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UNITED STATES

AVERY BABBETT, OF

PATENT OFFICE.

AUBURN, NEW YORK.

IMPROVEMENT IN LOOMS.

Specification forming part of Letters Patent No. 7,714, dated October 8, 1850.

To all whom it may concern:

Be it known thatI, AVERY BABBETT, of Au-
burn, in the county of Cayuga and State of
New lmk have invented certain new and
useful Impm\ ements in Looms for Weaving
Carpets and other Fabrics; and I do hereby
declare that the following is a full, clear, and
exact description of the same, reference be-
ing had to the accompanying drawings, which
are referred to in and form a pmt, of such
deseription.

Iwillin the first place describe the material
parts of the loom into which I have intro-
duced my improvements, and with these im-
provements introduced as the sameave found
in the entire loom when in working order.

The accompanying drawings contained on
four sheets, and numbered from Figures 1 to
12, both inclusive, and lettered to correspond
where they show corresponding parts, repre-
sent, taken together, the entire loom, into
which I have introduced my improvements
and comprehend those improvements.

Fig. 1 represents the lower part of the
loom—that is, the partnearest to the driving-
pulley with the upper frame-work and all the
upper part of the loom removed. Fig. 2 rep-
resents theside elevation of the loom with the
accompanying parts, and shows the location
of the parts. It includes the loom in eleva-
tion up tothe cross-rail of the frame shown at
the bottom of Fig. 3. Fig. 3 represents the
top parts of the loom, including the pattern-
cards, Jacquard machine, &e. Tig. 4 repre-
sents a part of the back board with a part of
one of the journal-needles and parts of two of
the journal -hooks. Fig. 5 represents the
lower end of the vertieal slide that raises the
draft-boards. Iig. 6 showsthe upper end and
fixtures of the same slide. Iig. 7 shows the
relative position of the treadle and picker-
sticks. Iig. 8 showsthe race-board of thelay
in dotted lines svith the thread-protector un-
derneath in all its parts. Fig. 9 shows the
take-up rolls with the parts of the frame in
connection removed so as to show the mode
of operation of the rolls. Tigs.10 and 11 are
oleographic projections of the thread - pro-
tector, Fig. 10 in a front view, and Fig. 11 in
an end view.. Fig. 12 is the triangular cam

which regulates the working of the draft-
“hoards.

“First. The first part of myinvention relates
to the working of the series of shuttle-boxes.

I work the entire series by means of motion
commuricated to it through and from a sin-
gle rotating shaft, which revolves with a
speed equal to one-half or less than one-half,
butnever greater than one-half, of the speed
with which the shaft that moves the lay re-
volves, the shaft that works the shuttle-boxes

varying in speed according to the kind of
goods requued to be made.

In Tigs. 1 and 2, A is the driving-pulley.
B B is the driving-slmft ranning through the
driving - pulley and through the 1oom from
side to side. Cis a pinion on the driving-
shaft B B, working into the wheel D on the
shaft K E.

In Fig. 1, on the shaft K E is the pinion F,
kamo into the wheel G on the shaft H, on
which Shatt are two cams, each malked 1.
Each of these cams worksa pulley J, attached
to an arm K. Kach of these arms is keyed
fast to a shaft L L. To each of these shafts
is also keyed fast an arm M, with five fingers
or projections N N N N N on the end, oneof
which arms and fingers is alsoshowninFig. 2.
Between the ﬁnoels N N N NN work qmall
pulleys secured to studs, one pulley between

every two fingers andone pulley fo each stud.
Three of these studs on one side of the loom
areshown in Fig.1 marked O O O,and three of
them on the other side of the loom are shown
in Fig. 2 marked O O O. These sixstudsare
serew ed fast to two slides, three studs to each
slide. One of these slides on one side of the
loom is shown in Fig. 1 marked P P, and the
other on the other side of the loom is shown
in Fig. 2 marked P P, the number of pulleys
being always the same as thenumber of shut-
tle-boxes oneithersideof theloom. Attached
to each of the two slides P P P P are two
arms. Two of these arms on one side of the
loom are shown in Fig. 1 each marked Q and

two of them on the other side of the loom are
shown in Fig. 2 each marked Q. These four
arms are secmed to the ends of two series of
shuttle-boxes, one series on each side of the
loom, (one series being shown in Fig. 2 marked
R R,) one arm being secured to each end of

each series.

In Fig. 1 it will be seen that as rotary mo-
tion is given to the shaft H by the pinion I
and the wheel G, the two camsIIon eachend
of the shaft H wﬂl as it revolves depress the
ends of the two arms K K, to which are at-

tached the two pulleys 'J J, one puiley to each -
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arm. The two shafts L I, will thus be turned
and the finger ends NN NNNNNNN N
of the two arms M M will be carried npward
and carry up with them the two slides PP P
P and the entire series of shuttle-boxes R R,
Fig. 2, on both sides of theloom. The weight
of the entire series of shuttle-boxes and of
the two slides P P P P will always keep the
two pulleys J J in close contact with the two
cams I 1. The shaft II must revolve with a
speed equal to one-half or less than one-half,
but never greater than one-half, of the speed
with whieh the shaft 8% Fig. 2, hereinafter
described, that moves the lay revolves. In
making plain two-ply goods the shaft I re-
volves with a speed equal to one-half of the
speed with which the shaft 83, Fig. 2, revolves.
In making plain three-ply goods the shaft 0
revolves with a speed equal to one-third of
the speed with which the shaft S3, Fig. 2, re-
volves. In making shot about threeply
goods the shaft IIrevolves with aspeed equal
to one-sixth of the speed with which the shaft
S%, Fig. 2, revolves. In making shot about
two-ply goods the shaft H revolves with a
speed equal to one-fourth of the speed with
which the shaft 8° Fig. 2, revolves. Tliese
different rates of speed require corresponding
variations in the shapes of the cam I T and
D’, hereinafter mentioned.

Second. The next part of my invention re-
lates to the throwing of the shuttles and to
the regulation of theirthrowing. Ithrow the
shuttles by means of motion communicated
to them through and from either one rotating
shaft or two rotating shafts (and, if two, par-
allel to each other and revolving in opposite
directions with equal velocities) revolving
witha speed equal to that with which the shaft
that moves the lay revolves; and I regulate
the throwing of the shuttles, as required, by
the kind of goods to be made by causing either
the one rotating shaft or the two rotating
shafts to slide so that the shuttles shall be
driven regularly from eitherside, as required.

In Eig. 1 on the shaft E E is a miter bev-
eled wheel S, working into another miter bev-
eled wheel T of the same size. Through the
wheel T is the shaft U U, which by means of
the two feathers V Visprevented from turn-
ing in the wheel, while the shaft U U slides
in the wheel in the direction of its length.
The shaft U U is coupled to the shaft W W
by the cross-head X X X. Keyed tothe shaft
U U is a wheel Y, which works into the wheel
Z. The wheel Z is keyed fast to the shaft
W W, ' ' :

In Fig. 1 on the shaft H is a pinion A’,
working into the wheel B’. The wheel B’ is

- keyed to the shaft C’. On the shaft ¢’ is a
cam D’. Keyed to the shafts UU and W'W
are the two wipers E’ E’, one on each shaft.
At the end of each of these wipers E’ E’ isa
pulley E’. It will be readily seen that when
rotating motion is communicated to the driv-
ing-shaft B it is communicated thence to the
¢hafts E E, I, and ¢, successively, and pro-

duces a rotating motion in the cam D’ against
the pulley G/, Fig. 1, which is secured to the
cross-head X X X. This canses the cross-
head X X X to slide in the box H’, Fig. 1,
which as it slides causes the shafts U U and
W W to slide with it. Underthe cross-head
X X X is a horizontal spiral spring I/, Fig. 1,
which keeps the pulley G’ steadily in con-
tact with the cam D’ as the cross-head X X
X slides. : :

In Fig. 1, as rotary motionis given to the
shafts U Uand W W, as before indicated, and
as sliding motion is given to the same shaft
by the cam D’, it will be readily seen that the
pulleys ¥ I’ on the wipers E’ E’ will be
thrown upon the treadle J’ K’, Fig. 7, so as
to depress them, one wiper acting on one
treadle and the other on the other.

