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IMPROVEMENT IN LOOMS FOR WEAVING FIGURED FABRICS.
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Specification forming part of Letters Patent No.

9,068, dated August 3, 152,

. ——

o atl whom tt may concer : |

Be it known that we, SAMUEL EcCLEs and
JAMES KccLEs, both of I ensington, in the
county of Philaddphn and State of Penn&yl
vanla, have invented certain new and useful
Improvements in Power-Looms for Weaving
Figured Fabrics; and we hereby declare that
the following is a full, clear, and exact de-
seription of the construction and operation of
the same, reference being had to the annexed
drawings, making a part of this specification,
In which—

Figure 1 is a vight side elevation of the
loom. Fig. 2 is a frontelevation of the loom.
Fig. 3 1s a plan of the loom, Fig. 4 1s a {ront
view of the star-wheel I, and an end view of
lever IV and diamond-shapedinclined planes I,
and also shows the pin I/ in the square groove
formed on the hub of star-wheel 1. Fig. 5
represents the side of the miter star-mover M
and star-wheel I, showing the guide N in ac-
tion, the star-wheel I being half moved. Iig.
6 18 o transverse section of part of the 1m-
proved mechanism for moving shuttle-boxes.
Hig. 718 a side elevation of part of the i1m- |
proved mechanism for moving two series of
shuttle-boxes. Iig. Si1sa side. view, and I'ig.
9 18 a plan, of the ]ever I, and the dnmond
shaped four-sided inclined plane I’, and also
shows the pins 1, 2, and -Fig. 10 repre- |
sents the improved pattern-plates formed into
a chain, showing the different positions of the
pins 1, 2, and 3. Iig. 11 is an end view, and
Fig. 12 is a plan, of the pattern-plate M’ and
part of cylinder ', Fig. 13 is an end eleva-
tion, and ¥ig. 14 1s a front elevation, of the
improved mechanism for turningthe Jacquard
card-cylinder. Ifig. 151s a part of the im-
proved combination required and used when
only two sauttles are used. IFig. 16 shows
the star-wheel on the neutral surface O, also
an end view of pinionD. Fig. 1718 a per-
spective view of the mechanism for operating
shuttle-boxes. Ifigs. 1, 2, 3, 13, and-14 areto
the scale of one inch and a half to the foot.
Figs. 4, 5, 6, 7, 8§, 9, 10, 15, and 16 are as one-
fourth or three inches to the foot. Ifigs. 11
and 12 are full size.

The loom-framing and all other necessary
parts and the different motions that are the
same as in power-looms now in publicuse (al-
though part of them are represented in the

hub of star-mover K.

annexed drawings) are in this specification |

mentioned only when their connection with
the improvements claimed require 1it.

Corresponding letters of reference are used
in the different parts of the loom represented
on the drawings.

¢ represents “the lay.

b is a representation of anordinary rise- -and-
fall box for three shuttles. |

C is an upright rod, secured to the movable
shuttie-boxes 6. On the lower end of upright
rod Cisfixed a toothed rack, €', Figs. 1 and 2.

- D 1s a pinion with a long hub working
loose on stud If. Said stud lis held firmly by
screws and nuts to frame I and stay-plate Y.
The rack €' and pinion D are held in gear by
ounide G. Said guide G 18 secured to rocking-
tree H, (shown by dotted lines on Fig. 2,) and
vibrates with the lay a. The piteh- Jines of pin-
ion D and rack € arve (at the point of action)
opposite the center of rocking-tree H, so that
the shuttle-boxes do not vary in height by
their oscillation with the lay a.

Iis a star-wheel connected to the hub of
pinion D Ly o feather-key. Twoandone-half
V-orooves and one square groove are formed
on the hub of star-wheel 1 for the purposes
hercinafter described. (See Ifig. 4.)

K is a star-mover with a long hub, IFigs. 1,
2, 3, and 6, revolving loose on stud I, said
stud L belnn fixed to frame F and stay-plate Y.

K’ is a miter-wheel keyed on the end of the
On the back of said
miter-wheel K’ is o rim and pin (forming a
star-inover) to give action to the pattern star-
wheel A, .

M is @ miter-wheel revolving loose on the
hub of star-mover K, and in a contrary direc-
tion to said star-mover K. The miter-wheel
M serves asa star-mover,being furnished with
a rim and pin Q, (see Figs. 5 and 6,) and on
the outer edge of wheel M is a projection ex-
tending part of the way round and inclined to
an edge, N, which we shall call a *‘guide,”’
more fully described hereinafter.

