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To all whom it may concern: |
Be it known that we, SAMUEL T. THOMAS
and WINFIELD S. THOMAS, citizens of the
United States, residing at DBoston, in the
5 county of Suffolk and State of Massachusetts,
have invented certain new and useful Im-
provements in Looms, of which the following
is a specification. | |
"Phis invention relates, first, to 1mproved
1o drop-weightsortumblers,in combination with
the pattern-chain, racks, geared sector-cams,
and harness-lever of a positive open-shed-
harness motion; secondly,to improved mech-
anism to prevent a shuttle being thrown un-
15 less there is an empty box opposite to receive
it; thirdly, to an improved drop-shuttle-box
motion, whereby any box in the series can be
brought into the required position without
fail;jfourthly, to an improved filling-stop mo-
20 tion; fifthly, to an improved let-off motion.
Referring to the accompanying drawings,
Figure 1 represents a side view of a loom em-
bodying our invention. Fig. 2isafront view
of the right-hand end of the loom, showing
25 our improvements. I'ig. 3 is a back view of
thesame end of theloom. Figs.4,5,and 6 show
the stop-motion, Fig. 4 being a section taken
on line « x of Fig. 5; Fig, 5, a section taken

30 Fig. 5. Fige. 7 to 18 are detail views of va-
rious parts. o " ,
The drop-weightsor tumblers12and 13 (see

Figs. 7 and 8) are of two kinds, hung on rods

2= racks or jacks A, and bearing against them,
one of each kind to a rack. Those at the
back 12 are hung on the rod 18 and have thelr
weighted end half-disk shape, (see Fig.7,) the
circular part being pressed agalnst the rack
by a spiral spring 14 on the back side of each.
The springs 14 are supported in a series of
holes in a plate 15, the holes being the proper
distance apart opposite the back of each tum-
‘bhler 12. The tumblers at the front are hung
5o that their weighted ends on one side bear
against the fronts of the racks A’an d the other
against the pattern-chains b. Each of these
tumblers 13 (see Figs. 7 and 8) consists of two
parts 16 17, hung at their upper ends on the

40

on line yy of Fig. 4, and Fig. 6 is a plan of

1819 at the front and back of the upright

t with the pattern-chain and rack are formed of

a bow shape with catches 20 at the bottom to
prevent them being forced apart by the spring
21, held on studs in the bows. The tumblers12
at the back keep the racks pressed forward 55
all the time by the action of the spiral springs
14, unless pressed back by the presence of
serews or pins bin the pattern-chain bearing.
acgainst the front drop-weights. This action
of the screws b in the pattern-chain against 6o
the front drop-weights 13 moves the racks A,
whose upper ends have notches @ on the front
and back, into the path of the lifting-bar D,
which engages the notches ¢ in the racks and
carries them up. If there is no screw in the 63
pattern-chain, the action of the spiral springs
14 presses the racks A forward into the path
of the depressing-bar K, which engages the
notchesin the racks A and carries them down.
The lower ends of the racks A are toothed to 7o
the gear with the sector-cams If, which oper-
ate the harness-levers G. The pattern-chain
cylinder B2isdriven from ascroll-cam Hon the
end of the erank-shaft I, through bell-crank
lever J, the long arm of which is connected to 735
thelifting-rod I, to which a collar /& issccured.
Pivoted to the collar k& is aslotted bar L, that
is connected to a bell-crank lever M by means
of a pin [ passing through the slot in the bar
I.. The bell-crank M is fulerumed to a stud 3o
at m, and its upper end is pivoted to a pawl!
N, that engages with the pins 0° on the pat-
tern-chain cylinder I3~

The operation of these parts is as tollows:
As the crank-shaft I rotates, the seroll-cam H 353
imparts an up-and-down motion tothe lifting-
rod K through bell-crank J. The slot in the
bar L allows the rod I to rise without moving
the bell-crank M, until the bottom of the slot
comes into contact with the pin {, when the go
bell-crank M is thrown up and the pawl N
pushed forward to take hold of anotherof the
pins 0% As the shaft I continues to rotate,
the lifting-rod K is drawn down and the pawl
N moves the pattern-cylinder B? one-eighth 95
of a revolution. Both the lifting and depress-
ing bars D and E are moved by the scroll-
cam H on the end of the erank-shaft I, through
the two angled levers J J? connected to the

so rod 19, and the parts that come in contact | vpright shafts I Kz, the lifting-bar D being [<0

