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UNITED STATES

PATENT: OFFICE.

B GEORGE F. HUTCHINS AND EPPA 1. RYON OF WORCESTER MASSACIIU-
'SETTS, ASSIGNORS TO CROMPTON & KNOWLES LOOM WORKS, OF
WORCESTER, MASbACHUSETTS A CORPORATION OF MASSACIIUSETTS
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LOOM.

ATION formmg- vart of Letters Patent No. 714 909 dated December 2, 1902
Applmn.tlon filed January 16,1902, Serial No. 89,980, (No model.)

1"0 all whom.it may concern:
Be it known that we, GEORGE F. HUTCHINS

-and Eprpa H. RyoN, ¢itizens of the United
- States,- resu]mrr ab Worcestex, in the county

of Worcester and State of Massachusetts,

have jointly invented certain new and useful

Improvemenns in Looms, of which the follow-
ing is a specification,
Om' invention relates to power-looms, and

_more particnlarly to automatie cross-weave

mechanism for power-looms; and the object

" of .our -invention is to- provide automatic

'_15

_eross-weave -mechanism for power-looms by
means of which certain novel effects in weav-

ing can be produced on power-looms which
have herefofore béen ploduced on hand-

: looms.

In our automatic cross-weave mechanism

" - certain warp-threads are taken while the shed

20
25

is forming by needles which extend directly
in front of the reed and have forked or two-
pronged ends and carried across in groups
simultaneounsly over adjacent groups of warp-

. threads and then carried down between the.

warp-threads to form the bottom of the shed,
‘while the remaining warp-threads are raised
to-form the top of the shed. In certain pat-

“terns all the - warp-threads would be used,
. some in crossing over and forming the bot-

tom shed andthe others in making the top of
theshed; but thisis not necessary. We can

-use a hmxted number of warp-threads in the -

" eross-weave, and the rest of the warp-thr eads
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22, Vig. 1,

can beused in Weavmo the fdbr'lc in the or-
dinary way.

Our invention consists in certain novel fea-
tares of construction of our improvements, as

.will be hereinafter fully described.

Referring to the drawings, Figure 1 is a
Sectional front view of a loom embodymw
our improvements, the section being taken
through the fmme at & point indicated by

“line 1 1, Fig. 2, lookmg in the direetion of ar-
©TOW @, .same figure.

‘Fig. 21is a sectional plan
view of the parts shown in Tig. 1, the sec-
tion being taken at a point indicated by line

b, sanme figure. TFig..3 is’an end view of the
parts shown in Iwr—l looking in the direc-
tion ‘of arrow e, same fignre. IFig. 4 shows

‘Fig. 1.

looking . in the direction of arrow

on a,n enlarged scale some of the parts which
are shown at the right in Fig. 1. - Fig. 5 cor-
responds to Fig. 4, bub shows the partsin an-
other position. Fig. 6 is' a plan view of the
parts shown in Fig. 5 looking in the direction
of arrow d, same ﬁgure Fxg. 6* shows cer-
tain parts shown in Fig."6 detached. Fig. 7

detached which are shown at the left in
Fig. 8 is a side view of the parts
shown in Fig. 7 looking in the direction of
arrow e, same figure. Fig. 9 corresponds to
Fig. 8, but shows the parts in a different po-
sition. 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. Fig.
12 shows on an enlarged scale a modified con-

“struction of the dobby mechanism shown at

the leftin Fig. 1. Fig. 13 corresponds to Fig.
12, but showq the parts in a different posi-
tion. Fig. 14 shows a sectional view of the
lay and ot a modified construction of the
needle-bar. Fig. 15 corresponds to Fig. 14,
but shows some of the parts irra different po-
sition. Fig. 16 is a plan view of the parts
shown in Fig. 15 looking in the direction of
arrow g, same fignre. ' Fig. 17 shows on an
enlarged seale some of the parts shown in
Fig. 15 detached. Fig. 18 is a side view of
the parts shown in Fig. 17 looking in the di-

55

.shows on an enlarged seale some of the parts
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rection of arrow h, same figure; and Fig. 19

is a sectional view through the needle-bars,

‘showing a modmed consbructlon of the nee-

dle-holder-
In the accompanying drawings, A repre-

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

C, the breast-beam; D, the lay, mounted on
the lay-swords D'; E, the picker-sticks; F,
the movable shuttle-boxes—in this instance
two.on each end of the loom, mounted on the

We will now descrlbe our 1mprovernents

-applied to the parts of the loom above de-

scribed, and first the needle mechamsm
A needle bar 20 earries in this instance a
series of downwardly-ewtendm" needles 21,

8s5

90

-box-lifters G; H, the reed, and I I the har- .
nesses.’

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

- stead of with closed eyes throngh which the

10
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warp-threads are threaded, as is customary
inlappet and other similar looms. . _

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
guided in vertical slots 23’ in the guides 23,
fast to thé upper ends of the lay-swords D’
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 vermcal mo-
tion with said’arm, which is atiached by a
set-screw 24’ on a vertically-moving rod 25,

- which passesthrough ahub 24’ on qald arm 24

25
30
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" tical shaft 36.