O represents a neutral surface in the center
of the star-movers K and M. The said neu-

tral surface O is a complete unbroken circle,
Fig, 16, and 1s turned precisely the same di-
ameter as the rims on star- -movers K and M,
so that the star-wheel I may slide from any
one of the surfaces K, M, or O to any other
of said suriaces K, M, or O when acted upon
by the mechanism hereinafterexplained.

The
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neutral rim O is here (Fig. 6)-shown as part | are cast the pins 1, 2, and 3. The position of
of the same casting as star-mover K, and we | these pins determine the movement of the

find 1t to answer well so made, but a separate
plece may be pub loose on the hub of star-
mover K. In such case the neutral rim O
would be stationary when the star-wheel was
on 1ts -surface, as shown in Figs. 2 and 16.
The star-mover K is furnished with a pin, P,
of sufficient length to act upon the star-wheel
I, when the said star-wheel I is on the surface
of star-mover K. Q is another pin of similar
length, firmly fixed on star-mover M. There
1s Just sufficient space between the said pins
P and Q to allow the star-wheel to rest on the
neutral surface O, and not be touched by
either of the said pins I’ or @ in the course of
thelir revolutions. |

R 1s a shaft revolving in carriers S and T.
Sald carrier S is fixed to the stay V.

U is a miter-wheel keyed onto the end of
shaft R, and is in gear with the miter-wheels
"K’and M. 7V is another miter - wheel, also
keyed on the shaft K, and is in gear with and

receives action from miter - wheel W, said

miter - wheel W being keyed on the cam-
shaft X. |

Y 18 a stay-plate that holds the studs I and
L firm and immovable. The star-wheel I and
star-movers K and M areheld by the said stay-
plate Y in a correct position, thereby effectu-
ally preventing any play or vibration in the
star-wheel I and all connected thereto.

A’ isastar-wheel divided into sixteen parts,
keyed on short shaft Z. D’isa pattern-cylin-
der, also keyed on shaft Z. The said shaft Z
1s carried by the frame F and stay-plate Y.
The cylinder 1)’ 1s furnished with pins M’ to
oive action tothe star-wheel I by the said pins
coming In contact with the diamond-shaped
four-sided inclined plane I’ fixed on lever I,
- FKigs. Sand 9. When a short pattern is re-
quired, the pins may be inserted in the eylin-
~der D', as shown in Fig. 1, but in such case

the pattern would be comipleted when the-cyl--

inder D" had made one revolution; therefore a
pattern-cham of new and peculiar construe-
tion is emploved. |
F" is a lever working on stud G/, secured to
frame I' by carrier H. On the said lever I is
fixed a steel diamond - shaped projéction or
four-sided inclined plane T . |
L' is & pin or stud riveted (or otherwise se-
cured) to saidlever IiV. - Thesaid pin I/ works
in the square groove formed iii~the hub of
star-wheel I, for the purpose of communicat-
g action from the pins 1, 2,or 3 on pattern-

plates M on ¢ylinder D’ tothesaid star-wheel 1. .

M, Tigs. 10, 11, and 12, represents the im-
proved pattern-plate, before referred to. Figs.
11 and 12 also show part of the cylinder D’
and pattern-plate M, suitable for two sepa-
rate series of shuttle-boxes, (full working size.)

N'arepinssecurely fixed in pattern-eylinder
D', Figs. 11 and-12, for the purpose of holding
the pattern-plates M', and by which the said
plates M’ are moved backward or forward, as

shuttle-boxes 0. Three different positions are
necessary, as shown in Ifigs. 10, 11, and 12.
On part of the outer circumiference of miter-
wheel star-mover M is fixed a V-shaped guide.
its length may be seen on Fig. 5. The two
ends and sides of said guide N are filed to an
edge, forming a V. The duty of said guide is
performed, just previous to the pins P or Q
entering into the slots in star-wheel I, by the
sald guide N entering into a corresponding
groove, 1, 2, or 3, formed on the hub of the
star-wheel I, and thereby forcing the said star-
wheel in a correct position—that is, in other
words, if the pins 1, 2, or 3 on pattern-plates
M’ do not place the star-wheel I into a posi-
tively-correct position by the mechanism be-

fore described, (in consequence of any circum-

stance that may oceur,) the guide N, entering
into the groove formed on the hub of star-
wheel I,will complete the necessary movement
and prevent any accidents. |