Ny
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secured to upright shaft K and the depress- | tle-arm Q, and this end of the notched lever

ing-bar being secured to the upright shaft K-
The shuttle or picking motion is obtained
as follows: On the lower or cam shaft P, at a

proper distance from the inside of the loom-

frame, is keyed a side cam P, on which runs
the roll n of the shuttle arm or lever Q, which
is rigidly fastened to the upper end of a sleeve
g, turning loose on an upright shaft 7. (See
Kigs. 13,14, and 15.) At the lowerend of this

shaft r is another sleeve ¢? with a flange on |

its lower end, in the circumference of which
holes are drilled at equal distances

- shown, and between these two sleeves q ¢° is

5

20

- 30

35

40

50

55

bo

an itermediate sleeve ¢? these three sleeves

being all loose on the upright shaft , whose
upper and lower ends are supported in stands
fixed to
three sleeves is coiled a powerful steel spring
R, one end of which is fixed to the lower sleeve
q° and the other to the shuttle-arm (), on one
end of which is the
the side cam p, (see Figs. 1,9, 13, and 14,)
while the other end is connected by a suitable
strap ¢ or connector to the picker-stick S.
T'he lower sleeve ¢is prevented from turnin o
by a projecting pin d passing through the
lower stand and into one of the holes in the
flange of the lower sleeve, and the tension on
the spring R can be regulated by changing
this pin d from hole to hole, aceording to the
power required to throw the shuttle. The
cam p (see Fig. 9) is an incline, which starts
at 2 and rises to its highest point 1, and then
drops to its lowest point 2, as shown. This
cam makes one pick for every revolution of
the shaft P; butif desired to make two picks,
then the cam would have to be made double.

As the side cam p on the lower shaft P turns

‘around, the roll 7 on the shuttle-arm Q moves

up the inelined plane on the cam P, thereby
winding up the spring R until the roll n drops
square off, which relieves the spring R and
its force is imparted through the shuttle-arm
( and connector ¢ to the picker-stick S, which
throws the shuttle. The force of the spring
R to throw the shuttle does not depend upon
the speed of the loom, for the velocity of the
shuttle would be the same whether the loom
runs eighty picks per minute or only forty.
In fact, the loom may be run until the speed
18 almost nothing, but the shuttle will still
be thrown with a uniform velocity.

To prevent the shuttle being thrown, if
there is a full box opposite, we nse two rods
T (see Figs. 1 and 4) running along the
front of the lay. On one end of each of the
rods is a finger £ ¢’ rigidly fastened thereto
and bearing against the shuttle-binder or
swell U U. At the opposite end of each of
the rods T I from the fingers ¢ # an arm V
1s fixed, which is connected by a chain or cord

1w with one end of a lever W fulerumed at or

~ about 1ts center to the frame and connected

at 1ts other end by another chain or cord v to
a lateh-lever X, the notched end of ‘which

apart, as

the loom girtorframe. Around these

per end of which is bent at
arm-rolln, bearing against |

18 kept up out of the path of the shuttle-arm
by a coiled spring Y, which also keeps the
fingers {pressed against the shuttle-binder U.
As long as the shuttle - box is empty, the
notched lever X on the opposite side of the
loom is kept out of the path of the shuttle-
arm Q, but if there is a shuttle in the box it

throws out the shuttle-binder U, which moves

75

out the finger ¢ and through its connections

drops the end of the notched lever X over the
shuttle-arm Q at the opposite side of the loom

and prevents its moving; consequently the

shuttle on the latter side will not be thrown,

80

and the loom will be stopped in the following

manner: On the front of lathe 7 is secured a
metal casing e, the front of which extends
down some distance below the bottom of the
lathe Z. In the casing ¢ is Ppivoted a small
block £, through which slides a rod. g, the up-

to which is pivoted the needle %, the point ¢
acting as a fulerum for the needle to swing
upon. The lower end of the bar ¢ rides up
upon the face of an inclined plane J when a
shuttle isin itsbox. When the box is empty,
the binder U,
moves. inward and causes the arm s on shaft
1" to move inward and push the rod g out of
the path of the incline plane 7, the end of the
lever s being beveled off, as shown in Fig. 6.
In the lower end of the plate e is formed a

slot @, through which slides a flat metal plate

x, provided at its inner end with a hook z2
and at its outer end with a serew-threaded
rod y, which passes through an arm 3 ful-
crumed in a stand on the under side of
the breast-beam 4. The arm 3 bears against
an arm o, secured to the rod 6, upon which is
also secured the shipper-disengaging arm 7,
the upper end of which is forked, through
which forkthe shi pper-handle 8 passes. When

the box which should be empty has a shuttle ;
in it, the binder U is forced out by the shut-

tle and consequently the finger { is pressed
outward and causes the lever s on shaft. T to
move outward away from rod g, which then
stands perpendicular and in the path of the
inclined plane 7, up which the end of the rod
g passes as the lathe is moved back carry-
ing with it the needle ., so that its straight
end will be in the path of the hook #* in the
plate x, and comes into contact with the same

as the lathe moves back, which causes the
plate z Lo draw upon the arm 3, which com-