6o

On the otiter end of one of the bars 22-—in this
‘instance on the right-hand end of the loom,
(shown .in Fig. 1)——13 fast an angle-iron 26,
carrying a stud 26/, on which is mounted 3
roll'27. The Toll 27 bears on a eam-surface,

‘(see Fig..6,) which controls the transverse
motion given to the needle-bar 20, carrying.

the needles 21, which needles engage the
warp-threads- and GATTY them across the ad-
]acent warp-threads.

We will now describe the mechanlsm for
producing the transverse motion 'of the nee-
dle-bar and needles, as desired.

A jack 28 (see Fig. 1) has one end.of 4 con-
nector 29 attached thereto and the other end
‘of said connector attached to one arm of the
bell-crank lever 30, pivoted at 30" on the loom-
arches B. The other armm of the bell-erank
‘lever 30 is attached to one end of a connector
31, which passes under a roll 32, mounted on

“a stud 33 on.a staud 34, secured to the loom
The other end-of said connector 31 ia’
attached to the outer end of a horizoutal le-

side.

ver 35, loosely mounted on a shaft 36. (See
Figs. 2 'and 4.) To an extension 35 on the
inner end of the lever 35 is fast one end of a
spiralspring 37. -The other end of said spring
37 is fast to the loom side. Thelever 35 has
thereon a stud 38, on which is pivoted-a pawl
39 for actuating the- ratchet 40 and held in

engageiment therewith by a spring 39, at-

tached to the .pawl 39 and 1o the lever 35.
{See Fig. 2.) The ratchet 40 is fast on the ver-
Extending under the ratchet
40 and also fust on the shafb 36 is a cam 41
‘and a second cam 42.  (See Kigs. 4, 5, and 6.)
The shaft 36 has. its bearlng in a. hub 43’ on

* the stand 43.

6

Tt will be seen that when 1he jack 28-is
raised the ratchet 40 will be turned one tooth
by -the pawl 39 through intermediate connec-

tions, and the eams 41 and 42, both fast on.
. the shaft 36, will be rotated 31m11a1_1y——1n this

instance one-‘ei_ghth of arevolution. The pe-

.The nee-:
“dle-bar 20 has in this instance at each end.a
bracket 20" thereon and a set-screw 20", by

714,909

ri'phery of cue cam 41 (see Figs. 4, 5, and 6)

bears on the rounded extension 44" on the le-
(See

ver 44, pivoted at 44" on the stand 43.
Fig. 6. ) The lever 44 has the slot 44" in its

free end, in which is supported: to extend.:

.downwardly, asshown in Figs.4and 5, astud
45, which bears on a flange or disk 46, faston .

arod 47. The inner-end of the rod. 47 is se-
cured to a guide-plate 48, and the other end

of the rod 47 extends throngh an arm of the

stand 43 and has a collar 49’ fast on it§ end, .-

between which and the stand 43 extends an

expansion-spring 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 cam 41.° The guide-plate 48 has secured
thereto near each end the inner ends of two
guide-rods 51, which pass through the.arms
on the stand 43. Said rods 51 hold and guide

‘the plate 48 as it is moved toward the lay

through the cam 41, lever 44, and roll 45, en-

.gaging the flange or disk 46 on therod 47 se-

cured to said plate 48 and moved away from
the lay by the spring 50.. ‘The periphery of
the cam 42, which extends below the cam 41
and is fast on the shaft 36, bears against the

‘rounded extension 52/ 6u the lever a2, 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'. The bal 53 has a
rounded extension 53", which bears.against
the flange or disk 54, fast; on the rod 55, whxeh
rod has attached to its' inner;end the cam-

g0
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plate56. Therod55 has bearlnas inabracket -

57, secured to the stand 43, and has an ex-
pansion-spring 58 thereon, conﬁned between
the collar 55’ and the bracket 57. (See Fig.4.)
The cam-plate 56 has extensions 56" at each

.end with' ribs or fins 56" thereon, which ex-
tend into and move in O'rooves in extensions

on the guide-plate 48. (See. Fig. 6.) The

“guide- plate 48 and the cam-plate 56 have in-

dependent horizontal ‘motions governed by
the shape of their respecuve acmatmc-ca,mq
41 and 42.

. The operatlou of the mechanism above de‘
seubed is as follows: When the lay begins to

105

1190

move forward, the roll 27 travels oa tire edge .

or bear 1ntr-sn1face of the guide-plate 48 (see

- Fig. 4) until it reaches the position shown in

'Flo' 2. Thenthelaybegins thereturn stroke,
and the shed opens. - The vertically-moving
rods 25, controlling the vertical movement of
the needle bar 20 dlld 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 -

on the backward stroke of the lay said roll 27
will engage and travel on the inclined ‘sur-
face 56"’ on the cam 56, thereby causing the
needle-bar 20 and the needles 21 to tnove trans-
versely to the left in Fig. 1 against the action

of spring 57, secared dt one end to the nee-

dle-bar 20 and at its other end to the guide
23. .