In Fig. 1, I* I* T* 1* are four boxes. Be-
tween these four boxes are two shafts J* J4,
one shaft in each pair of boxes. On each of
these shafts is a quarter-circle or quadrant
K* K% Each of these quarter-circlesor quad-
rants K* K* has two arms. At the upper ex-
tremity of each of the guadrants K* K% are
two bolts and an iron strap at L* L¢ for the
purpose of securing the twoleather straps M+
M*  These leather straps M! M*extend down-
ward, and are attached to the ends of the
treadles J* K4 Fig. 7, one strap to one end of
each treadle by the iron straps and bolt N¢
N4, Fig. 7, one on each treadle. The box O*
holding the treadle J’ is shown in Figs.1and
7,and theend of thetreadleJ’, opposite to the
end where the leather strap M*is attached, is
shown in Fig. 1 at J".

In Fig. 1 on the shafts J* J* are keyed the
sockets P* P4 holding the picker-sticks Q* Q*
R* R* are iron straps and bolts securing the
two picker-strings S* 8t St 8! to the sockets P+
Pt one picker-string -to each socket. The
picker-strings $* 8* 8* 84 extend upward and
over the ends of the picker-sticks Q* Q! in
the manner shown at the point T*and extend
both ways along the front side of the series
of shuttle-boxes R R, Fig. 2, and are shown
again at the point U% Fig. 2, between the
picker V¢, Fig. 2, and the series of shuttle-
boxes R R, Fig. 2, and are attached to the
picker V¥, Fig. 2, by the bolt W4, Fig. 2. In
Fig. 2 the bolt W* also secures a leather strap
X4 attached to the small picker-stick Y4
This picker-stick Y* runs downward, and is
inserted in a socket projecting upward from
the quadrant Z% This quadrant Z* is placed
upon a pin A® held by the box B% The box
B is secured to the lower rail of the frame-
work of the lay by two bolts at C°. D%is a
leather strap, one end of which is attached to
the quadrant Z*and the other end to the
spiral spring at E%. It will be seen, therefore,
that when the wipers E’ E’, Fig. 1, depress
the treadles J” K’, Fig. 7, by passing over the
curved pieces F?® ES, Fig. 7, placed upon the
upper side of the treadle J’ K’,Fig. 7, 0ne on
each, theshafts J¢ J% Fig. 1, willbe turnedin-
ward by means of theleatherstraps M* M4 Fig.

TR
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1, passing over the quadrant K, Fig. 1, and

will carry with them and turn inward the

picker-sticks Q' Q!, Fig. 1, by that means
drawingthepickers V4 Fig.2, alongthepicker-
rod G5 Fig. 2,tothe oppositeend of the series
of shuttle-boxes R R, Fig. 2, and causing the
shuttle to be driven out of the shuttle-box,
after which, by means of theleatherstrap X4
Fig. 2, attached to the small picker-stick Y?,
Fig. 2, and the spiral spring E3, Fig. 2, and
the leather strap D% Fig. 2, the picker V¥
Fig. 2, is immediately returned to its origi-
nal place outside of the series of shuttle-boxes
R R, Fig. 2, between the two fingers H5 H5,
Fig. 2. On the opposite side of the loom the
picker V¥ the bolt W* the leather strap X4,
the picker-stick Y% the quadrant Z* the pin
A3, the box B3, the two boltsat C? the leather
strap D% the spiral spring E’ the picker-rod
G?%, and the two fingers II° H’ as the same are
shown in Fig. 2, arereproduced in exactly like
mechanism. In Fig. 1, instead of the two
shafts U U and W W, there may be a single
shaft performing the office of the two shafts.
If there are two shafts, they must be parallel
to each other and must revolve in opposite
directions with equal velocities. The velocity
of the revolution of the shaft, if one, and of
each of the two shafts, if two, must be equal
to the velocily with which the shaft 83, Fig. 2,
revolves.” The sliding in the manner de-
scribed of the shaft, if one, and of the two
shafts, if two, causes theshuttles tobedriven
regularly from either side of the loom, as re-
quired, and regulates their throwing as re-
quired by the kind of goods to be made.
Third. The next part of my invention re-
lates to the positivetakingupof the cloth. I
take it up by means of friction-rolls, which
have a regular and positive motion and

around which the cloth moves,and I combine

with those rolls acompensating-lever, which
operates so as to drive the cloth-beam more
slowly as the roll of cloth on it inc¢reases in
diameter.

In Fig. 1, I is a wheel, (shown by dotted
lines,) the lower edge of which is shown in
Fig. 2. In Figs.1and 2 this wheel works into
the pinion C on the driving-shaft B B, and is
keyed to the shaft M’, which runs through
from side to side of the loom. The shafts B
B and M’ are both represented in Fig. 1 as
broken off, but they are continued through
in fact to the opposite side of the loom. The
shaft B B has onits opposite end at a like po-
sition - with the pinion C a pinion exactly
like the pinion C, and the shaft M’ has on its
opposite end at a like position with the wheel
1. a wheel exactly like the wheel L.

In Fig. 1, on the shaft M’ isacam N’. On
the opposite end of the same shaft M’, and
in a like position with the cam N’, is a cam
exactly like the cam N’. The cam N’ works
a pulley O’ directly over it. (Shown by dot-
ted lines.) This is a friction-pulley and has
its ‘bearings in the lower side of the lever

P’ P’ P’. Ubpot the other side of the loom,
and in a like position with the pulley O’,is a
friction-pulley exactly like the pulley O’ and
having its bearings in the lower side of a le-
ver exactly like the lever P’ P/ P/, and in a
like position with that lever. The lever P’
P’ P’ is shown in Fig. 2 at P’.

In Fig. 2 parts of two vertical rods Q" Q'
are shown. A partof one of them isshownin
Fig. 1. In Fig. 1 the rod Q' is connected
with one end of the lever P’ P’ P’ in the
joint R’, In Fig.1ltheother end of the lever
P’ P’ P’ is placed upon a stud a, secured to
the side of the loom, and there is a like stud
upon the other side of the loom to which the
lever that has been mentioned as like the le-
ver P’ P’ P’issecured. The stud a isshown
in Fig. 2. The rod Q', Fig. 2, that is not
shown in Fig. 1, is connected with the other
lever that has been mentioned aslike the
lever P’ P’ P’ in a joint exactly like the
joint R’,

In Fig. 1 on the wheel B? is a click, a dog
% and aspring G to hold the dog F? onto the
ratchet C.  On the end of the shaft E? E? is
a ratchet II® This ratchet H? is also shown
in Fig. 2.

In Fig. 1, I? is a vertical slide, to which is
attached a dog J* J% To the vertical slide I?
is also attached a stud K% From thestud K?
projects a pin 1.2, which carries a pulley M2
N?is a spring holding the dog J* J* onto the
ratchet H% In Fig. 2 the shaft E?E? is ex-
tended on toward the front part of the loom,
ontothe end of which shaft E? E?near the front
post of the loom is keyed a wheel O% This
wheel O? is shown in Fig. 9, as is also the
front end of the shaft E*E>

In Fig. 9, P? is a wheel of the same size as
the wheel O% and iskeyed to the shaft Q® Q%
R? is an intermediate gear between the wheel
P? and the wheel O? and is secured to the
stud 8% The top of the stud S?is shown in
Fig. 2 bolted to the breast-beam Y’.

In Fig. 9, T?is aboxleveling the three front
take-up rolls U? U* U%  V?1L V22 V?3 are gears
on the rolls U? U?U? one on each. The gear
V322 works into the gear V?3,and the gear V?*3
works into the gear V2. W? isa worm-wheel
keyed.to the shaft of the roll U? on whichis
the gear V*1, the top of which roll is driven
outward by the worm X? on the shaft Q* Q3
the worm X? working into the worm-wheel
W2 The roll V% on which is the gear V?3
and the gear V*3 are also shown in Fig. 2,
and the threerolls U? U? U? and the gear V?*3
are shown in Fig. 1.