The operation of theabove-described mech-
anism 1s as follows: Motion is communicated
to the loom by a belt (in the usnal way) work-
g on a fast pulley, A’. A loose pulley is
also placed as usual. The pulley A®is keyed
on shaft . 8 is a erank, and 1" is a tappet-
wheel giving action to the cam-shaft X, and
by the before-described miter-wheels W, V,
U, M, and K, being all geared as described,
the star-movers K and M receive a continual
positive rotary motion, the star-mover K re-
volving in one direction and the star-mover
M revolving in the opposite direction simul-
taneously. The pattern-chain is first put in
motion (when the pick is being made from the
stationary box at the left-hand side of the
loom) by the pin in star-mover K’ giving ac-
tion to star-wheel «/, fixed on shatt Z, and
thereby turns the pattern-cylinder I’ one-six-
teenth part of a revolution. The pins on pat-
tern-plate (by the aforesaid movement) act
upon the inclined plane I’ on lever IV. We
willsuppose, then, the star-wheel I to be in the
neutral position O—that is, in other words,
the shuttle-box b is not required to be moved.
The pins 3 will, in such case, hold the inclined
plane I, as represented on Tigs. 2 and 12,
diamond I”. Said diamond I” is shown on
the upper side of Fig. 12. The pins P and Q
will then revolve clear of the star-wheel I,and
of course no motion could be given to the shut-
tle boxes. By the next movement of pattern-
chaln we will suppose the pin 1 on plate M’
to come into action. Asthesaid pin 1 moves
in a straight direction it will come in contact
with oneside of the inclined plane I, and force
the said inclined plane into the position as
shown by dotted lines on the lower part of
Ifig. 12, and by the inclined plane I being con-
nected to the lever K, as described, and the
sald lever IV being connected to the star-wheel
I by pin I/,the said star-wheel I is forced from
the neutral surface O ontfo the permanent re-

required. On the upper face of the plates M’ i volving rim of the star-wheel M. The guide
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N then enters into the groove 3 on the hub of
star-wheel 1, as before explained. The pin Q
In star-mover M then enters into the slot of
star-wheel I, and turns (it the said star-wheel

1) and pinion D one-sixth of a revolution.

When the said pin Q has completed the move-

~ Inent, the star-wheel will be found to be fairly

and fully bearing on the permanent surface of
the star-mover M, and the shuttle-boxes will
be (by the above-described operation) brought
down and held positively in a correct position,
(thereby dispensing with all the usual contriv-
ances heretofore used for steadying and hold-
1ng shuttle-boxes whilethe pickis being made,)
and 18 then prepared to deliver or receive a
shuttle. When the shuttle-boxes are required
to be lifted, the pin 2 on plate M’ is brought
In contact with the inclined plane I’. The
star-wheel I-in such case is forced (by the
above-described means) from off the surface
of star-mover B, clear over the neutral sur-
The
guide N then enters the half-groove on the
hub of star-wheel I, as before described. The
pin in star-mover X then enters into upper
part of the slot of star-wheel I, and turns the
sald star-wheel I and pinion D one-sixth of a
revolution, and by the pinion D being in gear
with the rack €’ on upright C the shuttle-
boxes rise as required. Now, when a neutral
plate is introduced, (see pins 3 on plate N2,

Kig. 10,) the star-wheel T will be foreed from |

either of the star-movers K or M onto the nen-

tral sarface O. The guide will in that case |

enter into groove 2 on the hub of star-wheel

1. The pins P.and Q will revolve clear of the

star-wheel I, and the said star-wheel I, with
all connected thereto, will remain stationary,
as before explained. |

It will be now perceived that the pattern-
chain must be arranged according to the fig-
ure required for the cloth, and after the chain
1s applied the action of the whole is certain,
and no part of the mechanism can be altered
by the weaver, nor can a wrong shuttle Le

brought into action under any circumstances.

~There is ample time for all the above mo-
tions to act in. For example, we take seven-
sixteenths of the revolution of the crank-shaft
R’ in moving the shuttle-boxes, and one-fourth
of a revolution of said shaft R’ for moving the
star-wheel 1 from any one of the three posi-
tions M, O, or K to any other of said posi-
tions M, O, or K by the means fully deseribed.