Thls transverse motion of the needle-»

- 120

125

130
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bar 20 will be repeated whenever an indi-

» “cationis made to lower the meedles into the
~“warp. < When it is desired to change the po-

o

sition of the needle-bar 20 previous to enter-
ing the warp:for the purpose of causing the

_needles 21 to engage a different set of warp-
- “threads,. the .cam 41 through jack 28 and
“intermediate’ mechanism is given-a partial

10

“ above- deseribed.

revolution, and the guide-plate 48 assumes a
new position through the operation:of parts
: When an indication is
next made for carrying the needles downward

-"into the-warp, the crossover motion will op-
: erate as before, but with the needles engag-

1

ing a-different series of warp-threads. ~'T'he

" cam 42, rotating on the same shaft and at the

.2°

- threads,

~oted on stud 44", (see Fig. 6,) adjustment is:

3o

‘ecam 50.

same tinie as ecam 41, econtrols the position of
the cam 56 relative to the guide-plate 48, and
therefore determines the amounnt of travel of
the needle-bar 20 transversely to the warp:
By virtue of the slot 44" in the le-
ver 44 and the slot 52" in the-lever 52, piv-

afforded between the.guide-plate 45 and the
Certain warp-threads, as many as
may be required for the pattern to be woven,
have been engaged by each of the needles 21
between their respective forked ends, and
these warp-threads, held up by the harnesses
in the well-known way, are carried out of
their normal position by -the transverse mo-

‘tion of the needle-bar and across and beyond

35

the corresponding group of adjacent warp-
threads.
their distance transversely they are carried
downward by mechanism to be hereinafter

- - described, and the warp-threads carried by

.v 4
45

85

the needles: form the whole or a part o6f the

bottom of the shed. At the same time the
adjacent groups of warp-threads not earried

down are raised, in the.manner to be-herein-'|
-after deseribed, to form the whole or part of

the upper shed, according to the number of
needles and the nature of the pattern. - .

_We will- now describe the mechanism for:
. carrying the needle-bar .20 and needles 21.
downward into the warp after they have been’
| brought up behind the needles which have

moved transversely, as above deseribed.
. One end .of a ‘connector 60 is attached to
:a jack 28 and passes over the rolls 61 and 62,

.mounted between theloom-arches. . Theother
end of :said connector 60 is attached to one:

end of a centrally-pivoted lever63. (SeeFigs.
3,7, 8,and 9.) -The lever 63 is pivoted on a
stud 64 on a stand 65, fast on-a cross-girth 66.
‘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

6o

held in the position shown in Fig. 9 by aten-
sion-spring. 68, connected at one end to the

* lever 63 and at its other.end to the floor, as

65

- in the Jower end of the collar 73 on the lower |

shown.in Fig. 9. A rock-shaft 69 is mounted
in bearings 70, secured to the lay-swords, and
has: fast thereon the rocker-arm 71,in the
outer forked end of which extend the ends of

the pin 77, free to move'in a horizontal slot

Immediately the needles have gone.

forming part of our improvements.

end of the vertieally-moving rod 25, which

‘extends through and has bearings 23" in the
guides 23. (See Fig. 7.)- The sapporting-arms

70

24 -of the needle-rod bars 22-are fast.on the .

rods 25. - In its normal position the needle--
bar 20 is heid up by the action of the spring

68. When it is degired to lower the nesdie-
bar 20-and needles 21, the jack 28, to whieh
the connector 60 is attached, is raised to roek

75

the lever 63, and the pin 63’ will have a down-

ward movement 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-

.per end of said bar 75 has the end 75 thereon
pivotally attached by the pin 75" to the.arm
.76, fast on the rock-shaft 69.

When the pin

8¢

63 moves downward in the slot 67" in thef' -

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

and needles 21 by force of gravity, assisted
by the spring .78, fast to the lever 63 and
to the end 75 on the rod 75, are brought
downward until the roll 79 on the stud 79" in
the slotted end 80’ of the arm 80, fast on the
rock-shaft 69, comes in contact with the cam-
plate 81, secured to the inner side of the loom
side. On the forward stroke of the lay the

roll 79 travels on cam-plate 81, as shown in .

Fig. 8, and raises, the needle-bar 20 and. the
needles 21, and on the backward stroke of

85
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the lay the roll 79, traveling on the cam-plate

81, determines the amount of downward,

movement of the needle-bar 20 and needles
21. When the jack 28, {o which the connee-
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 through arm
76 rock the shaft 69 and raise the needle-bar
20 and needles 21. ‘ '

We will now. describe the harness-motion

In cross-weaving the crossing over of the
warp-threads cannot begin until the shed has
opened sufficientiy for the needles to engage
their respective groups of threads. ~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
just erossed over above them. This opera-
tion requires time, and it will be sees that

at, one time in raising c{ert-ain warp-threads

in the ordinary formation and at another

time are required to wait the erossing-over
process, above deseribed, must have two in-
dependent actuating mechanisms: SR

At the left in Iig. 1 is shown thé dobby-
frame and portions of the dobby mechanism,
of ordinary constraection, with which ourim-

provements are combined.

~ In addition to the ordinary kuife-bars 90
and 91, whieh operate the hook-levers 92, piv-
otally mounted on opposite ends. of the lever
99', centrally pivoted on an extension.ou.the
jack in the ordinary way,is a ihirdknife-bar
93, having a motion backward.and. forward

(independent of the motion of thekuife-bars

1 Xele]

.105

113

-certain-harness - frames which are engaged

Izo

T3jo



'90,and 91) in tﬁe slot 94 of the dobby-frame.