In Fig. 1 it will be readily seen that as ro-
tary motion is given by the wheel L’ to the
shaft M’, the shaft M’ carrying with it the
cam N’, on which rolls the pulley O’ in the.
lower side of the lever P’ P’ P’, a vertical
motion is given to the pulley end of the lever
P’ P’ P’.  As vertical motion is given to the
lever P’ P’ P’ it operates the vertical slide I?
by means of the pulley M? the vertical slide
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I? carrying with it the dog J? J2, which works
into the ratchet H? which is keyed onto the
back end of the shatt E? E2,

In Fig. 1, after the cloth leaves the take-up
rolls U? U® U?, it passes down to the floor un-
der a roll not shown in any of the drawings,
but like the roll Z2 hereinafter described,
under the frame-work Y? Y? Y? Y?, under the
roll 72 and onto the cloth-beam shown at A®
in Iig. 2. In Fig. 1, B®is the lower end of a
stationary dog that holds the ratchet-wheel C3
in Tig. 2. The whole of the dog B? is shown
in Fig. 2.

In Fig. 2 the ratchet-wheel C*is keyed upon
the thimble D3, one end of which thimble D?
is a pinion E? working into the large toothed
wheel I, which wheel I is keyed fast to the
shaft G® of the cloth-beam A3 On the shaft
G® is a lever IT% in one end of which is placed
a stud I3, Spanning this stud I® is a forked
piece J® J5 coming down from the lever P’ P’
P’, Fig. 1, attached to it at the farther end of
the stud K3, Fig. 1, and worked by it with a
vertical motion. .

In Fig. 2, on the opposite side of the shaft
G% and on the lever H? is a slide L%, to which
is attached a weight M3 On the upper end
of the slide L? is a hook N3, to which is at-
tached a cord 0% running around a spool P3.
The hook N¥, the cord 0% and the spool P? are
represented in dotted lines. The other end
of the cordo®is not shown, but the cord o?
passes around the spool P? and is fastened to
an upright piece attached with a joint to the
floor below, the upper end of which upright
piece works against the cloth on the cloth-
beam as it winds on, and as the cloth-beam
fills up carries out the slide L’ and keeps it
opposite the extreme periphery of the eylin-
der formed by the cloth on the cloth-beam A3,
Q® is the upper end of a dog, the lower end of
whichisrepresented in dotted lines. Thisdog
Q’ works the ratehet C°. RPisaspiral spring
holding the dog Q® against the ratchet C3.

From the foregoing description it is obvious
that in consequence of the compensating
movement of the slide I? on the lever H? the
cloth must be wound upon the cloth-beam A?
with a uniform tension whether the roll of
cloth on the cloth-beam A%be larger orsmaller.
The mathinery thus described for taking up
the cloth ‘produces a positive take-up. The
three take-up rolls are covered with eloth and
are properly friction-rolls. The cloth passes
under the upper front roll, then backward
and around the middle roll, and then forward
and over the lower roll, and then down to the
roll before mentioned that is like the roll Z?,
Fig. 1.

IFourth. The next part of my invention con-
sists of a positive let-off motion, whereby I
effect a regular and uniform delivery from
the yarn-beam of a certain and invariably-
equal length of yarn at each regular and uni-
form delivery.

In Fig. 2 three rolls V/ V/ V’ have each of
them one bearing in the slide U’, and they

have cach of them another bearing in the

slide on the opposite side of the loom, which
is hereinafter mentioned as like the slide U”.
The gears W’1 W’2 W’3 are on thelet-off rolls
V’V’V’, one on each. The gear W’2 works
into the gear W’3, and the gear W’3 works
into the gear W’1. X’ is a worm - wheel
keyed to the shaft of the roll on which is the
gear W'2, the top of which roll is driven in the
direction of the breast-beam Y’ by the worm
7’ on the shaft A% the worm Z’ working into
the worm-wheel X’. The shaft A%is boxed
onto the slide U’ at A*L and-slides withit.” On
the opposite end of the shaft A?is a wheel B2
and a ratchet C% The end of the shaft A2
the wheel B3 and the ratchet C?ave alsoshown
in Fig. 1. '
In Figs. 1 and 2 the wheel B?is loose on
the shaft A’and runs in gear with the wheel
D? on the shaft E*E% As the wheels D? Fig.
1, and B? Fig. 1, run together and are equal
to each other in number of teeth, the shaft

E? E? Fig. 1, and the shaft A2 Fig. 1, will -

have the same amount of motion, and as the
worm-wheel W?, Fig. 9, and the worm-wheel
X’, Fig. 2, are equal to each other in all re-

spects, and as the worm Z’, Fig. 2, and the .

worm X2 Fig. 9; are equal to each other in
all respects, the front take-up rolls U? U? U?,
Fig. 9, and the let-off rolls V/ V'’ V’, Fig. 2,
will have the same amount of motion, all six
of the rolls being of the same diameter.’
The machinery thus described for letting
off the yarn produces a positive let-off, and
that and the positive take-up before de-
scribed operate together as one piece of ma-
chinery. The positive let-off produces a regu-
lar and uniform delivery from the yarn-beam
of a certain and invariably equal length of
yarn at each regular and uniform delivery.
The three let-off rolls are covered with ¢loth
and are properly friction-rolls. The yarn
passes from the yarn-beam over the lower
back roll, then around the middle forward roll,
and then backward around and over the up-
per back roll to which the worm-wheel X/,
Fig.2,issecured. Theyarnis drawn off from
the yarn-beam by the friction of the yarnon

the rolls and not by theé pressure of the rolls

againsteach other, there being no other means
of rotating the yarn-beam so as to let off the
yarn except the pulling of the yarn through
the rolls as the loom works it up.

Fifth. The next part of my invention con-
sists in preventing the opening and closing
of the shed from producing an increased or
diminished strain upon the warp-threads.
This I effect by the regular and positive ad-
vance of the let-off rolls toward the harness

through an invariably equal distance atevery
opening of the shed, and by their return

through the same distance at every closing
of the shed, as hereinafter described.

In Figs. 1 aud 2 the pitman T/ terminates
at one end at the upper extremity of the le-
ver P’ P’ P’ in a joint 8’. At the other end
it is connected with the slide U’, Fig. 2, in a

54
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joint like the joint 8’. Upon the opposite
side of the loom and in a like position with
the pitman T is a pitman exactly like the
pitman 1", terminating at one end at the up-
per extremity of the lever which has been
mentioned as like the lever P/ P’ P’,and ina
joint which is in a like position with the joint
S’ and exactly like it, and connected at the
other end with a slide in a like position with
and exactly like the slide U’ in a joint like
the joint 8’. Tt will be seen that as vertical
motion is given to the pulley end of the lever
P’ P’ P’, Fig. 1, it will communicate a hori-
zontal sliding motion to the slide U’, Fig. 2,
which slide will carry with it the rolls V/ V/
V’, Fig. 2. .

In Fig. 2, by means of the motion of the
slide U’ and of the machinery connected with
it I produce a regular and positive advance
of the let-off rolls toward the harness through
an invariably equal distance at every open-
ing of the shed and their return through the
same distance at every closing of the shed,
and thus the openingand closing of the shed
are prevented from producing an increased
or diminished strain upon the wash-threads.