~When one or more picks are required to be

taken out of the cloth, or is lost by any cir-
cumstance, and the shuttles are required to be
brought back, so that the weaver can replace
the picks so lost, the motion of the loom, be-
ing reversed, will effect the desired point, for
it will be seen that the whole mechanism is

geared with the prime mover-shaft R/, and

when the said.shaft R is turned the reverse
way all and every motion of the loom is re-
versed, and the shuttles can be thereby brought
Into any position they previously oceupied,
for the purpose above mentioned—a . circum-
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| stance of so much importance as to require no
| further comment, for no combination of mech-

anism on any loom ever made (to the knowl-
edge of the inventors of these improvements)
has been so formed as to effect the above most
desirable object prior to the one now described.
In all looms heretofore made and used, when
apick ortwoislost, the weaver is compelled to
replace the shuttle-boxes by hand and turn
back the pin-wheel or pattern-chain until the
right pick is found, and much time is lost and

‘much experience is required by the weaver to

replace the whole combination, so as to insure
a correct figure. It will be seen now that by
the reversing of the loom the pattern-chain M’
returns on the ¢ylinder I, and the pins 1, 2,
or 3 come In contact with one of the two in-
clined planes on the other end of diamond I’;
(hence the necessity of the four-sided diamond-
shaped projection I'.) The star-wheel will be
thereby forced in the position it occupied prior
to the reversing of the loom. If it is moved
onto erther star-mover K or M, the pin P or

Q (as the case may be) will enter into the slot

of the said star-wheel I, and as the said pins P

and Q are revolving the reverse way the star-

wheel I and pinion D will be turned the re-
verse way, and thereby the shuttle-boxes will
be found to be in the position theyv previously
occupled. Internal inclined planes may be
used 1nstead of the external, as here shown.

The star-wheel Iis divided into six parts,
but only three boxes are here shown; there-
fore, in fact, only three sides of. the said star
can be used by the said three boxes; but the
star-wheel 11s here shown as being applicable
to the moving of any number of shuttle-boxes,
and of any description now used, and the loom
may be speeded up to the highest point con-
sistent with the well working of the yarn and
shedding motions. Some alteration would
have to be made in the arrangement necessary
to communicate action from the star-wheel I
to the boxes used in some kind of looms, but
they will be such as any experienced work-
man may at once understand from the deserip-
tion here given. |

Fig. 15 represents the segment of a star-
wheel, O, giving action to lever O* for the
purpose of moving rise-and-fall boxes where
two shuttles only are used.

Fig. 7 represents part of the arrangement
used where there are two series of movable
shuttle-boxes. Motion is communicated to
the left-hand series of boxes by the star-wheel
U7 being keyed on a shaft that crosses the
loom. On the other end of said shaft may
be keyed a spur-wheel, said spur-wheel being
geared Imto another spur-wheel that will give
action to the rack, as shown in the arrange-
ment used tor the moving of the shuttle-boxes
nt theeright-hand side of the loom. Ifach se-
ries of boxes will be separate and detached,;
(orthey may be workedtogether.) Two levers,
I, with the necessary attachments, will be re-
quired, and the double-ended pattern-plate
M’, Figs, 11 and 12, will be necessary for mov-
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ing two series of shuttle- boxes when said |.can in no case be blounht against the needles.
boxes are separate and detftched from each ] on its edge. B

other, as in carpet-looms.

~ On Tooms where a J acquard machine is used
the star-wheel I may be slid by connection
from the trap or lifting-board. The patternin
such case will be formed on the cards. We
have worked a loom by the said means, but
prefer keeping the Jacquard machine and the
mechanism for moving the bhuttle boxes sepa-
rate.

Motion may be communicated to the star-
~ movers by various means. For instance, when
they are placed on the cam-shaft, as in Ifig.
15, the star-mover K may be driven by the
cam-shaft X by a feather-key. The star-
mover M may be connected by spur-wheels to
crank-shaft R/, and a reverse motion may be
thus attained.

The star-movers K and M may be slid
sidewise, instead of star-wheel I, for some
looms. n such case the star 1L would be sta-
‘tionary so far as the side movement 18 con-
cerned. In fact, many different arrangements
can be made from the principles here clearly
laid down without changing or deviating from
the invention as made known. |
- A*is a miter-wheel on crank-shaft R.
a miter-wheel on shaft C.

D?* and E* are two miter-wheels geared to
give a positive rotary motion toshatt I?, Ifig.
T4, (¥ is a card- -cylinder. |

H?*and H°® are two connecting rods Or arms.
Said arms H* and H® work loose on shaft K=,
and on the journals of eylinder G*. The cyl-
inder G*is held by the said arms H* and H’in
. aproper position. Consequently the cylinder
G* vibrates in the arc of a cirele (see Fig. 13)
as it leaves the point of the needles. The dis-
tance between the center of the gylinder G°
and the shaft I is therefore not changed by
the said cylinder moving to and from the
‘needles.

1* is a star-wheel Iz;eyed on the end of cylin-
der-shatt G*

K*1s a St&l -Mover 1{63 ed onto the shaft K.

