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(No model.)

To all whom it QY COMCErTL:
Be it known that I, JOHN SHAW AINLEY,

woolen manufacturer,residingat Klrkheaton

Huddersfield, in the eounty of York,England,
have

Box Motions of Looms for Weaving, of which
the following is a specification.

- Thisin Ventlon relates to the rising and fall-
ing shuttle-boxes of looms for weaving of that

type in which the series of shuttle-boxes at

each side of the loom are allowed to drop

solely by gravity as soon as the pull on the

lifting-chain carrying the respective boxes
ceases and 1s paid out again to the extent
called for by the box-motion to admit of the

series of boxes descending to the full extent

to bring the upper box of the seriesinto aline-
ment with the shed or to the extent of one or
two boxes only to present the second or third
box of the series in alinement with the shed.
In shuttle-box motions in which the boxes
are raised by a chain connected at one end to
the box-spindle and at the opposite end to the

box-levers and fall by gravity with the pay-

ing out of the chain the weight of the boxes,
more especially in fast-running looms, does
not always insure them 1mmed1ately follow-

ing the paying out of the chain, and some-
times the chain from thiscause becom es some-

what slack and causes the boxes to rebound
when they have dropped to the limit called
for., The slight delay in the boxes falling or
inrebounding inloomsrunning at high speeds
Injuriously affects the picking, as the shut-

ment with the shed or at rest in alinement
with the shed at the moment of picking.

The shuttle-boxes are also liable to rebound

when they drop instantly with the paying out
of the lifting-chain.

The object of my invention is to provide,
in combination with thelifting-chainsfor rais-
ing the two series of shuttle- boxes and upon

whleh the whole weight of said shuttle-boxes

rest, means for lowermﬂ'the shuttle-boxes, 80
that they shall be lowered or drawn down

positively as well as raised positively, said

means leaving the shuttle-boxes free to be
raised manually by the weaver when the loom
is stopped to insert or remove a shuttle from
one ot the boxes of the series which is not op-

mvented certain new and useful Im- ;
provements in or Connected with the Shuttle-

- ing-chain 10/,

' p081te the shed and Whlch it is not possible

to do in the other forms of positive box rais-
ing and lowering motions.

My invention consists of the new and novel
application and arrangement of a second or
reversing chain for dra,wmﬂ' down each series
of boxes, said chain bemn' arranged and op-
erating as will be hereinafter fully described
by the aid of the annexed drawings. |

Referring to the drawings, Flgure 1 is an
elevation of one side of a loom looking from
the rear of the loom, showing one series of
shuttle-boxes and so much of the box-oper-
ating mechanism as is essential to show the
embodlment of my improvements. Kig. 2
shows a modification in the a1ra,nﬂ'ement of
the reversing or p051tlve drawing- down chain.

Intheaccompanying drawings, 1 designates
the side frame of the loom, and 2 the top
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arch or stand carrying the pattern and box

{ mechanism, the upper portion of the side

frame 1 belng broken off.
3 and 4 are the box-levers, pwoted on studs

3" 4, secured to the stand or arch 2 and con-

neeted at their upper ends by connectors 3"
4" to respective vibrator-gears 5, (only one of
which is shown,) which are carried by the

vibrators 6 and put into mesh with the upper

or lower cylinder-gears 7 8 by the action of
the pattern-surface on said vibrators to ac-
tuate the boxes in the usual way.

- To the boss 9 on the box-lever 3 isconnect-
ed oneend of thelifting-chain 10,which passes
around a toothed pulley or wheel 11 on the
second box-lever 4 and is guided over a pulley
or sheave 12, under a pulley 12, over pulleys
12", and connected at its 0ppo=3.1te end to the
bolt or pin 13, secured by nuts 13’ to the arm

or pro;]eetmg luo' 14 on the rod or spindle 15,

A second lift-
connected to separate box-le-
vers for actuating the boxes at the opposite

carrying the shubtle boxes 16.

side of the loom, is guided by pulleys or

sheaves to the bottom of and then across the
loom, as usual. In the drawings the bolt or

pin 13 is shown on the rear side of the spindle
15, whereas 1t i3 ordinarily at the front of said
spindle, the position being reversed simply
to show 1t plainly in full line.

The before-deseribed mechanism is of the
usual description, comprising the well-known
. motion for raising the boxes to present any
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of the cells thereof in alinement with the | 10 is paid out to lower the boxes, as in the

shed as called for, the drawing over of the
box-lever 3 to the position indicated by strong
broken line taking up the chain 10 to the re-
quired extent to raise the boxes the distance
of one cell to remove the first cell 16° from
and present the second cell 16" in alinement
with the shed (the chain traveling around
the loose toothed wheel 11 on box-lever 4
without affecting the said lever) and the draw-
ing over of lever 4 to the position indicated
by the broken center line with lever 3 in its
first position—that is, as shown in full line—
taking up sufficient chain to bring the third
cell 16" opposite the shed, while the drawing
over of both levers together to the positions
indicated by the respective broken center

- lines takes up a length of chain equivalent to
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the height of three cells and presents the
fourth cell 16"" of the boxes in alinement

with the shed, all as is well understood by

- those skilled in the art to which myinvention
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refers. |

My invention consists in the application to
and .combination with an ordinary shuttle-
box motion such as above deseribed of a re-
versing-chain for drawing down the boxes
positively. | |

1 secure to the boss 9 on the box-lever 3 on
the contrary side to that to which the ordi-
nary lifting-chain is attached one end of a
second chain 17, which is guided around a
guide-pulley or sheave 18, mounted on a stud
secured to the arch 2, then passes around a
pulley or sheave 19, mounted on a stud se-
cured to the upper arm of the box-lever 4 at
the same distance from its pivot-center 4’ as
the toothed wheel 11 on the opposite orlower
arm. From the said pulley 19 the chain is

gutded over and under a series of guide-pul-

leys 18" and is attached at its opposite end to
the bolt or pin 20, secured by nuts to an arm
or lug 21, extending out from the shuttle-box
rod or spindle 15.