Ing into contact with lever 5 on rod 6 causes
the shipper-arm 7 on said rod 6 to move the
shipper-handle 8 out of its noteh, thereby
causing the loom to stop. |

In some cases, if desired, the arm 5 tnay be

extended down and provided with a slot for
the rod y to pass through, in which case the
arm o would be dispensed with. The oper-
ation of this stop-motion is as follows: When
the shuttle is in the box ready to be thrown,

the binder U, the finger ¢, and lever s are ail

right angles, and

and consequently the finger £,

hangs directly over the front end of the shut- | out, which allows the end of the rod ¢ to be

Qo

95
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130
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- raised by riding up the incline 4 in the back-
- ward movement of the lathe Z. As the rod

g 18 raised, the needle h is also carried up
. until inthe position shown in Fig. 5. As the |
5 shuttle leaves the box,-the filling forms a
loop round the needle %, as shown in Figs, 5

~and 6, (9representing theselv;.—t,ge—point,) and

tilts the needle, as shown in dotted lines, so.
as to be out of the path of the hook 2 on the |
end of plate «. - If the filling breaks or the
~shutlle is empty the needle 72 would not be

- . 15 bar x, which draws arm 3 against arm 5 and

moves the arm 7 and shipper-handle 8 and

~ stops the loom. When the shuttle-box is

- empty, the binder U, finger 7, and lever s are
~thrown in and the lever s moves the rod q

tact with the incline plane j. Consequently

the rod g and needle h remain down,the lower

o end of the needle being formed with a bow
~which comes opposite the bar & when the nee-

the loom.

. On the end v of the bar x is provided a
~ spring 10, the tension of which is regulated
by a thumb-screw 11. The object of this

ne npon

36 -SCY' _
~spring 18 to prevent any undue strain
~ the arm 3 and shipper-handle 8.

~ The shuttle-box motion may be dés_ci'ib_ed-
. as follows: On the end of the lower or cam
35

shaft P, outside the loom-frame, a cam 22 is
attached, which moves a bell-crank lever 23,
fulerumed on a stud 24 to a stand on the loom-
frame. Through the lower end of this lever
25 pass four horizontal racks 25, the outer
ends of whichare raised or lowered by means
of wires 26, according as the wires are oper-
ated by the screws on the pattern-chain 27,
so that when a wire 26 is raised by one of
sald screws the corresponding rack 25 will be
thrown into gear with a pinion 28; but when
the wires 26 are not raised the rack 25 will
slide underand notengage with the pinion 28.
The wires 26 of pattern-chain 27 are operated
inthe following manner: A cam 90is mounted
upon shaft P, which ecam bears against an arm
)1, connected to a shaflt 92, and imparts an
up-and-down motion thereto. Near the upper
end of the shaft 92 is connected an arm 93,
provided with a stud upon which is mounted
the pattern-chain c¢ylinder 94. "The shaft 92
works in bearings on a standard 95, the up-
per end of which is provided with an arm 96,
to the outer end of which is pivoted a pawl
97, provided at its end with a hook which en-
gages with pins on the pattern-chain cylin-
der, so that the cylinder is rotated so as to
bring up one bar of the pattern-chain 27
every time the shaft 92 moves down, which
18 at every pick of the loom. On the side of
the rack 25 at its forward end is a small pro-
jection 29 (see Fig. 17) which, when the rack

4.0

43

to one side, so that it will not come in con- | down and under a sheave 38 toa proportional
lever 39, to the lower end of which the end of
‘the chain is attached. The lever 39 is ful- o
crumed at the center of a lever 40,hung ona 9o
passes under a sheave 42, and its end is se-
cured to the upperend of the proportionalle-
| ver 53). The lower end of the proportional
lever 89 is just twice the length of the upper

dle is down, so that the hook x? will not come
Into contact with the needle and will not, stop

18 raised and -pushed_”forward, slides upon a |

falls down and it is drawn back out of con-

28 is secured to a face-plate 31. There are

sition at each half-revolution, the rack 25

~catch-pawl 35 that holds the face-plate in po- I
so

| guide 30 until the projection 29 passes the =
end of said guide, when the end of the rack =

tact with the pinion 28. Each of the pinions

fourof thesepinions and face-plates,and they -
~are supported in pairs on a stud carried by a
stand 32, keyed onto shaft 33, mounted in a |
- T-shaped frame 34 on the side of the loom-
frame. Each of the face-plates3] is provided
| with two notches to receive the end of the
tilted, but remain perpendicular, and as the |
- lathe moves back the needle will come into-
~contact with the hook #? and draw upon the