“direction—that is, the knife-bar 93 makes-

ix0

20

#5

3o

(See Fig. 1.) The knife-bar 93, which is ih-

dependently driven. by a erank (not shown)
on a revolving shaft of theloom, is earried
out and back in its slot 94 while the knife-
bars 90 and 91 are making their travel in one

two complete movements out and in while
the knife-bars90.and 21 are making one com-
plete movement. A hook-lever 95, pivoted
on the end of a lever 95", pivotally mounted

on an extension on’ a jack, will when raised,
.a8 shown in Tig. 1, engage the kunife-bar 93

and through the intermediate eonnections

§ raise a harness-jack in the ordinary and well-

known way, except that the raising of the
jack is delayed and takes place in ‘half the
‘time ordinarily required. :

The harness-frame I, Fig,
frames requiring two independent motions.
Connectors 97 are attached at one end toa
jaek 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 I to raise said frame in the or-
dinary way. One.end of another connector
s100 is attached at one end to another jack
4nd at its other end to an offset spoke 101 on
the pulley or sheave 102.
of the sheave 102 and on opposite sides of
the same are fast the ends of the connectors

103, which are guided by flanges on the

sheave 102 ‘and pass over grooved  pulleys

104, mounted in brackets 104, and thence to

40

45

the harness-frame I, to whkich they are se-
cured.. Springs 103" are attached to the con-

nectors 103 intermediate the harness-frame 1
and the pulleys 104, as shown in Fig. 1.

It 'will be seen that when the harness I is
called by the jack 98+in the ordinary way the

connectors 103 between the pulleys 104 and-

the harness-frame I will hang slack, theslack
being taken-up By the springs 103". After
‘the crossing-over process above described-an
indication is made for the raising of the har-
ness I through the movement of the knife-

- bar 93 and intermediate connections to the

harness, during which time the connettors

.97 will hang slack. Thus the twoindepend-

55

Kile)

ent motions of the harness Irequired by the
nature of the weave are provided for. = -
‘It is necessary that the crossover-threads
have a slackening or easing motion during
the crossover process. - We will now describe
‘our easing mechanism, which 'is shown in

Figs. 3, 10, and 11 of the drawings:. . On the.

bottom shaft 109, Fig. 3, is fast a.eam 110,
having a groove 110" inone sidé thereof, into
which extends and travels a roll or pin 111
on a-lever 112, pivoted at 113 to a stand 114
secured to the cross-girth 66. The opposité
-end Jf the lever 112 has pivetally attached
‘thereto the lowerend 1150f a vertically-mov-

ing rod-116, which is guided at its upper end.

ip a bracket 117 and has.fast thereon a col-
iaz 118, carrying a plate-118".. - (See Fig. 10.)
TBle camn 110 through- the intermediate con-

1,is one of the.

To the periphery.

714,909

nections gives an,up-ar;d-dowri motion to the.
plate 118’ at every pick of the loom. :Sup-

ported in suitable bearings attached to the
stands 119 at the rear of the lcom are two
rock -shafts 120" and 121, having thereon
sleeves 192 and 123." Fast to the shaft 120
is the lever 124, having at .its free end a
notched extension 124', extending under the
platelis’. (SeeFig.10.) Alever125,centrally
pivoted on the end of thelever 124, is notched
at each end, as shown at 125’ and 125". A
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, whichisinitsnormal

70

75

8o

position when the easing motion isnotin use.
A connector 127 is: attached at one end to. -

the lower part of the lever 125 and passes
over a grooved roller 128 on the. lever 124

and is eonnected. at its end to one arm of an’

angle-lever 129, pivoted at 130 in 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-lever 133 is connected
by a connéctor (not shown) with a jack (not
shown) of the dobby mechanism. It will be
seen that the fovement of the dobby-jack

through intermediate connections will move.

the lever 125 against the dction of the spring
126 to cause its npper notched end 125 to ex-
tend over the plate 118, as shown in Fig. 10,
-and the raising of ‘the rod 116 and the plate
118’ thereon will raise the lever 124 and cause
the shaft 120 to rock to ease the warp, as will
be hereinafter described. ~Fast on the shaft
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, of bub shape, is fast
to the end of the easing-rod 135. (See Fig.
11.) The warp-threads 136, Fig. 3, pass from

ne.of the two beams 136/, mounted to turn
in sSuitablé béarings 136" around the fixed

85’
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rod 137, supported in stands 137, and over

the easing-rod 135 and through the harnesses

(not shown)-to the fell of the fabric in the
usual way.” The rocking of the shaft 120,

above described, by the raising of the lever

124 causes the easing-rod 135, conneeted with

said shaft, to be carried toward the front of
the loom, as shown in Fig. 10, thus prodacing
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
‘has a lever 139 fast thereon and a lever to
correspond with the lever 125, mounted on
the end of said lever 139, is the sawme as thée
operation of the'easing-rod: 135, above de-
scribed., ‘On each rod 120 and 121 is a sleove

122 and 123, réespectively, with levers corre-

sponding to the levers 124 and 139'and arms

125

corresponding to the arms 134 and 138, as .

shown in Figs. 3and 11. | The sleeves 122'and’
193 are freo. to-rotate on the rods120and-121.

