Pl avr: e
, Loar o
N isq v, S o S27 4, 1866

i

ol /5 o S a F"";I'ﬁ:*‘&h ‘\ @ \L

e __. A ol \ fr/ ”,{"
! \\\ 0
_ A /4 /6

"'I ‘
ﬁ.\ "'..\

- ﬂh \‘!h. :

M. PETERS, PHOTQ-LITMOGARAPHER, WASHINGTON, D C.




>
L

UNITED STATES PATENT OFFICE.

PHILO W. HART, OF STAMFORD, NEW YORK.

IMPROVEMENT IN POWER-LOOMS.

Specification forming part of Letters Patent No. 57,712, dated September 4, 1866.

Lo all whom it may concern :

Be it known that I, PHILO W. HART, of
Stamford, in the couuty of Delaware and Stme
of New YOlL have invented a new and useful
Impmvemmt 11 Power-Looms; and 1 do here-

by declare that the following is :;qull, clear, and ;

exact description of the same, reference be-
Ing had to the accompanying drawings, form-
Ing part of this specification.

Thl% mvention consists in certain means
whereby, when the yarn of the shuttle of a
loom breaks or gives out while the loom is in

-operation, the shattle is gjected from the shut-

tle-box at one side of the loom, and its place
in the loom supplied by another shuttle, con-
talning a proper supply of yarn, by an auto-

matic opemtwn of the loom without the ne- |
cessity of stopping it.

The shuttie-box on one end of the lay of the
loom 1s made with an open bottom and a trap
which, 1n case of the shuttle-yarn giving out

or being broken, is-opened, as the lay strikes

up, by the action of a device somewhat simi-
lar to the fork and grid of the ordinary fill-
Ing stop-motion, or of other suitable charac-
ter and the Slmttle then either dlopq out or
18 pushed out through the bottom of the box

by means of fingers attached to the shuaitle-

box or lay, and which are caused to operate
by a portion of the same mechanism which

- opens the bottom of the shuttle-box.

At the opposite side of the loom there is at-
tached to the breast-beam or other fixed part

- of the loom a shuttle-box, which may be

termed the ¢ spare shuttle-box,” also having
an open bottom and a movable trap, and in

which is placed a spare shuttle, which, at-the .

same time that the shuttle whlch has beeu in
operation is ejected. or before the lay moves
back again after such ejection,1s delivered
through the open bottom of the said spare
shuttle-box into the shtttle-box on the corre-
sponding end of the lay by the opening of the
trap at the bottom of the said spare shuttle-
box and the action of suitable fingers, the
opening of the trap at the bottom of the spare
shuttle-box and the operation of its ejecting-
fingers being produced by the same mechan-

ism as or mechanism substantially similar to-

that which produces the opening of the trap
in the bottom of the shuttle-box on the other

end of the lay and the ejection of the shuttle
therefrom.

To enable others skilled in the art to apply
my invention to use, I will proceed to de-
scribe it with reference to the drawings, in
which—

IFigure 1 is a plan of the framing, lay, and
shuttle-boxes of a loom. Fig. 2. 1s a trans-
verse vertical section of the breast-beam, the
spare shuttle-box and its appurtenances, and
the shuttle-box on the corresponding end of
the lay in the planes indicated by the line v -
y 1n Fig. 1, the shuttle- box being shown,
however, in its position when anderneath the
spare shuttle-box. Iig. 3 1s a transverse sec-
tion oi the shuttle-box and its appurtenances
on the other end of the lay in the plane indi-
cated by the line x # m Iig. 1. Fig.41s a
plan view of the last-meuntioned end of the
lay with the shuttle-box removed, showing the

movable bottom of the latter and part of the

mechanism for operating the same. Fig. b is
a back view of the spare shuftle-box at the
corresponding end of the lay and their ap-
purtenances. IFig. 6 1s an nwetted plan of
the spare hhuttle box. Iigs. 7,8, and 9 are
views of some of the detfuls

Similar letters and numbers of reference
indicate corresponding parts in the several
figures. | |

A represents the framing of the loom; A/,
the breast-beam; B, the lay; C, the crank-
shatt; and D D, the connecting-rods.
- I and I are the shuttle-boxes on the ends
of thelay. The box E/ may be of ordinary con-

struction; but E has an open bottom, and

there is in the portion of the lay below it an
opening, b, large enough for the shuftle to
drop through. A shu ttle is represented in red
outlines 1n the box 1.

a¢ ¢ are two sliding plates, which form the
trap at the bottom of the shuttlie-box E. These
plates are fitted to work one under the frout
and the other under the back of the shuttle-
box E, the portions of the lay in front of and
behind the opening & being recessed 1n such
manner (shown at ¢ ¢cin Fig. 4) as to bring the
apper surfaces of the said plates flash with

the surface of the raceway, and make the said
surfaces form a continuation of the raceway
within the shuttle-box. The said plates are
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kept in place by means of screws d d, which | when there is no pressure on the front end of

pass through oblique slots e e, provided in the
said plates, and which are screwed into the lay,
the said screws allowing the said plates to
move inward under the open bottom of the
shuttle-box and over the opening 0, as shown
1 Ifigs. 1, 3, and 4,) far enough to support the
shuttle while in the shuttle-box.