75

‘being provided with just half the number of

teeth that there are in the pinion 28, so that

‘each time the pinion is operated by the rack
1t will make just one-half a revolution. To
each of the face-plates 31 is secured one end
of a chain 36 or 37. The chain 36 passes

shaft 41 in the T-frame 84. The chain 37

lever 40 to move just twice the distance that

end of the lever 40 is connected a rod 43, the

that passes round a sheave 45, attached to
the picker-stick stand 46, then passes up and
over a sheave 47, attached to the under side
of the shuttle-box frame, and then down, and
is connected toaloose collar 48 on theshuttle-
box rod 49, around which is placed the spiral
spring 50 in the usual manner. Itwill be seen
that as the cam 22 revolves it will operate the
bell-crank lever 23 and impart motion to the
racks 25, which, when in gear with the pin-
lons 28, will impart a half-revolution to the
pinion and face-plates 31, so that when the
face-plate that connects with the lower end of
the proportional lever 39 is operated it will
give one box; but when the face-plate that is
connected to the upperend of the proportional
lever 39 is operated it will give two boxes, and
if both plates are operated simultaneously
they will give three boxes. |

Lo operate the boxes at one end of the
loom 1t takes two racks, two pinions and face-
plates, and two chains—one connected to the
upper and the other connected to the lower
end of the proportional lever—and the same
arrangement is required to operate the boxes
at the other end, the chain 44 in this case
passing to the other end of the loom under-
neath the lathe. -

IFor the take-up we use a take-up roll 51,
whose circumference is turned to an exact
whole number of inches, and on one end of

the same movement would do if imparted to

the lower end of the lever. To the lower roo

other end of which is connected to a chain 44,
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the take-up-roll shaft 52 g worm-gear 53 is

. the 95
end, so that if the same amount of travel is
Imparted to the upper end it will cause the
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fixed with just as many teeth as there are
inches in the circumference of the roll, so
that each tooth of the gear and also each inch
of thecircumference of the roll represents an
inch of the woven fabric. Running in the

worm-gear 53 is a single worm 54 on a short
shaft 55, turning in a stand fixed to the loom-
frame, and at one end of this short shaft 55

is placed the take-up ratchet 56 with just as
many teeth in its circumference as there are
picks to the inch in the fabric to be woven.
Onerevolution of the ratchet movesthe worm-
gear 53 one tooth, which takes up one inch
of the woven goods. The ratchet 56 (see Fig.
10) is moved one tooth at each movement of
the lay by a pawl 57, attached to one end
of a lever 58, swinging on the hub of the
ratchet 56, the other end beilng raised atevery

forward movement of the l‘ty by an inclined .

plane or groove 59, attached to the sword 60.
This forms positive_t-ake—up, and the num-
ber of teeth in the take-up ratchet 56, which

‘ratchet can be readily changed, must be the

same as the number of picks per inch re-
quired in the woven fabric. To convert this
same mechanism into a negative take-up—
that is, a take-up where the number of picks
per inch varies to accommodate the inequali-
ties of the filling—the inclined plane 59 is
moved ap on the sword 60, so as to bear on
the top of the lever 53 that operates the
pawl, and at the end of this lever 58 a spiral
spring 61 is attached, the other end of the
spring 61 being hooked to a threaded rod 62,
passing through a stand on the loom-frame
with a thumb- nut on the rod to adjust the
tension of the spring. The weight of the
coods woven is governed by the tension of
the spring.

The let-off is as follows: On the yarn-beam
shaft 70 a worm-gear71isattached, runningin
which 18 & worm _7 2, on an upright sha,f-t 73,
supported in stands bolted to the loom-frame.
On this upright shaft 73 a ratchet-wheel 74
(sce Figs. 11 and 12) is attached, on whose hub
is a loose pawl-plate 75, on which swing two
or more pawls 76, as may be required. This
pawl-plate 75 is connected by an arm 77 to a
perpendicular lever 738, whose upper end is
fulerumed in a stand on the loom-frame, and
to the other end of which lever.78 the whip-
roll 79 is rigidly fastened. At a proper dis-
tance on this lever 78 one end of a rod 30 1s
attached, the other end passing loosely
through a hole in the lay-sword 60, with a nut
on the end to regulate the distance between

the sword 60 and the whip-roll lever 78.