Sixth. Thenext partof myinventionrelates
to theworking of the lay to beatup the cloth.
I work it by means of slides and connecting-
rods or pitmen, as hereinafrer described.
The peculiar feature of my slidg is thatit is
worked by means of a combination of ma-
chinery, consisting of a shaft, a crank, a
crank-pin, a pulley, and a slot. The motion
of the slide is communicated to the lay by
means of connecting rods or pitmen, which
are attached to the frame-work of the layand
are so arranged as to brace the frame-work of
the lay. . ’

In Fig. 2 the shafts® has keyed toit a wheel
T3 of the same size as each of the wheels D
and L’. The wheel 1° is immediately above
the wheel L’ (shown in dotted lines in Fig. 1)
and worksinto it. TheshaftS® runs through
the loom from side to side, and on the oppo-
site end of the shaft S® and at a like position
with the wheel T2 is a wheel exactly like the
wheel T%, and working into the wheel which
has been described as on the shaft M’ and
as exactly like the wheel /. On theextreme
end of the shaft 8%is a carved arm U3, repre-

sented in dotted lines, and carrying a pulley

V3 attached to the arm U2 On the opposite
end of the shaft S® and at alike position with
the arm U? is a curved arm exactly like the
arm U3, and carrying a pulley which is at a
like position with and exactly like the pulley
V3, and is attached to the arm whieh has been
described as like the arm U®.  The pulley V3,
for which,however, a crank-pin on the curved
arm U?® may be substituted, works into the
curve or slot W3 The curved piece X® has
two shafts Y® Y?® projecting out from it, one
on each side. The curved piece X® and the
shafts Y®Y®are supported by and slide in the
boxes Z* Z°. Attached to the curved piece
X3 and running through it and projecting
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from it on both sides, is a pin or stud A* At
On the ends of the stud A* A% one on each
end, are placed two pitmen B* B* and C* C4,
one on each side of the curved piece X3, C* Ct
being a straight one running directly from
the inside of the curved piece X°® to a stand
D4 bolted to the race-board E* of the lay, and
B! B! being in the form of and acting as a
brace and running from the outer side of the
curved piece X°®to a stand F* bolted to the
frame-work G* G*of thelay. Therace-board
It of the lay is secured to the frame-work G*
G* of the lay at HI®. On the opposite side of
the loom the curve or slot W3 the curved
piece X3 the shafts Y?® Y3, the boxes Z3 Z3, the
pin or stud A* A4 the pitmen B* B* and C!
C4, the stand D*, the race-board E! of the lay,
the stand F*, the frame-work G* G*of the lay,
and the point H! are reproduced in exactly
like mechanism. The axes of the two shafts
Y? Y3 and the axis of the shaft $® are in the
same horizontal plane, the oneat right angles
to the other. The axes of the two shafts Y?
Y? are in the same vertical plane and in the
sanie horizontal plane with each other. It is
apparent therefore that when rotary motion
is given to theshafts 83 a sliding motion will
be producedin the direction of the lengths of
the shafts Y? Y® which astheyslide will carry
with them the curved piece X3 and the pit-
men B* B* and C* C* and cause the race-
board E* of the lay and the frame G* G* of
the lay to vibrate for the purpose of beating
up the cloth.

In Tig. 2, I is a stand secured to the floor
and holding the frame-work of the lay. J°J°
are joints in which the frame-work of the
lay vibrates. KP° wherever found in any of
the figures, represents the frame-work of the
loom. This frame-work is represented as
broken off and removed in several places the
better to exhibit the machinery.

Seventh. The next partof myinvention re-
lates to the throwing of the loom out of gear.
I cause it to throw itself out of gear when-
ever a shuttle fails to go into its proper box
at the proper time, and also whenever the
connection formed by any weft-thread be-
tween its shuttle and the cloth is not main-
tained during the whole time of the passage
of that shuttlethrough the warp-threads, and
this I effect by the operation of hooks at-
tached to the bed of the lay, as hereinafter
described. In the arrangement for stopping
the loom when the connection of the weft-
thread is broken the hooks are combined
with wires or prongs for the reception of the
weft-thread, as hereinafter described, and are
operated by the passage of the shuttle into
the shuttle-box, as hereinafter deseribed.

In Fig. 1, behind the driving-pulley A and
upon the driving-shaft B is a slide 1* L?, hav-
ing two pins M’ M? projecting from it and
running through the tubes N5 N°® in the cen-
ter of the driving-pulley A,one through each
tube. The tubes N® N5 are also shown in
Fig. 2. This slide 15 15, Fig. 1, is worked in
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the direction of the length of the driving-
shaft B, Figs. 1 and 2, by the lever O3, Fig. 2,
secured to the stud P% Fig. 2, the lower end
of the lever 0% Fig. 2, being inserted in the
crease Q% Fig. 1, and the upper end extend-
ing upward and being inserted in and run-
ning through the spring §° $% Fig. 2, below
the handle R% Fig. 2. As the handle RS, Fig.
2, attached tothe spring $* 8% Fig. 2,is pulled
inward toward the frame-work K° of the
loom, and asthe spring $°S%, Fig. 2, is hitched
onto the catch 1% Fig. 2, the pins M’ M?, Fig.
1, projecting from the slide 15 L?, Fig. 1, and
ranning through the tubes N° N5 TFigs. 1 and
2, in the center of the driving-pulley A, Figs.
1 and 2, pass into the holes which are shown
in the plate U U% Fig. 2, keyed onto the
driving-shaft B, Figs. 1 and 2, by which
means a connection is formed between the
driving-pulley A, Figs. 1 and 2, and thedriv-
ing-shaft B, Figs. 1 and 2. The driving-pul-
ley A, Figs. 1 and 2, and the slide 17 1, g,
1, are loose on the shaft B, Figs. 1 and 2.

In Fig. 2, on the back side of the series of
shuttle-boxes R R are flat steel springs V?
V3 V3 turning outward from each of the shut-
tle-boxes. Screwed onto the inner sides of
the springs V* V3 V5 are the pieces W3 W3 W5,
one on each. As the shuttle comes into the
shuttle-box it crowds against the piece W3
and forces the spring V7 outward, as repre-
sented in the drawings, and is therefore held
steady by it and prevented from rebounding.
On the frame-work G* G* of thelay issecured
an upright stud X% On the stud X?is placed
a hollow eylinder Y% having two arms Z5 75
projecting from it. Above and across one of
the arms Z° 77 is placed a slide AS, which is
secured to the arm by a pin A%, At one end
of the slide A’ is a piece BY, connected to the
slide A® by the joint C% The two spiral
springs D DY, one projecting out onto and
pressing against the upper side of the piece
B% and the other projecting out onto and
pressing against the lower side of the piece
BS, are designed to keep the piece B in its
place, its place being as represented in the
drawings. The other end of the slide A® runs
through the stand E° at B, The stand ES is
bolted to the frame-work G* G* of the lay.
To the other of the arms Z5 Z7 is secured
rod FS. Therod F®is continued on and works
againstthe hook G 'The hook G issecured
to the under side of the stand D*by a nut and
. bolt, and is kept against the end of the rod
Ef by thespiral spring H® immediately under
it. Thehook G'and the rod F° on the oppo-
site side of the loom, and which are alike on
both sides of the loom, are shown in Fig. 8.

In Fig. 2, from underneath the race-board
" ¥t of the lay project three hooks I°J6 K6
These hooksarealsoshownin Fig. 8. In Fig.
8 the hook I is secured fast to the crooked
arm L® by the rod M® The hook K®and the

crooked arm N°¢ are keyed fast to the shaft

0%0°% On the ends of the two crooked arms
I5 and NF are secured two studs PS P¢, one on

each arm. The two studs PP% PS {ermivdte
each in a joint at its upper end with the two
studs QF Q°secured to the two levers R® R¥,
one stud to each lever. The two fulcrums
5% 85, one to each of the two levers RS RS, are
secnred to the under side of the race-board
! Efof the lay. On theopposite ends of the
two levers R¥ RS are two joints, one to each
lever, connecting the two levers R® RS, with
two upright eonnections T¢ T one connection
to each lever. The upper ends of the two
pieces T TS are secured to the plates U1 U2
by two joints, one to each plate. Extending

down from underneath the two plates U1 U$2.

are four pins V6V’ two on each plate. The
four pins V¢ V¢ are guided so that they may
slide in a vertical direction by two stands W*
W¥ one stand to each pair of pins. In the
upper side of the two plates USl U2 sixteen
wires are inserted, eight in each plate, bent
in the manner shown in the drawings. X¢ X6
are two small frame-works immediately above
the two plates UL U2, one above each plate,
secured to the front of the race-board Ef of
the lay at Y°® YS each by two bolts. Under-
neath the twoframe-works X°X° are eighteen
wires, nine under each, (only four of which
are shown in the drawings,) coming down the
thickness of the wire below the front sides
and ends of the two frame-works X¢ X¢ and
running parallel with their lower edges and
turned up and riveted through the c¢ross-bars
75 75 nine through each cross-bar. Thehooks
I% and J, the crooked arm L, the rod M¢, the
upright piece 1Y% the plate U%2, the frame-
work XS and the shaft O° O% are shown in
Figs. 10 and 11. The two pins V¢ V¢ and the

stand W® are shown in Fig.10. The stud PS¢,

the stud QF, the lever R, the fulerum 8¢ and
the pin VPare shown in Fig.11. Figs.10and
11 are drawn full size.