There are box-levers corresponding to le-
vers 3 and 4, Fig. 1, for actuating the shuttle-

 boxes at the opposite side of the loom, these
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being located behind the levers 3 4 on the
same centersas heretofore; butI haveomitted
them to avoid confusion. To the lever cor-
responding to lever 3 and on the opposite side
to the end of the lifting-chain 10’ for lifting
the boxes at the opposite side of the loom is
connected one end of a chain 22, which is
guided to a pulley on the lever corresponding
to lever 4, and from thence is guided over and
under a series of pulleys 23 to the bottom of
the loom and then across to the opposite side
of the loom, the description with reference to
the action of chain 17 in lowering the boxes
16 describing also the action of chain 22 in
lowering the shuttle-boxes at the opposite
side of the loom:.

movement of levers 3 4, from the positions
indicated by broken lines to the positions
shown 1n full line the chain 17 is correspond-
ingly taken up to the same degree and draws
down the boxes positively and equally with
the paying out of the lifting-chain 10. The
equal distribation of force through the lift-
ing and lowering chainsinsures proper aline-
ment of each box called for with the shed,

avolds the possibility of rebound or delay in

the movement of the boxes, and therefore
prevents faulty picking, both chains alwayvs
being in tension.

It will be obvious that various alternative
arrangements of levers or slides coupled to
the connectors based on the employment of
my improved reversing-chain 17 may be de-
vised for the paying out or taking up the said
chain along with and to the. same extents as
the taking up and paying out of the ordinary
lifting-chain 10, this variation being a ques-
tion of detail in the arrangement of the box-
motion and not affecting the essential feature
of my invention--as, for instance, my im-

provements may be applied to any construe-

tion of shuttle-box motion in which a lifting-

chain is employed and not necessarily to the
type of box-motion shown on the drawings.

In Kig. 2 I have shown one alternative ar-
rangement of box-levers in which a T-lever
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4+, pivoted at 4'*, is substituted for the ordi-

nary two-lift lever, the vertical arm of said
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lever being coupled at the upper end to its

respective connector 4. On studs secured
to the extremities of each horizontal arin of
the T-lever are mounted pulleys 24 25, over
which are passed, respectively, the ordinary
lifting-chain 10* and the reversing or lower-
ing chain 17%, each connected at one end to
opposite sides of the boss 9 on box-lever 3
and guided around pulleys 12* and 18* to
their respective pulleys 24 and 25 on lever 42,
from whence they are guided around a series
of intermediate guide-pnlleys and secured at
their opposite ends to the box-rod, as de-
scribed with reference to Fig. 1. When le-

- ver 3 1s drawn over to the position indicated

by .the broken center line to raise the boxes
one cell, it takes up the chain 10* and pays
out the chain 17* correspondingly. In like
manner when lever 3 is in the position shown
in full line and lever 4* is drawn over to the
position indicated by broken center lines to
raise the boxes to the extent of two cells the
chain 10* 18 taken up by the elevation of pul-
ley 24 and chain 17* paid out to the same ex-
tent. In thereverse movement of the levers
3 or 4* from the positionsindicated by broken
center lines tothe positions shownin full lines
the chain 10?* is paid out and chain 17* taken
up to draw down the boxes positively.

In the application of thereversing or draw-

In the operation of the box-levers 3 4 the { ing-down chain according to my invention to
secure a positive chain-box motion there is,
with the exception of the weight of the boxes
- which are supported by the lifting-chain, a

amount of chain 10 taken up to raise the shut-
tle-boxes causes the chain 17 to be paid out
toacorresponding extent, and when the chain
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nmore equaﬂy-balaneed motion, and to pfo- ”

vide for a perfect balance a weight equnal to
the weight of the boxes may be secured at
any suitable point on the lowering - chain,
which will act as a counterpoise to the hoxes,
whereby the power required in lifting said
boxes will be only that needed to move the
chains over and around the several pulleys.

I have only described my improvements
with reference to a four-cell shuttle-box; but
it will be plainly seen that the reversing-
chain can be equally as well applied in the
case of shuttle-boxes having two three, or
other number of cells.

What I claim as my invention, and desire
to secure by Letters Patent, 1s—

1. In a shuttle-box-operating mechanism
under control of pattern devices, the combi-
nation with a box-operating lever, a chain
connected with said lever and with the boxes,
for positively raising the boxes, and a series
of pulleys over which said chain passes,of a

second chain also connected with said lever

and with the boxes for positively lowering
the boxes, and a second lever, intermediate
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the first-mentioned lever and the boxes, hav-

ing pulleys thereon over which the first-men-
tioned and second-mentioned chains pass, be-
fore passing to the boxes, substantially as
shown and described.

2. In a shuttle-box-operating ‘mechanism
under control of pattern devices, the combi-

nation with a box-operating lever and a chain
connected with said lever and with the shus-
tle-box rod, for positively raising the boxes,
of a seeond chain, for positively lowering the
boxes, also connected with said lever_ and
with the shuttle-box rod, and said rod, and
passing intermediately over a pulley on a sec-
ond box-lever, and said second box-lever and
pulley, and a second pulley on said lever over
which the first-mentioned chain passes, be-

tlally as shown and desecribed.
In testimony whereof I affix my swnatuw
In presence of two witnesses.
JOHN SHAW AINLEY.

Witnesses:
TEOMAS H. BARRON,
BERNARD lIENRY.
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fore passing to the shuttle-box rod, substan-
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