Every forward movement cf the sword 60
moves the rod 80 forward to a definite point,
thereby alsomoving thelowerend of the whip-
roll lever 78 forward to a definite point, and
the arm 77, being connected at one end to the
whip-roll lever 78 and at its other end to the
pawl-plate 75, the latteris caused to partially
rotate at every forward movement of the
sword, and by means of the pawls 76 causea
partial rotary motion to be imparted to the

which movement lets off the yarn.

nation with a pattern-chain,
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raichet 74, secured to the upright shaft 73,
carrying the worm 72, that gears with the
worm-wheel 71 on the yarn-beam shaft 70,
The back-
ward movement of the sword relieves the rod
80 and whip-roll lever 78, so that the tension
of the warp on the whip-roll 79 will draw it

| forward, thus drawing the lower end of the

whip-roll lever backward. Thereby through
arm 77 and pawl-plate 75 the pawls are drawn
backoneor moreteeth,according tothetension

of the warp. The requisite tension that is

wanied on the yarn is governed by an adjust-
able weight 81 on a bell-crank lever 82, ful-
crumed to a stand on the frame, one end of
the lever bearing against the lower end of
the whip-roll lever "'*'8 The length of the rod
80, attached to the whip-roll lever 78 and
passing through the sword 60, is so adjusted

that when the lay strikes it holds the whip-

roll rigid. This mechanisin may be applied
separately to two yarn-beams on the same
loom and the tension of each governed inde-
pendently, as shown in Fig. 1.

What we claim as our invention 1s—

1. In a loom, a drop-weight made in two
parts that are kept extended by a spring and
provided at their lower ends with notches to
prevent their being forced apart, in combi-
racks, lifting
and depressing bars, geared sector-cams, and
harness-levers, substantially as shown and
described.

2. Inaloom,adrop-weight conmstmw of two

parts 16 17, the parts tha,t come in contact

with the p&ttern-chain and rack being bow-
shaped and their lower ends provided with

catches 20, in combination with a spring 21,
held on studs in the bows, substantially as

and for the purposes set, forth
3. In a loom, the pawl N, bell-crank lever

M, slotted bar L and collar If;,m combination
Wlth the 11ftmg-—r0d K, bell-crank lever J,

seroll-cam H, and the pmtel"n-chain cylinder
B?, substantially as set forth. |

4. Theshuttle stop-motion herein described,
consisting of the rod T, carrying finger {, arm
V,chainorcord u, lever W, chain or cord v and

spring Y, latch-lever X, and shuttle-boxes, in

combination with the swell U, shuttle-actu-
ating arm Q, .;md cam p, 511bstant1all5 as set,

[ forth

. Therod I, carrying fingeri{,arm V, chain

'or cord U, lever W, chain or cord v, latch-le-

ver X, and spring Y, in combination with
needle N, rod g, block f, inclined plane 7, arm
s, plate x, provided with notch 2° arm 3, arm
5, rod 6, arm 7, shipper-handle 8, swell U,
shuttle-arm Q, cam p, and shuttle-boxes, sub-
stantially as and for the purposes set forth.

6. Therod T, carrying finger £, in combina- -

tion with the swells U, lever s, needle 4, rod
g, block f, inclined plane j, plate z, provided

with noteh &% arm 3, arm 5,rod 6,arm 7, ship-
‘per-handle 8§, and shuttle-boxes bubs’fautmlly _

as and for the purposes set forth.
7. The shuttle-box motion herein deserlbed
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consisting of cam 22, shaft P, bell-crank le- | wheel 74, pawl-plate 75, pawls 76, and an arm

ver 23, racks 25, pinions 28, face-plates 31,
chains 36 and 37, proportional lever 39, lever
40, connected to the shuttle-box rod, and the
shuttle-box rod 49, in combination with rods
26 and pattern-chain 27,substantiallyasshown
and described. | - -
3. The cam 22, lever 23, and racks 25, pro-
vided with projections 29, in combination
with the pinions 28, guide 30, rods 26, and the
pattern-chain, substantially as shown and de-
scribed. o | |
9. The let-off motion herein described, con-

~ sisting of whip-rol! 79, whip-roll lever 7S,

I5

worm-gear 71, shaft 73, worm 72, ratchet-

|

77, in combination with the weighted bell-
crank lever 82, rod 80, and lay-sword 60,
whereby the motion to the whip-roll is im-

| parted directly from the sword, substantially

as set forth. |

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses.

SAMUEL T. THOMAS.
WINFIELD S. THOMAS.
Yitnesses:
L. W. HOWES,
E. PLANTA.
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