Under the inner end of the shuttle-box I a
plate, 7,18 fitted to slide fransversely through
the lay, and in this plate (of which Ifig. 8 is a
detached plan view) there 1s an upwardly-
projecting pin, 2/, which enters a bent slot, g,
in a plate, &, fulann‘ed between the pld,te I
and thetrap-plates ¢ a. This plate £, of which

Ifig. 7 15 a detached plan view, is fitted to slide |

within the lay lengthwise of the shuttle-box,

and 1t 18 comlected with the plates & @ by means
of two pins or screws, ¢ 4, passing through
transverse slots 4 7 1 the latter plates. A
spring, k&, attached to the back of the lay,
presses the plate f forward in such manner as
to bring 1its pin #' up to the iront end of the
bent slot ¢ of the plate L, and so press the
latter plate toward the center of the loom, and
- thereby to press the trap « « in the same di-

rection; and while the latter plates are pressed
in this due(,tmu their oblique siots ¢ ¢, guided
by the stationary serews or pins d d, are
caused to hold the said plates with their inner
edges far enough under the open bottom of
- the shattle-box and over the opening b in the
lay, as shown in Fig. 4, to form the continua-
tion of the raceway within the shuttle-box
and support the shuttle.

- Pressure applied against the front end of
the plate f foreces it backward, and causes such
‘movement of the pin %' in the slot ¢ of the
plate & as to move the latter plate and the
trap-plates @ @ toward the end of the lay, and
in -this movement of the trap-plates a « the
oblique slots ¢ ¢ and guide pins or screws d d
cause them also to move outward from the
shuttle-box in such manner that they will be
entirely withdrawn therefrom, and leave the
shuttle free to drop through the opening b in
the lay.

- I is a rock-shaft arranged at the back of
the lay below the shuttle-box E and parallel
therewith 1 bearings [ [ attached to the lay.
This rock-shatt has projecting from its under
side a-pin, m, which enters a hole in the trans-

Verse shdmn* plate f, and has also attached
to 1t two 10110 carved fingers, n #, which are
caused, by the movement of the rock-shaf’t,
produced by the action of the plate fon the
pin 7n when the said plate 1s pushed back, to
be depressed mto the shuttle-box for the pur-
pose of pushing out the shuttle therefrom and
through the opening 6 in the lay. The ends of
the sald fingers are not brought into contact
with the top of the shuttle until-after the plate
has moved back far enough to open the trap
aa, and when the pin #’ in the said plate has
arrived in the forward part of the bent slot ¢
1n the plate £, which 1s parallel with the slid-

ing movement of the plate f. The spring %, |

the plate f, holds the said plate back in such
a position that, by its action on the pin m of
the rock-shaft, it holds the fingers n n, with
their extremltles some dmtm’lce above the shut-
tle-box.

T'he pushing back of the plate f'to open the

trap of the shuttle-box Ik and bring the fin-
gers # n into operation to eject the shuttle

when its yarn has given out or broken may

be effected in various ways; but I propose,
generally, to effect it by a modified arrange-
ment of the forked lever and grid of the ordi-

‘nary filling-stop motion, the grid being ar-

ranged in the usual position on the lay of the
loom, and the said forked lever being secured
to a rock-shatt attached to and parallel with
the back of the breast-beam, and the said rock-
shaft being furnished with a bent arm, whiel,
until the shuttle -varn has given out or beeu

‘broken, is lifted up out of the way of the for-

ward uld of the shiding plate f by the press-
ure of the yarn against the fork of the lever,

“but which, when the yarir has broken or given
out, is allowed to drop in front of the said

plate, so that when the lay beats up the said

plate comes in contact with the said arm, and
1s thereby pressed back relatively to the lay,

and caused to open the trap and operate the

fingers n n, and thereby eject the shuttle from

the shuttle-box K, into which it had just en-

| tered. The ejected shuttle drops from the lay

onto ashelt, (3, attached to the framing of the
loom 1n a suitable position.