- Motion is communicated to the lifting or
trap board Q® by the crank-pin I/ and Fhe
connecting-rods M?* N? and I, which will be

clearly seen on referring to the drawings.

The cylinder is forced to and from the needles
by a scroll or inclined plane 1n the usual way,
said scroll (not shown) acting. upon the rods
T and &,

The operation of the above is as follows:
The shaft F* and star-mover K* receives a ro-
tary motion by the wheels and shafts before
mentioned,; and when the pin in star-mover
K2 enters into the star-wheel 1? the said cylin-
der G* is turned one-fourth of a revolution,
and thereby brings a fresh card, as required.
The board Q° then descends, and the said-card
is-brought against the face of the needles by
the mechanism beforeexplained and deseribed.

The advantagesderived from the above com-

bination are numerous. WWe will state a few.

First. Certainty of action.

b* 1S |

'1

The cylinder ;

Second., The cards (and the lacings that con-
nect the cards together)endure and last much
longer in consequence of the ease and gentle
manner they are used, being iree from the
sudden jerks that are n‘wen “to them where
springs and catches or hoo]z:s are employed.

Third. By the use of this improved combi-
nation the turning of the card-cylinder by
cords and pulleys (by hand) separately and
distinetly from all and every other motion of
the loom is entirely dispensed with.
one or more cards are required to be brought
back on this improved loom, (a e¢ir cumstance
that often occurs, notwithstanding the perfec-
tion the weft stop -motion has attained , ) the
reversing of the crank-shaft R" will cause the
cards to return in their proper order; there-
fore the weaver need not fear getting astray
with. the pattern. And when both combina-
tions (that is, the improved box-motions and
card-cvlinder motion) are used on the same
loom the shed of the warp will in all cases
correspond with the shuttles and boxes, a
point never gained by any combination here-
tofore used in the knowledge of the inventors
of this improvement. The motions may be
used separately or combined—ifor Instance,
the box-motions are applicable to looms with
any description of shedding-motions, and the

Jacquard-card motionsare prphcanle to looms

with any kind of shuttle-box motions now in
use. |
Motion may be communicated to the shaft
I by a chain and two chain-wheels, one wheel
fixed to the erank-shaft R’, oron eam -shaft X,
and the other chaln- Wheel on the shaft F*—
that is, when it is not convenient to fix wheels

and sh-mft as first described. Neither is abso-

lutely necessary to work the lifting-board as
here shown, and other contrivance may be
substituted, if required.

Having thus fully described the nature of
our 1mplovements in looms for weaving fig-
ured fabrics, and having also shown :;md set
forth Seveml different modifications thereof,
it is to be understood that we are aware that
several things described in this specification
have been in use before, Letters Patent hav-
ing been granted to one of the inventors of
these 111'11310vement5 (Samuel Eccles, bearing
date March 5, 1850) for the use of a star and
star-mover, in combination with other mech-
anism for movmw shuttle-boxes.

We are also aware that the Jacquard-card
cylinder has been operated upon by hooks,
cams, and other similar things.

It is to be distinctly understood tlmt we do
not limit ourselves to any of the particular ar-
rangements here described, as we are fully
aware that different forms and arrangements
will be found necessary for effecting the same |
objects in looms for weaving various kinds of
fieured fabrics, and to wh]ch these 1mprove-
ments are applicable. |

What we claim as constltutmg our inven- .

When -
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tions, and which we desire to secure by Letters
Patent, 1s the following, viz:

1. The star- movers, whether they be ar-
ranged to slide instead of the star-wheel, or
otherwise, and neutralsurface, in combination
with the star-wheel, (sliding or otherwise,)
arranged substantially in the manner and for
the puarpose herein specified.

2. Thepins on pattern-plates,or theirequiva-
lents, in combination with the diamond-shaped
projection or tour-sided inclined plane, lever,
and star-wheel, arranged substantially as de-
scribed, for the purposes herein specified.

- 9. The guide N, in combination with star-
movers and star-wheel, as described. .

4. The combination formed by the mech-

‘anism herein described, for giving a positive

1

| and correet motion to the Jacquard-card cyl-

inder—that is to say, the star-mover, stax-
wheel, and connecting - arms H?, with miter-
wheels, or their equivalents, as herein fully
made known, and the above mechanism is also
intended to be applied to other descriptions
of looms where lags and other similar devices
are used 1nstead of the cards, as on barrel
and other similar looms; therefore the claim
18 not limited to the turning of a Jacquard-

card cylinder.

SAMUEL RCCLES.
TAMES ECCLES.

Witnesses: |
JAMES R. GRAHAM,
JOHON BRUXNTON.
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