There:are four sets of intermediate connec-:
 tions. between the four levers of the easing .

mechanism and fonr jacks iqf the dobby mech-

130



“anism.

.intermediate connections by its dobby-jack..
On the return or downward motion of the:

70

15
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The plate 118" on the red 116, which
rises:and fallg at every pick, rises free.unless
one of:the: fourlevers 125 is called through

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’ of the-levers corresponding to

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 operatlon of the easing motion due
to the strain on the warp- threada The stop-

-rod_141 limits the downward movemenr of

108 Ieverq
We will now descnbe Lhe modlﬁed con-

_struction of the dobby and harness Jack mech-

20 1

amsm which modified construction is shown
in 'Flo's 12 and 13 of thedrawings.. In these

: ﬁn'mes we have showh the pattem-surfae‘e

25
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and intermediate connections between the
pattern-surface and the hooked levers for op-
erating the same to cause them to be engaged

‘with or disengaged from the knife-bars 90 and

91, whieh are operated in the usual way. The
pattern-barrél 202 earries the pattern-chain
203, made upof links and barscarrying pegsor
pins. Fxtendingoverthe pattern-chainisase-
ries of weighted levers 204, pivoted at 205 and
which have the forked branches 204’ and 204",

Thebranch 204" engages the lower hooked le-
ver95 and the branch 204" engages the lower
end of the upright wire 206, whose upper end
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
]acks 211, to the lower end of each of which
is plvotally 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

45

to be engaged by the knife-bar 93.

and upper edge of the upper hooked lever 95.

The éxtreme end of the lever 212 is notched
* A stop-
bar 213, forming apper part of comb, prevents

., the lever 212 from being thrown up out of en-

50
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<ravement with the hook lever 95.

~ A coil-
spring 214, attached at one end to the lever
211 below lts pivotal support and at its other
end to a.stationary part of the frame, oper-
ates to hold the lever 211 and the lever 212
in the position shown in Fig. 12. The upper
end of each lever 211 passes through an elon-
gated slot in a loop 216, which has a pin or
stud 217, which engages the upper end of the
harness- Jaek 218, as shown in Em' 12. To

the opposite end of the loop 216 is attached .

the end of a connector (not shown) to-a har-
ness-frame in the ordinary way. . When the
jack 218 is moved to the left, Fw ‘12, the'loop
21() is.moved to.the left, as shown by dotted
lines, Fig. 12, without moving the lever 211,
the gmoved ‘end of said lever prevenmng the
loop from falling off of the lever 211.
the level 211 1s moved by, envaoement} of the

When-

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

Fig. .13, the loop 216 is also.moved by engage-

ment of thelever 211 with pin 217" inloep 216
without-moving the jack 218,
connector (not shown) the harness-frame con-

-5

and through a.

70.

nected with said loopis moved. -+ The pattern- .

chain, as shown in Figs. 12 and 13, operates

to hold the hooked levers 95 and thelever212
in three different positions. 'When thereisno
indjcator-pin under the lever 204,the hooked
lever 95 and the lever 212 will oceupy the po-
sition shown in Fig. 12, with the lever 212 in
position to be engaged by the knife-bar 93.
When a short indicator-pin 220 comes under
the lever 204 to raise it, it will lower through
intermediate connections the two hooked le-

75
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vers 95 and the lever 212 to an intermediate

or an inoperative position, so that the knife-
bars 90 and 92 and-the knife-bar 93 will move
in ‘and out without engaging either of said
hooks 95 or the lever 212. - When a long in-
dicator-pin 221 comes under the lever 204, it
will raise it to its highest position and through
intermediate connectionslower the hooked le-

‘vers 93.sufficiently to permit of engagement-

with the knife-bars 90and 91 and alsolowerthe
lever 212 to a position out of engagement with
itsknife-bar93. The knife-bar93isoperated

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

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 i

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.) Inthemodified construe-
tion instead of havinga single needle-bar we
have two parallel needle-bars 230 and 231.
Oneneedle-bar, as 230, isfast to an angle-iron
232, the same as in ]i‘wa 1, 4, 5,and 6, above
descn bed. Theangle-iron 232'has a hub-like
extension 232', in which is fast a sliding rod
or bar 22, corresponding to the bar 22 in Figs.

\85

90

95
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4,5, and 6 and extending through and 0rmded ‘

"in a vertical slot 23" in a guide- plate 23, Figs.

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

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 hub-like extensions 235’ is

fast to the needle-bar 231. The rod 934 i is
fast in the hubs 233, and a hub 235’ on a latch
235 is loosely mounted on said'rod 234. The
latch 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 upper end

of the lateh 235 aud the other end bears:

against the needle-bar 231.  ‘(See Fig. 17.)
Tl‘e lower hooked end 235" of the: 1atch 235

120

12§

130 .

extends under and engages the underside of -

the offset 232"’ on the angle-iron 232,as shown

.in Fig. 14, so that normally the two needle--
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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 previons
figures. Secured to the- guide-plate 23 is a
stand 237, having a bearing for the rod 238.
Fast on the rod 238 is an angle-lever 239, car-
rying the rod 240 in one arm and having a
connector 241 attached to the otherarm,which
counector is connected through intermediate
connections (not. shown) with a dobby-jack.
(Not, shown.) The raising of the jack when