It will be obvions in Fig. 8 from the fore-
going description that as the race-board E* of
the lay is earried forward for the purpose of
beating up the weft-thread the two hooks I¢
and K°® having each of them a curved swell
on its lower surface, which curved swell on
K*is shown at A" will, as they pass forward
and over the two pulleys BT and C7, one over
each pulley, (which pulleys B7 and C7 are se-

cured to the stud D7) be thrown upward into

the position in which the hook XK°®is repre-
sented in Fig. 8. Thus by the action of the
hook K¢ the shaft O° O° will be turmed so
that in consequence of the connection before
described of the shaft O° O° with the plate U1
the plate Ul will be dropped to the position
in which it is represented in Fig. 8, and be
held there by the hook Gf, and the lever E7,
which lever K7 is keyed fast to the shaft Of,
the hook I°being loose on the shaft 0¢0f, and
being connected by means of the rod M® with
the crooked arm Lf, which crooked arm LS is
also loose on the shaft O Of will, whenever
it is thrown up by passing over the pulley C7,
have the same effect on the plate U2 thatthe
hook K°® has on the plate U®l, and the plate
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U2, when dropped to a like position with that
in which the plate U®l is represented in Fig.
8, will be held down in consequence of the
hook G¢ Fig. 2, ecatching, as the hook I% Figs.
2 and 8§, rises, a projection on the side of the
hook I, Figs. 2 and 8, and holding firmly the
hook 16, Figs. 2 and 8.

In Fig. 8 the two hooks 1° and K%have two
pieces F7 7 secured to them at their tops,
one to each. 'The hook J® has its bearing at
G*, and extends backward under the two
pieces F7 F7, and as the two hooks I K¢ are
always up-when the lay recedes, the two pieces
F7 F7will be raised from the back end of the
hook J¢, so that the hook end of the hook J¢
will fall downward, and in case the shuttle
as it is thrown does not go into the box on
the opposite side of the loom neither of the
two hooks 1° K® will be dropped down, and
the hook end of the hook J® will not be raised.
Consequently, as the lay returns forward, the
hook J® will cateh the slide T5 H” HY, Fig. 2,
and the spring 8°S% Fig. 2, will be let go and
the loom be thrown out of gear. Thepiece B7
isshown in Fig.10. The curved snell A7, the
two pulleys B" C7, the shed D7, and the bear-
ingat G"are shown in Fig. 11.

In Fig. 2, as the shuttle is thrown from the
left-hand side of the loom to the right, carry-
ing the thread withit, as shown in Fig. 8, and
goes into one of the series of shuttle-boxes R
R on the right-hand side of the loom, one of
the springs V5V? V3 is crowded outward and
carries with it the slide A® which is secured
to the arm Z% by which means a sliding mo-
tion is given to the rod F¢in the direction of
its length, which crowds off the hook G® and
lets the hook end of the hook I° drop down-
ward, causing the plate U%2, Fig. 8, to pass
upward and catech the thread between the
wires in it and the wires in the frame-work
X6 Fig. 8, above it,in which case the hook I¢
as it drops raises the hook end of the hook J¢
to a level with it and just above the slide T*
H* H7, so that the hooks I J® pass over the
slide T% H™ H’, and the loom works on.

In Fig. 8, as the shuttle is thrown from the
right-hand side of the loom to the left into
one of the series of shuttle-boxes on the left-
hand side, there being the same number of
shuttle-boxes on each side and like machin-
ery on the left-hand side with that repre-
sented on-the right-hand side in Fig. 2 as in
connection with the series of shuttle-boxes R
R, a sliding motion is produced in the rod F¢,
the end of which is shown, so that the hook
G* is crowded off and the lever E'is let go,
caunsing the hook K¢ to drop and the slide U*
1 to rise and catch the thread between the
wires on it and the wires on the frame-work
X8 and as the hook end of the hook K®drops
it raises the hook end of the hook J®to a level
with and just above the slide T° H” H', Fig. 2,
so that the hooks J° K’ pass over the slide 1%
H* HY, Fig. 2, and the loom works on. Itis
worthy of remark here that the hook end of

he hook JS is always down when the lay re-
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cedes, and is always ready to catch the slide
TSH"H', Fig. 2,and will cateh it unless taken
up by one of the hooks I° K°as they drop
downward.

In Fig. 8, whenever the weft-thread breaks
or is exhausted from the bobbin in the shut-
tle,so that it is not present between the slides
US1 U2, respectively, and the frame-works
X6 X8 respectively, the wires on the plates
USL U%2 pass up between the wires on the
frame-works X°® X6 and by them thus en-
abling the hook end of the hooks I°I{® to pass
farther downward and catch the slide T HY
7, Fig. 2, and as the lay passes forward the
loom is thrown out of gear, as before repre-
sented. Thus it will be readily seen that
from whichever side of the loom and in what-
ever order the shuttles are thrown, the hooks
IS K% J® are always ready to perform their of-
fices.

My thread-protector is constructed with
wires, but may be construected with prongs.
The principle on which I construet it and the
machinery connected with it is to place the
wires or prongs between which the weft-
thread lies sufficiently near together to be
sensitive to the presence of the finest thread
and to multiply the number of wires or prongs
and bring them closer together as the fine-
ness of the weft-thread increases. It will also
be seen that it is the passage of the shuttle
into the shuttle-box that works the machinery
which throws the loom out of gear when the
weft-thread is not found between the wires
of the thread-protector at the proper time.

The parts.of the loom immediately in con-
nection with the treadles which are shown
in Fig. 1 are also shown in Fig. 7, and are
lettered in Fig. 7 to correspond with their
lettering in Fig. 1

ighth. The next part of my invention con-
sists of a conditional let-off, whereby yarn is
let off from the yarn-beam in consequence of
there being an improper strain on the warp-
thread, and whereby such letting off of yarn
ceaseswhenever the proper strain on the warp-
threads is restored.

In Fig. 2, I" I isarod lying across the loom
immediately above the warp and resting
lightly upon the warp. One end of the rod
17 17 is shown resting upon a curved piece J7,
bolted to the frame-work K° of the loom at J°.
The other end of the rod I"I" rests upon alike
curved piece on the opposite side of the loom,
bolted in a like manner to the frame-work of
the loom on theopposite side. Resting upon
the top of the rod I I"is a nut K. The nut
K7is screwed onto the top of a rod 1%, which
passes through the rod 17 1°. The rod L7
passes down through the warp and is eurved,
so that it passes on clear of the cloth-beam
AP The lower end of the rod L7 is shown at
L7, Fig. 1. In Fig.1 therod 1.7 is attached to
an arm M7. The arm M’ is secured to a stud
N7at N%. On the stud N7 and connected with
and at right angles to the arm M is an arm
07, extending downward. On the arm M7 is
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suspended a hook P% holding a weight Q.
Secured to the lower end of the arm O7is a
rod R7 R, extending to and connected with a
vertical slide 8. The vertical slide 87 extends
upward through a slot in the plate 17, and
has a hook extending downward from it at
ST The vertical slide S7is connected with
the vertical slide U7 at U". "To the vertical
slide Uat V7is attached a dog V7, which works
into the ratchet W”. 'T'he ratchet Wiis keyed
fast to the shaft A% X7 is a spring holding
the dog V7 against the ratchet W7. The top
of the dog V7 is shown on the farther side of

. theratchet W7. Close to the vertical slide S7
is another vertical slide Y?, which passes up-
ward through the plate 17, and is secured by
a bolt Z7 to the lever A%, The lever A® works
upon.a stud secured to the frame K? of the
loom at A®. The lever A%is also shown in
Fig. 2, where it will beseen that as it goes for-
ward it curves upward and passes over a ver-
tical stud BS, the vertical stud B® being se-
cured to a ring C8% which is secured to the
shaft M’.  The parts just deseribed, as in Fig.
2, are shown in dotted lines under the carved
piece X5, ‘

Now it will be seen in Fig. 2 that as rotary
motion is given to the shaft M’ the vertical
stud. B?, being secured to it, will revolve with
it and give a vertical motion to the curved
end of the lever AS. The vertical slide Y7,
(seen more distinetly in Fig. 1,) being attached
to the lever A® at Z7, will have a vertical slid-
ing motion.

