same,

snbstantially as shown and deseribed.

90. In automatic cross-weave mechanism

for looms, the combination with a needle-bar

carrying needles with forked or two-pronged
ends to engage and move certain of the warp-

I1Q0

threads on movement of the needles in a di- .

rection toward said threads and cross them
| over certain adjacent warp-threads, of means

for controlling the lateral motion of said nee-

dles and their engaged warp-threads, sub-

stantially 'as shown and described.

'21. In automatic cross-weave mechanism

for looms, the combination with a needle-bar
carrying needles with forked ortwo-pronged

ends to-engage certain of the warp-threads
and cross them over certain adjacent warp-:

threads, of means for controlling the lateral

‘motion of said needles and their engaged
warp-threads, said mneans consisting of a cam-

plate moved by a revolving cam controlled

110
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by the pattern mechanism, substantially as

22. In automatic cross-weave mechanismn

for looms, the combination with a needle-bar

carrying needles with forked or two-pronged
ends to engage certain of the warp-threads,

125

of means for moving thesaid needles horizon-

tally to engage a predetermined warp-thread,.

orsetof warp-threads, substantially as shown
and described.: ' |

923. In automatic cross-weave mechanism.

for looms, the combination with a needle-bar
carrying needles with forked or two-pronged

130

sdapted to move with the first-mentioned | ends"to_engage-,eertain T(}f the warp-threads,
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- of means for moving the said needles horizon-
. tally to engage

10

714,909

, 2, predetermined warp-thread,
or 8et of warp-threads, said means consistin o

of a gnide-plate moved by a revolving cam
controlled by the harness mechanism, sub-

8tantially as shown and desecribed.

24, In automatic cross-weave mechanism
for looms, a needle-bar carrying needles with
thelir lower ends forked or Lbwo-pronged to en-
gage certain of the warp-threads, méans for

- communieating horizontal motion to the se-

Tneedles extending directly
-+ reed and having forked or two-pronged ends,
20
- .zontal

substantially

lected warp-threads by said needles, to there-
by cross the said selected warp-threads over
a thread, or set of adjacent threads, substan-

tially as shown and described. | o
25, In auntomatic eross-weave mechanism

for looms, the combination with a series of
in front of the

of means for moving said needles in a hori-
plane, and in a vertical plane, and
then returning them totheir normal position,
as shown and described. |
- 26. In automatic Cross-weave.- mechanism

for looms, the combination with a series of |
needles extending directly

in front of the

- reed and having forked or two-pronged ends,

of means for moving said _

-~ zontal plane to engage a portion of the war ps,
-3

© - .and also the warp-threads

‘needles, the other warp-threads being moved

and then to move them in a vertical plane,

engaged by said

~1n a vertical plane in an opposite direction to

-~ . form the shed, while the ra
35

ed is in its back-

L

ward position, substantiallyas shown and de-
seribed. - T
27, In automatic Ccross-weave mechanism

for looms, the combination with a series of

. Deedles which extend directly in front of the
reed, and have forked or two-pronged ends,

. of means for moving said needles in & hori-

- zontal plane to cause them to engage a por-

45

‘tion of the warp-threads, and then move them
inavertical plane,
‘them,. the

,. the other warp-threads being. moved
in & vertical plane in an opposite direction,
to form the shed for the insertion of a filling

_-in the shed thus formedgwhile the reed is in

~ - -itsbackward position, substantially as shown
50 ¢ -. L S
. .28, In.automatic cross-weave mechanism

and described.

- for looms, the combination with a series of
- needles which extend directly in front of the

»
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 a'vertical plane v surcy the warp-threads so |
- - .engaged into the plane of the lower shed and
6o 45 |

+*
[

reed, and have forked or two-pronga ends,

-of means to move said needlss in s horizo: {al
.~ plane to engage a portion of the uppsr shed

of the warp, and then maove said needles in

across a portion of the warps of said lower
shed, sald warps being moved intc the upper

needles i a hori-

and the warp-threads with

oted lever. ) |
33. Inan automatic cross-weave Inechanism
for looms, the combination with a needle-

|||||||||

be inserted into the open shed thus formed,
while the reed is in its backward position,
and means to return said needles to their
normal position, substantially as shown and
described. | | | -

29. In automatic cross-weave mechanism

tor looms, a series of warp engagers or nee-
dles, having forked or two-pronged ends ex-

tending in front of the reed, and coacting
‘means to move said warp engagers or nee-
| dles, to place the forked or two-pronged ends

between the warp-threads of one of the planes
of the shed, and cause them to move portions

of said warp-threads, both crosswise and to

the other plane of the shed, and means to

10

75

move the portion of the warp-threads of said

other plane of the shed to their opposite

planej to form a new shed for the insertion

of a filling-thread, and means to return said
warp engagers or needles to their normal po-
sition, all during one back-and-forth move-
ment of the reed, substantially as shown and
deseribed. SR

30. Inaloom havingautomatic cross-wesve

mechanism, the -combination of barness-

frames and means to operate them in the

formation of a shed, and an auxiliary pat-
tern-controlled mechanism independent of

said means and adapted to act on some of said
harness-frames in addition to said means.

5l. Inaloomhaving antomatic cross-weave

8o

Q0

mechanism, the combination of a roll over

| which the warp-threads pass, a rod for mov-

ing said roll to ease the warp-threads, and

pattern-controlled means for operatively con-

necting and disconnecting the rod aund roll.

52. Ina warp-easing mechanism for looms,

a rocking lever, a roll or rod over which the

| warp-threads pass controlled by said lever,
a2 pivoted lever carried by the free end of the
rocking lever, areciprocating rod for moving

95

100

the rocking lever by en gagoement with the said -

pivoted lever;and pattern-controlled means to

105

determine the engagement of the rod and piv- -

bar carrying needles having forked or two-

‘Dbronged ends, and means for communicating
a horizontal motion \to the needle-bar, said

means comprising a cam-surface, a sliding
bar connected to the needle-bar and carrying’
& surface or roll to engage said cam-surface,

IIO

Trs

snd pattern-controlled mechanism to com-

wunlcate motion to the cam-surface to de-

termine the position of the cam-surface and

| horizontal movement of the needle-bar. |
~ GEORGE F. HUTCHINS. =

- EPPA H.RYON.
- Witnesses: L e T

plane of the shed, .so_tha._t“ai ﬁl'ling-;ahrea;d may i. | M Hg&ﬁ;.
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