" degired acts through intermediate connec-

5

20

236 and disengages thelowerend 235

25
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tions and the connector 241 to draw down the
arm of the-angle-lever 239, to which it is at-

tached, and cause the rod 240 to extend under
the hook 235 on the lateh 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-
dle-bar 20, the engagewent of the rod 240
with the hook end 235" of the latch 235, as
above described, moves the lateh 235 on its

.pivotalsupportagainsttheaction of thespring

~it

from the
offset 232" on the angle-iron 232, leaving the
needle-bar 230 free to he lowered, while the
needle-bar 231 remains in its raised position,
held up by the engagement of the hook 235’ of
the lateh 235wish the rod 240, asshown in Fig.
15. It will be undersyood that the rods 238
and 240 extend transversely across the loom,
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 upper side of
the extension 232", Fig. 17, on the plate 232
strikes against the lower edge of the plate

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) operates to

move the aungle-lever 239 and earry the rod-

240 out of engagement with the hook 2385’ of
the lateh 235, as shown in Fig. 14. A stop

242 on the rod 238 engages the upper surface
of the latch 235, as shown: in Fig. 14, and

- . prevents the needle-bar 231 from being car-
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ried np above a desired point. Each needle-
bar 230 and 231 carries a series of separate
needles 244, each of which in this instanceis

secured in a separate holder 243, which. is.

supported on the needle-bars by means of ex-

tensions 243’, between which the needle-bar

extends. (See Fig. 15.) A set-screw 245
through the upper extension 243" engages the
upper edge of the needle-bar and holds each
needle in its desired adjusted position on the
needle-bar. ‘
In Fig. 19 is shown a modified construetion
of the needle-holder. In this figure-the nee-
dle-holder 246 has a slotted extension 246’ of
sufficient length to act as a guide for the nee-

~ dle-bar 231.- One or moreof theneedle-hold-

65

‘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 vertically

714,909

through the lay, Figs. 14 and 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. : .

It will be understood that the details of con-
struction of our improvements may be va-
ried, if desired, and we donot limit our in-

vention to the partienlar mechanism shown

in the drawings and described 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 eveér been used in automatic eross--

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

70
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engaged and then by the movement of the.-

needles carry said warp-threads over adjar

- ecent warp-threads or groups of warp-threads

in the cross-weave operation.

Having thus described our invention, what -

we claim as new, and desire-to'secure by Let-
ters Patent, is— . o

1. Inautomatic cross-weave mechanism for
looms, a needle-bar carrying needles having,
forked or two-pronged ends to engage certain
of the warp-threads, means for-communicat-
ing a horizontal inotion to the needle-bar and

needles to carry the warp-threads engaged by

the needles simultanéously past adjacent

warp- threads, or groups of warp-threads, -

means for communicating a vertical motion
to the needle-bar and mneedles to carry the
warp-threads engaged by the needles verti-

85
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cally between the other warp-threads, to form- -

one part of the shed, and means for moving.

the remaining warp-threads to form the other. -

part of the shed, substantially as shown and
deseribed. , o
2. Inautomaticcross-weave mechanism for

10§

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

certain of the warp-threads, means for com-
muunicating a horizontal motion to the needle-
bar and needles to carry the warp-threads

‘I10

engaged by the needlés simultaneously over -

adjacent warp-threads, or groups of warp--

threads, means for communieating a down-
ward. motion ‘to the needle-bar and needles
to carry the warp-threads engaged by the nee-
dles down between the other warp-threads,

g

to form the.bottom of the shed, the remain- "

ing warp -threads being raised to form the
top of the shed, and means to return the

120"

needles to their normal position, s,u-bstant_igm ¥ '

as shown and described. -

- 3. In automatic eross-weave mechanism for .

looms, the combination with a needle-bar car-
rying needles with their lower ends forked
or two-pronged to engage certain of the warp-

125

threads, of means for communieating a hori- .

zontal motion to the needle-bar and needles
to earry the warp-threads engaged by the

needles simultaneously over adjacent warp-

threads, or groups of warp-threads, and means

130

for communicating a downward motion to the N
needle-bar and needles to carry the warp-’ .
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‘threads engaged by the needles down between

the other warp-threads to form the bottom of
the shed, the remaining warp-threads being"

" raised to.form the top of the shed suhsnan-

10

15
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tially as shown and described.
4. Inautomaticeross-weave mechdmsm for

]ooms the combination.with.aneedle-bar ear-

rying needles with forked ends to engage cer-
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
needlesoveradjacentwarp- threads or groups

~of warp-threads, said means consistini of a
ecam-surface, a sliding bar attached tothe nee-

dle-bar and ha,vmﬂr dI‘()]I orsurface engaging
said cam-surface, and mechanism, mterme-
diate the cam- surfac and a jack of the dobby
or- head motion, to communicate motion to
the cam- curfaee toward and away from the
needle-bar, by the raising of said jack, and
control the horizontal movement of the nee-
dle-bar, substantialiy asshown and described.
5. Inautomatic cross-wedave mechanism for
looms, the combination with a needle-bar car-’
rying needles with forked ends to engage cer-
tain of thie warp-threads, of means for com-