In Fig. 1, as the rod I T, Fig. 2, is raised it
will, from its connection with the vertical slide
S7, bring the vertical slide 87 forward over
the beveled stud D8, which is secured to the
vertical slide Y?. Asthe vertical slide Y has
a vertical motion, it will carry up the verti-
cal slide 87 and operate the dog V7, attached
to the vertical slide U and working into the
ratchet W7. The ratchet W7 being keyed to
the shaft A% and the wheel B? being loose on
the shaft A? as before represented, the shaft
A% will be at liberty to turn. The eclick or
dog T?, secured to the wheel B2 and held down
to the ratchet C* by the spring G2 will always
prevent the wheel B? from turning on the
shaft A* when the wheel B?is driven by the
wheel D? the ratchet C? being keyed fast to
shaft A2

In Fig. 2 the nut K may be adjusted by
screwing it. Itisin practiceso adjusted that
with the ordinary tension which the warp-
threads have in weaving they will not affect
the rod I7 I7, although they are in contact
with it; butif the tension of the warp-threads
is increased they will raise the rod 17 I7, and
thus, by means of the machinery which has
just been described, there is provided a con-
ditional movement for the three let-off rolls.
V'V’ V’, Fig. 2, in addition to their positive
movement before deseribed, by which condi-
tional movement sufficient yarn, and no more,
will be let off from the yarn-beam to restore
their.given strain to the warp-threads.

In Tig. 2, B8 is one head of the yarn-heam
resting on the box F8 G° G® G3 (3® are two
pieces secured to the frame-work K° of the
loom, one piece on each side, to which pieces
are secured on the inside vertical guides for
the harness-journals, one of which harness-
journals is shown at I1® % L* L8 L® repre-
sent the warp-threads going through the har-
ness J® J8 J8 K9 is the cloth on the cloth-
beam. J%is the cloth passing over the breast-
beam Y’. M5 is a roll holding the upper

‘edge of the reed N%. 08 is a temple.

Ninth. The next part of my invention re-
lates to the working of the draft-boards.
I work the draft-boards or combs when
they are used by forming and breaking the
conuection between the draft-boards or
combs and the machinery that works them by
means of the two hooks-H? H? as hereinafter
described; and in connection with the move-
ment hereinafter described of the Jacquard
machine to which the harness is attached I
use for the purpose of moving the draft-
boards in correspondence with the movement
of the part of the jacquard to which the har-
ness is attached the combination of machin-
ery hereinafter described, consisting of the
two jacks X% X8 X8 X8 the two rods Z3Z8, the
slide B? B and the pin C".

In Fig. 2, on the upper ends of the rods
Q' Q" and between them and the two trian-
gular slides P® P8 P8 P P8, Fig. 3, thelower
end of one of which triangularslides is shown
in Fig. 2 at P8 are two nuts, only one of
which is shown in Fig. 2, (marked Q3%)
there being one nut Q® on the upper end
of each rod Q’, and each triangular slide
P8 P8 PS5, Fig. 3. Each nut Q% has in the
lower end of it a screw between it and the
rod Q" and in the upper end of it a socket

and set-screw, sothat as thenuts Q% are turned

on the lower ends of the triangular slides P8
Ps P8 P8 P8 P8, Fig. 8, those triangular slides
will be raised or lowered, carrying with them
the frame-work RS, Fig. 3, of the Jacquard

machine above them, which rests upon them:

and is bolted to them by two Dbolts on each
side of the loom, as shown at V8 V¢, Fig. 3,
and thus by the turning of the nuts Q8 the
height of the harness will be adjusted. .In

Irig. 3, RS, wherever found, represents the

frame-work of the Jacquard machine. On

_the cross-rail %1, Figs. 2 and 3, of the frame-

work K7 of the loom opposite K°1, Fig. 3, is a
box 88, Fig. 3, which servesas a guide for the
lower end of the triangular slide P® P8 P8,
Fig. 3. In Fig. 3, on the upper end of the tri-
angular slide P® P® P® are two boxes T3 T8
which serve as guides for the upper end of
the triangular slide P® PS PS; and are bolted
to the frame-work K% of the loom at U%. On
the triangular slide P® P® P8 secured to its
inner upper extremity, is a joint holding
the upper end of the connecting-rod W8, the
lower end of which rod W®is fastened to one
end of a rocking-beam or jack X8® X8 at Y8,
The opposite end .of the jack X% X8 has at-
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tached to it a rod the lower end of which is
shown at Z% and which is like the rod WS
The jack X® X8 is shown in dotted lines, and
is secured at A° to the frame-work K5 of the
loom. On the opposite side of the loom the
boxes 8% the two boxes T8 TS, the two bolts
V8 V8, the connecting-rod WS, the rocking
beam or jack X5 X8 and the rod Z® are repro-
duced in exactly like mechanism. Omwe box
T8 and one bolt V¥ on the opposide side of
the loom are shown.

In Fig. 5 the two rocking beams X® X8 X8
X% are pzutlv shown with tiieir inner ends at-
tached to the two rods Z3 Z8 one to each.
The upper ends of the rods Z8 Z8 are secured
each by a joint to the slide B° B°. The slide
B B® is placed upon a pin €7, which projects
downward from the vertical slide D D?, rep-
resented as broken off at the upper eund.
The upper end of the vertical slide D? D?® is
also 1‘epresented in Figs. 3 and 6.

In Fig. 3, on the upper end of the vertieal
slide DY DY is a cross-head E° K% turning
downward at E° and secured to the veltlcal
slide D? D°by the bolt F? in the center of the
cross-head EY K°.

In Fig. 6 the vertical slide D DY a part of
the cross-head 1Y E° and a part of the hori-
zontal piece I’I’are shown tur ned around, so
as to present the opposite side of them from
that shown in TFig. 3.

In Fig. 3 G° G” are two joints, one on each
side of the center of the cross-head X° E, in
which the upper ends of the two hooks H° H?
work,one hook ineach joint. The two hooks
HY H° are connected together by a horizontal
piece I* 1% which is attached to them at H?
% 1Into the under edge of the horizontal
piece I' I° are inserted two springs, one of
which is shown at J% The other spring is
like the spring J? and in like position with
it. The spring J* which is shown in Fig. 3,
is also shown in Fig. 6. DBetween the two
springs J9 and secured to the shaft K° Fig.
6, is a triangular cam 1% one point of which
is shown in Figs. 3 and 6 projecting against
the spring J%. The triangular cam L is fully
shown in Fig. 12.

In Fig. 6, between the cam I.° and the hex-
agon M or wheel with six points and six pro-
JeCtIDO' pins is a box N? holding the shaft
K® The shaft Xis secured atits opposite
end to the vertical slide D® D%. 00" is a
vertical slide with a cross-piece on the bot-
tom pressed down onto the wheel M by the

spiral spring P? for the purpose of holding.

the points of the cam I° steadily against the
springs J? when required.

In Fig. 3 the two upper rails RS R¥ RS RS
of the tmme worlke of the Jacquard machine
extend outward,and at RS1 R1 RS1 R31 curve
upward. On the ends of the two upper rails
RS R® RS RE are four boxes Q° Q° Q° Q" one
on each end. The shafts R? R are carried
by the four boxes Q° Q’ Q° Q°, one shaft by
each pair of boxes. On the outside of the
boxes Q° Q*Q° Q° are four arms §° 87 8% S,

keyed to the ends of the two shatts R* R® at
T 19 T2 T9 one arm on each end of each of
the two shafts. On the opposite ends of the
four arms 8* §° §% 8 arve four joints U® U? U?
U? one joint on the opposite end of each arm
connecting with the four arms 8° 8* 8% 8 four
rods,-one rod with each arm, three of which
rods are shown marked V® V® V9 and the
fourth of which is exactly like each of those
that are shown. These four rods are secured
to four slides, as shown at W° W? W? one
rod to each slide, three of which slides are
shown marked W? W W and the fourth of
which is exactly like each of those that are
shown. Secured to the four arms S% S0 &9 §°
at X X? X® X? are two cross-pieces X? X? X*
X one cross-piece to each pair of arms. To
the centers of the two cross-pieces X X X!
X% at Y? Y9, are bolted two curved pieces Y?
Y?Y one curved piece to the center of each
cross-piece. In the inner ends of the two
curved pieces Y° Y®are two slots or openings
2978 one slot in the innerend of each curved
piece. In these two slots Z° Z% are inserted
two pins running through from side to side,
one pair to each slot.

Ifrom the description before given it will
have been seen that vertical motion is given
to the two vertical rods Q' Q’, Fig. 2, by the
two levers P’ P’ P/, Fig. 2. The amount of
that ver tical motion is in each of the rods Q’
Q’, Fig. 2, equal or nearly equal to one-half
of the opening of the shed of the warp-threads.
As then in Fig. 8 vertical motion is given to
the two vertical rods Q" Q’, Fig. 2, it is com-
municated to the two triangular slides P8 P®
P8, which as they move carry with them the
wholeframe-work R8of the Jacquard machine
and also the two knot-boards A A, two tail-
boards, the end of one of which is shown at
B thetwo slides C1° C¥ the eylinderor prism
D over which the pattern-cards run, all the
upper part of the pattern-cards E° K B the
back board F the sliding back board G,
the needle-board, of which the upper edge is
shown at Y, and the four eylinder-hooks J¥
JIO JWO g0 and, in short, all the parts that or-
dinarily constitute a Jacquard machine. It
will thus be seen that by the connection of
the upper partsof the two triangular slides P*
PsP8with thetworocking-heamsor jacks X8 X8
X8 X8 the vertical slide D® (the lower end of
which and its connection with the two rock-
ing-beams X® X5 X*® X% are shown in Fig. 5)
will slide downward at the same time that the
two triangular slides I° P8 P slide upward
and will, asitslides downward, carry down the
two of the fom slides W? W WP, that are
shown in Fig. 3 as drawnup. As the vertical
slide D? D? comes dewn, carrying down with
it the wheel MY, FIO 6, one of thesix project-
ing horizontal pins on the wheel M® Fig. ¢,
will come in contact with the vertical stud Jw,
Fig. 6, which will cause the wheel M? Fig. ¢,
to turn, thereby throwing one of the points
of the triangular cam 1.°, Figs. 6 and 12,
against that one of the two springs J? which
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is not shown in Figs. 3 and ¢, whereby that
one of the two hooks H® H? which is shown in
Fig. 3 as hooked into the slot Z° will let go
its hold and the horizontal piece I° I° be car-
ried across, so that the hook end of the other
one of the two hooks H® H® will hook onto the
slot Z°, which is shown in Fig. 8 as below it,
this last-named slot Z° being at that instant
brought up by the motion of the Jacquard
machine to a level with the hook F? that is
on the same side with it; then as the Jacquard
machine goes downward again the draft-
board that was before down will be drawn up.
This' mode of working the draft-boards is
equally applicable to the working of combs
where they are used instead of draft-boards.
My mode of working the draft-boards may be
used with two Jacquard machines instead of
one, and in that case the hooks H? H°, of which
there will be four, will still be worked in cor-
respondence with the working of the draft-
boards.

Tenth. Thenextpartof myinventionrelates
to the movement of the Jacquard machine.
I attach the harness to the knot-boards, (or to
their equivalent, beinga part of the Jacquard
machine,) as hereinafter described, and I then
move the part of the jacquard to which the
harness is attached regularly and statedly in
correspondence with the beating up of the
lay, so as to aid in opening and closing the
shed, as hereinafter described; and the har-
ness, the moving parts of the Jacquard and
their connections with the lower part of the
loom are so arranged that when the loom is to
be thrown out of gear the weight of the har-
ness and of these parts and connections op-
poses the greatest possible resistance to the
momentum of the loom. The whole of that
weight rests on the two levers P’ P’/ P/,
Fig. 1, and through these levers and the two
pulleys O’, Fig. 1, on the two cams N, Fig. 1.
When the layisback, (at which time, if at all,
the loom is to be thrown out of gear,) that
weight rests on the partsof the two cawmns N7,
Fig. 1, that are nearest to the shaft M’, Fig.
1, and therefore opposes the greatest possible
resistance to the momentum of the loom. I
also use as a part of the Jacquard machine
and for the purpose of permitting the draft-
boards to come down without crowding out
the cylinder or prisin the combination of ma-
chinery hereinafter described, consisting of
thetwo slides Y, the two springs Z¥, and the
two needles Q0.

In Fig. 3, K192 K1Y K®] KPRV KW KPP K gre
four hooks on the Jacquard machine, each of
which has a joint at its lower end. Three of
the joints areshown at LYLY LY, The fourth
jointis like each of the other three. Attached
to the four joints L L0 LY are four pieces
MO MO MO MY one piece to each joint, which
extend downward through the frame-work of
the Jacquard machine, as shown at N0 N1,
Attached to the four pieces M0 M M M are
four wires O 0¥ O O, one wire to each
piece, extending downward and attached to

7,
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the harness-journals, one of which is shown
at I8 H8 Fig. 2, one wire to each harness-
journal. On the opposite side of the Jac-
quard machine the four hooks K2 K K101
K10 K K1 K K1 the four joints 110 L0 T,19,
the four pieces M M M MY, and the four
wires O O O O are reproduced in exactly
like mechanism.

In Fig.4, Frepresents the backboard hold-
ing the back ends of the wire needles, a few
of which are shown projecting from it at
P10, K1 K12 are the upper ends of the two
hooks, which are marked K¥*1 K* K92 KW in
Fig. 3. QYis part of a needle or slide, which
operates on the four hooks K102 K10 K101 K10
KYOKWKYK® Fig, 3, and is inserted into and
runs through the back-board Fat R®. The
needle Q' is worked forward by the spiral
spring 8" on its back end and backward by
the cylinder or prism D' at its front end. On
the oppositeside of the Jacquard machine the
needle or slide QY and the spiral spring S1
are reproduced in exactly like mechanism.