- municating a horizontal motion to the needle-
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bar to earry the warp-threads engaged by the
needlesoveradjacent warp-threads, orgroups
of warp-threads, said meaps consisting of a
cam -surface, a sliding bar attached to the
needle-bar and having a roll.or surface en-
gaging said cam- surfa.ce and mechanism in-

‘termediate the cam- sﬁlface and a jack of the

dobby or head motion, to commuunicate mo-
tion to the cam-surface toward and away from
the needle-bar by the raising of said jack, to
control the horizontal movement of the nee-
dle-bar, said mechanisni consisting of a disk -
fast on a rod attached.to the cam-surface, a
bar or lever engagingsaid disk, a rotary cam
engaging said lever and fast on a shaft, and
said bha,fr. aratchet fast thereon, alever loose
on said shaf(z and earrying a pa.wl engaging
said ratchet, and connections from said lever
to the jack, substantially as shown and de-

"~ seribed.

.50
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6. Inautomaticcross-weave mechanism for
looms, the combination with a needle-bar car-
rying needles with forked ends to engage cer-
tain warp-threads, of means forcommunicat-
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 bar, aud the lower ends
of said rods econnected with a rock-shaft, and
said ‘rock-shaft, and connections therefrom .
to a centrally pivoted 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
said lever and allow the needle-bar to drop

by uravxtg, snbstan’mally as shown and de—
sonbed
7. Indutomdnc cross-weave mechanism for

7

10

looms, the combination with a needle-bar car-. =

rying needleq with forked ends toengage cer- -
tain warp-threads, of meansfor.communicat- -

ing a downward motion o the needle-bar,-
after a horizontal motion has been communi-.5
-cated thereto, to carry the warp-threads down

hetween. tha other warp-threads to forin the
bottom of the shed, said means. consntmo of
vertical rods, moving.in guides and connect-
ed with the needls-bar, and the lower ends

of said rods conneeted with a rock-shaft, and’
said rock-shaft, and connections t,ﬂerefrom-

to a centrally pivoted lever, and said lever,

'80_,

and & spring attached thereto to maintain the' .

lever in its normal position, and through in-

85’

termediate connectionstheneedleinitsraised . -

position, connections from said lever to a
jack, the raising of ‘which acts to move said
lever and allow the needle-bar to drop by
gravity on the backward stroke of the lay,

go.

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-surface, and the en-
gagement of said roll -with said cam-surface
limiting or determining the downward move-

{

meént. of the needle-bar and needles on the .

backward stroke of the lay, substantmlly as

shown.and described.-
8. Inaloom having aubomabic'cros's-wea.Ve
mechanism,. the combination with :certain

harness-frames which are engaged atone time

in raising certain warp- threads, in the ordi-
nary formation of the shgd, and at another
time are required to. wait the ¢rossing over

100
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of certain warp-threads carried by the nee-

dles; of two independent pattern-controlled

mechanisms for separately’ actuating: said

harnesses, substannally as shown and de- -

seribed.

9. In the dobby mechanism of a loom, the
combination with the two knife-bars Whlch
operate the hook: levers, and throu«rh inter-

‘mediate connections the harness-jacks, of ‘a
third knife-bar having a horizontal recxpro--
cating motion mdependenb of the motion of-

the: first-mentioned knife-bars, and - making

do

11§

one complete movement for a half-movement..;__ ’
of the othér knife-bars, and a hook -lever "

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

said jack being delayed and occupying half
the time of theraising of the other jacks, sub-
s‘rantlally as showh and described. .
10.:In the dobby mechanism of aloom bav-
ing automatic cross-weave mechanism, the
combination with the two knife-bars which
operate the hook-levers, and - t;hrougb% inter-
mediate connections the harness-jacks, of a
third: knife-bar having a horizontal recipro-
cating motion mdependent of -the motion of
the first-mentioned- knife-bars, and making
one complete movement for a half—movemenn

25
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of the other knife-bars, and a hook-lever
adapted to be engaged by said third knife-
bar, and through intermediate connections
operate or raise a harness-jack, the raising of

said jack being delayed and occupying half

the tinte of the raising of the other jacks, and
mechanism, intermediate the jack and har-
ness, controlled by the movement of said
third knife-bar, said mechanism comprising
a cpnnector attached at one end to'the jack,

and_at 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
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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-

. ingrodcarryinganengaging plate,and meaus
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for moving said rod and plate, of a recking
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 contrelling the movement of said
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
controlled Dby the pattern mechanism, and
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 loom, the
combination with two reeiprocdting knife-
bars, hooked levers to engage the knife-bars,

‘the pattern-surface, and connections inter-

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
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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 combinatioi. with a .needle-bar,
carrying needles, and adapted to have a hori-

.zontal and a vertical movement, of a seecond

eedle-bar carrying needles, connected and
adapted to move with the first-mentioned

v
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needle-bar, and also adapted to be discon-
nected therefrom, to remain stationary dur-
ing the movement of the first - mentioned
needle - bar, substantially as shown and de-
seribed. : : ' N

16. The combination with a needle-bar cax-
rying needles aud adapted to have a horizon-
tal and a vertical movement, of a second nee-
dle-bar carrying needles, connected. to and
adapted to move with thefirst-mentioned nee-
dle-bar, and also adapted to be disconnected
therefrom, to remain stationary during the
movemeunt 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 desecribed. :

17. The combination with a needle-bar, of
a needle-holder having aslotted extension, to
act as a guide for a second needle-bar carry-
ing needles, substantially as shown and de-
seribed.: i

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 of the needle toward

the same. . . : :
19. In across-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
warp-threads between the forks or prongs on
movement of the needles toward the same,

substantially as shown and described.