In Fig. 3, T T® are two slots in the upper
side of the cylinder or prism DD, Directly
opposite the slots T T are two other slots
exactly like them. Projecting at W° from the
slide W?is a pin UY, which passes between
two curved pieces VI V1% that are joined to-
gether at the top and terminate at the bottom
in a hub W, which is screwed fast to the
sliding rod C¥, which carries the cylinder or
prism D™ On the opposite side of the Jac-
quard machine the pin U the two curved
pieces VI V1% and the hub W¥are reproduced
in exactly like mechanism. The four slides
W2 W? W? carry the two draft-boards X1
X192, one slide being fastened to each end of
each draft-board. _ ,

From the foregoing description it will be
seen in Fig. 3 that whenever either of the
two sides of the cylinder or prism D which
contain the four slots T® TV is turned toward
the needle-board H™ the springs S, Fig. 4,
will crowd the ends.of the two slides or nee-
dles Q! forward, each: into one of the two
slots 1% T which are nearest to the needle-
board H¥*. At the same time the hook ends
of the. eight hooks K102 K10 K101 K10 {10 {10 K10
K will be moved forward toward the cylin-
der or prism DY by the movement of the
slides or needles Q°. Asthe draft-board XL
is raised the two slides C® C%, carrying the
cylinder or prism D', will, by the action of
the two pins UY between the four curved
pieces V¥ V¥ move the ¢ylinder or prism D
outward. Asthe cylinder or prism D moves
outward, two of the fourcylinder-hooks ]2 J1¢
I I come in contact with the ecylinder or
prism D¥ during its passage outward and
cause it to turn one square, and thus bring
next to the meedle-board H? and into ac-
tion another of the pattern-cards. After
the eylinder or prism D* has been turned in
this way the two needles or slides QY, Fig.
4, will, by means of the two springs S, Fig.
4, pass forward through the needle-board

WY
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11 and out of it on its outward side and
remain forward, and as the eylinder or prism
D returns at the same time that the draft-
board X1 comes down the ends of the two
needles or slides Q¥ will pass into the two
slots T T which are next to the needle-
board ', one needle into each slot. Asthe
cylinder or prism D returns at the same
time that the draft-board X1 comes down,
the draft-board X1 will come onto the in-
clined parts of the two hooks, one on each
side of the Jacquard machine, of which K1,
Figs. 3 and 4, represents one, and in its pro-
gress downward will crowd back the two nee-
dles or slides Q¥ and cause the springs S
to yield until the top parts of the two last-
named hooks pass up through and comeonto
the top of the draft-board X*1. Asthedraft-
board X¥1 is raised again, the samne effects
will be produced of carrying outward and
turning the cylinder or prism D*, and as the
draft-board X1 comes down, and the cylin-
der or prism D¥isreturned at thesame time,
the side of the cylinder or prism DY that has
no slots in it, being returned against the nee-
dle-board HY, the needles or slides Q' will be
carried backward against the springs S¥, Fig.
4, one against each spring, and held there by
the cylinder or prism D!. The draft-board
X1 coming onto the inclined partsof thetwo
hooks, one on each side of the Jacquard ma-
chine, of which K92, Figs. 3 and 4, represents
one, would be prevented from coming down
(because the two slides or needles Q! will be
held firmly backward by the cylinderor prism
D coming against the forward ends) were it
not for two slides, both alike and in like po-
sition, one on each side of the loom, one of
which is shown in IFig. 4, (marked Y!,) and
two spiral springs, both alike and in a like
position, one on each side of the loom, one of
which is shown in Fig. 4, (marked Z,) there
being one slide and one spiral spring to each
of the needles Q. In Fig. 4 the upper ends
of the four hooks K1 K2 pass through the
edges of the two slides Y, two hooks through
each slide, and by that means operate thetwo
slides Y, thus enabling the two hooks K02
as the draft-board XYI, Fig. 3, comes down
onto the inclined parts of the two hooks K92
to pass backward without disturbing the nee-
dles or slides QY. Thetwo hooks K2 as they
pass backward will carry with them the two
slides Y, whereby the draft-board X1, Fig.
3, will pass entirely down, after which the
springs Z will throw the hook parts of the
two hooks K2 over the top of the draft-board
X101, Fig. 3, so that in its next upward move-
ment the draft-board X1 will carry up with
it the two hooks I{¥2.

The support which I give to my Jacquard
machine by meansof thetwo triangularslides
P PS¢ P8 P PS P8, thus distributing the points
of bearing, is rendered necessary by the fact
that the Jacquard machine moves. I have
represented the whole of the Jacquard ma-
chine, including its frame-work, as moving;

but the essenee of my invention consists in
this, that in conneection with the movement
of the draft-boards 1 move the knot-boards
(or their equivalent, being a part of the Jac-
quard machine) to which the harness is at-
tached. My moving Jacquard machine may
be used in connection with any of the known
modes of tying up the harness of a loom.

Wherever in this specification I have used
the term “ wheel” simply without qualifying
it in any way, I intend a toothed wheel.
The several drawings herein referred to, and
numbered from 1 to 12, both inclusive, are
all of them, with the exception of Figs. 10
and 11, drawn to a scale of four inches to a
foot. Tigs. 10 and 11 are drawn full size.

Having thus described all the parts of the
loom in which my improvements are intro-
duced which it is necessary to describe inor-
der to show these improvements, and having
also fully described my improvements, what
I ciaim to have invented,and desire to secure
by Letters Patent, is as follows:

1. The arrangement of the machinery for
throwing the shattles, as herein deseribed, in
connection with the arrangement of the ma-
chinery for raising and lowering the shuttle-
boxes, the devices thus arranged occupying
the under part of the loom-frame and being
more simple, compact, and convenient than
other arrangements heretofore in use for the .
same purpose.

2. The winding of the cloth round the beam
with uniform tension by increasing the lever-
age of the tension-weight M? in proportion as
the diameter of the roll of cloth is increased,
substantially as herein described.

3. In combination with a positive let-off,
the use of a conditional let-off constructed
substantially as herein described, whereby
when there is an excess of strain on the warp-
threads an increased quantity of yarn is de-
livered from the yarn-beam,such conditional
increased delivery of the yarn ceasing when-
ever the proper strain on the warp-thread is
restored.

4. The preventing the opening and closing
of the shed from produncing an increased or
diminished strain upon the warp-threads by
means of the regularand positive advance of
the let-off rolls toward the harness through
an invariably equal distance at every open-
ing of the shed and by their return through
the same distance at every closing of the
shed, substantially as deseribed.

5. The causing the loom to throw itself out
of gear whenever a shuttle fails to go intoits
proper box at the proper time and whenever
the connection formed by any weft- thread
between its shuttle and the cloth is not main-
tained during the whole time of the passage
of that shuttle through the warp-threads by
the operation of hooks combined with each
other and attached to the bed of the lay,
substantially as described, the hooks being in
the latter case combined with wires or prongs
forthe reception of the weft-thread, substan-
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tially as described, and operated by the pas-
sage of the shuttle into the shuttle-box, sub-
stantially as described.

6. Forming and breaking in any required
ordertheconnection between thedraft-boards,
respectively, and the machinery that works
them by means substantially such as are
herein described, this method of working the
draft-boards admitting of a more simple, comn-
pact, and convenient arrangement of the ma-
chinery than others before used to attain the
same end.

7. The combination of a rising and falling
Jacquard frame with the draft-boards, sub-
stantially as herein set forth, whereby the de-
pression of the frame will be simultaneous
with the elevation of a part of the draft-
boards and the elevation of the frame with
the depression of a part, the one in this man-
ner aiding in working and equipoising the
other.

8. Elevating and depressing the harness
and draft-boards by the simultaneous eleva-
tion or depression of all the knot-boards for
the purpose of opening the sheds in'looms for
weaving figured fabrics when these knot-
boards are arranged above the draft-boards,
as herein deseribed.

9. In counection with the movement of the
part of the jacquard to which the-harness is
attached, substantially as deseribed, the ar-
rangement of the harness and of the moving
parts of the jacquard and of their connections
with the lower part of the loom, substantially
as described, in such manner that at the time
when the loom is to be thrown out of gear the
weight of the harness and of those parts and
connections shall oppose the greatest possible
resistance to the momentum of the looms.

10. The use, as a part of the Jaecquard ma-
chine, of the combination of machinery here-
inbefore described, and shown in Fig. 4 of the
accompanying drawings, such combination
consistingof the two slides Y%, the twosprings
ZY and the two needles QU, constructed sub-
stantially as deseribed and operating so asto
permit the 'draft-board to come down without
crowding out the cyhndex or prism, substan-
tially as desembed

AVERY BABBETT.
Witnesses:

SAML. BLATCHFORD,
CLARENCE A. SEWARD.
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