20. 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-
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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 or two-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 mmeans eonsisting of a cam-
plate moved by a revolving cam controlled
by the pattern mechanism, snbstantially as

"shown and deseribed.

22. In automatic cross-weave mechanism
for looms, the combination with a needle-bar
carrying needles with forked or two-pronged
ends to engage certain of the warp-threads,
of means for moving thesaid needles horizon-
tally to engagea predetermined warp-thread,
orsetof warp-tlireads, substantially as shown
and described. _

23. In automatic cross-weave mechanism.
for looms, the combination with a needle-bar
carrying needles with forked or two-pronged
ends to engage.certain of the warp-threads,

I10
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.. plane to engage a portion of the upper shed
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. of means for moving the said needles horizon-

.~ tallyto engage a predetermined warp-thread,

1o

or get of warp-threads, said means consisting
of a guide-plate moved by a revolving cam

“c¢ontrolled by the harness mechamem sub-
_stantially as shown and described.

. 24, In antomatbic cross-weave mechanism
for looms, a needle-bar earrying needles with
their lower ends forked or two-pronged to en-
gage certain of the warp-threads, meéans for

_communicating horizontal motion to the se-

18
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lected warp-threads by said needles, to there-
by cross the said selected warp- thleads over
a thread, or set of adjacent threads, substan-

‘tially as shown and described.:

25. In automatic eross-weave mechdmsm
for looms, the combination with a series of
needles exfending directly in front of the
reed and having forked or two-pronged ends,
of means for moving said needles in a hori-

.zontal plane, and in a vertical plane, and

then returning them to their normal position,
substat\tially as shown and deseribed.

26. In automatic cross-weave mechanism
for looms, the combination with & series of

needles extendinu directly in front of the

"~ reed and having 101ked or two-pronged ends,

-3e

of means for moving said needles in a hori-
zontal plane toengage a portion of the warps,
and then to move them in a vertical plane,

.and also the warp-threads engaged by said
‘needles, the other warp-threads being moved

- in a vertical plane inan opposite direction to

35

form the shed, while the reed is in its back-

ward position, substantlally as shown and de-

seribed.
27, In automatic cross-weave mech&msm

. for looms, the combination with a series of

40

" needles which extend directly in front of the

reed, and have forked or two-pronged ends,

" of means for moving said' needles in a hori-
- zontal plane to cause them to engage a por-

45

tion of the warp-threads, and then move them’
-in a'vertical plane, and the warp-threads with .
,t.hem, the other warp- -threads being. moved

in a vertical plane in an opposite duecmon
to form the shed for the insertion of a ﬁllmw

_-in the shed thns formedgwhile the reed is in

© - “itsbackward position, substa.ntlally as shown
50. ¢

and described.
98. In  automatic cross-weave mechanism

“for looms, the combination with a series of

6o

"reed, and have. forked or two-pr

needles which extend directly in front of the

of means to move said needles in % horis

of the warp, and then move said needles in
a-vertical plane ¢ surry the warp-threads so
engaged into the plane of the lower shed and
across a portion of the warps of said lower
shed, said warps being moved intc the npper

-plane of theshed, sothata filling-thread may | -

- mechanism,

1S

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

29. In automatic cross-weave meehamsm
for 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

move theportion 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 ﬁlllnrr thread, and means to return sald
warp engagers or needles to their normal po-
sition, a,ll duunw one back-and-forth move-
ment of the reed, subsbdn,tlally as shown and
desecribed.

30. Inaloom havingautomaticcross-weave
the combination of harness-
frames and means to operate them in the
formation of a shed, and an auxiliary pat-
tern-controlled meehamsm independent of
said means and adapted to act on some of said
harness-frames in addition to.said means.

31. Inaloomhaving automatic cross-weave
mechanism, the combmatlon of a roll over
which the warp-threads pass, a rod for mov-
ing said roll to ease the warp-threads, and
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patteln -controlled means for operatlvely con-

necting and disconnecting the rod aud roll.
32. Ina warp-easing mechamsm forlooms,

a rocking lever, a roll or rod over which the

warp-threads pass controlled by said lever,

a pivoted lever carried by the free end of the ‘

rocking lever, areciprocating rod for moving

the’ rockmfr lever by engagement with the sald ;

pivoted Iever and pattern-controlled meansto
determine the engagement of the rod and pr-

-oted lever.

33. In anautomatic cross-weave mechanism

for looms, the combination with a needle-

bar carrying needles having forked or two-
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pronged ends, and means f01 communicating . -

a horizontal motion \to the needle-bar, said
means comprising a cam-surface, a slldlng

bar connected to the needle-bar and carrying’

a surface or roll to engage said cam-surface,

11§

end pattern-controlled mechanism to com-

wunicate 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: . ' o
"o Co DEWERY,
M. Haas,