1 1s the spare shuttle-box, arranged upon
two fixed brackets, J J, which project back-

ward from a portion, A” of the breast-beam,

which 1s extended bevoud the opposite side of
the loom to that on which the shuttle-box B is
arranged, and in front of tbe shuttle-box K.
This spare shuttle-box I, having an open bot-
tom, 1s so far elevated that the shuttle-box E/
passes under it, as shown in Fig. 2, every time
the lay beats up. It1s so fitted to wa,yb on the
horizontal upper surfaces of the brackets J J

as to be capable of a limited movement in a

backward and forward direction.
q, Figs. 1, 2, and 6, is the trap at the bot,tom
of the Spa-re shuttle-box, consisting of a flat

horizontal plate extending the whole length of
the said shuttle-box, and attached to its bot-

tom in rear of the opening therein by means
of two screws, v 7, passing through oblique
slots s s, Fig. 6,1in the said plate and screwing
into the shuttle-box. This trap or plate has
oblique ends, which work between two station-
ary oblique guides, { ¥/, secured to the under
sides of the brackets J J in snch manner as
to produce, by the limited backward and for-

ward movement of the spare shuttle-box on the

sald brackets, such a movement of the said
trap or plate as will cause it to project a short
distance nnder the opening in the bottom of
the spare shuttle-box, as shown in Figs. 1, 2,
and 6, to support the spare shuttle placed
therein, or to be withdrawn from under the said
opening to permit the passage of the said shut-

BN o




Y7

[

N3 D ' 3

and ©.
- Whilethe loomisin eperetmn,- with a proper

- supply of yarn in the operating-shuttle, and |
- the said yarn unbroken, the spare shuattle-box
‘18 held back npon the brackets JJ by means
-of’ a spring, u, attached to the part A’ of the |

- breast-beam, and when the said shuttle-box is

- 1n this position: the oblique guide %, I'ig. 6, |
‘holds back the trap ¢ in the position repre-

- sented, in whleh 1t will support the Spare shat-

tle.

K is a horizontal rock- shait, aﬂmuﬂed me
- allel with the spare shuttle-box aud the breast-
beam 1 bearings » v, attached to the front of

the said shuttle-box, and carr ying two fingers,

-~ waw,for pushing out the spare shuttle from the

qfud shuttle-box into the shuttle-box E/ on the
lay, 1n case of the said shuttle failing to drop
out quick enough when the trap ¢ is opeuned.

This rock-shaft has also secured to it an up-
- wardly-projecting pin, 2z, which enters a hole in
afixed arm, L, attached to the breast-beam,and

thereby produces the necessary movement of

the 1ock-shaft and fingers to eject the shut-
tle from the spare shuttle-box when the latter

1s pushed forward on the ways and its trap

~opened, as will be presently described.
~When the spare shuttle-box is held back by |

the spring u, as represented i the drawings,

~the arm 1; holds the rock-shaft K and its fin-
ogers w 1 1 such position: that the latter will |

permit the spare shuttle te be mbelted 1nto

~ the said shuttle-box.
M, Iigs. 1, 2, and 5, 1s a flat plate attached |
to the baelt of the shuttle-box 1’ on the lay
by means of two screws, 12 12, Ifig. 5, pass-

ing through oblique slots 13 13 1n the said
plate and screwing into the said shuttle-box.
This plate M has two upward projections,

14 14, on its upper edge, arranged opposite to

two small plates, 15 15, which are attached

~ rigidly to the back of the spare shuttle-box

I, and which project downward slightly below
the bottom thereof. 'The said plate M has a
rigidly - attached pin, 16, Fig. 3, projecting
downward from its end which 1s nearest the
center of the loom, and this pin enters a bent

slot, 17, in a flat plate, N, of which Kig. 9 is

a detached plan view, and which 1s fitted to
slide back and forth transversely through the

lay B. DBelow the said plate N the said pmn

16 passes through-a tixed steadying-guide, 18,
attached rigidly to the back of the lay. By
a backward and forward movement of the

plate N its bent slot 17 is caused so to act

upon the pin 16 as to produce a longitudinal
movement of the plate M, and in the longi-

tudinal movement of the httex plate the slots |

13 13, moving on the screws 12 12, caunse 1t to
have alee an apward and downward move-

~ment, by which the extremities of the projec-

tions 14 14 are caused to be projected above
and drawn below the top of the shuttle-box

.E;' A spring, 20., IFigs. 1 and 2, attached to

-ootle thmnn*h the sald opemng The spare shut- | the back of the lay, presses against the rear

o otle-1s represented n 1ed eutlme 1in. I‘lﬂs 1 2,1 end of the plate N in such wauner that when

sald pressure 1s unopposed by pressure at the
front end: it holds the said plate forward in
such a posttion that its slot 17, acting on the

pin 16, lxeepe the plate M.down 1n the position

shewn in Ifig. 5, with 1ts projections below the
plates 15 15 on the back of the spare shuttle-
box. - :

The rock-shaft huelnbe‘[el mentioned as
attached to the back of the breast-veam, and
carrying the forked lever which operates, in
connection with the erids on the lay, to eﬁeet

the ejection of the ehuttle from the shuttle-

box H, is extended to a sufficient length to-
ward the opposite end of the breast-beam
to carry an arm situated opposite the plate N.
This arm is lifted up out of the way of the plate
N by the action of the yarn of the operating
shuttle on the fork of the lever every time the

lay strikes up, until the yarn of the said shut-

tle 18 broken or gives ount, and consequently

“the shuttle-box E’ passes under the spare
-shuttle-box I without disturbing it; but when
the said yarn is:broken or gives out, and at

the same time as the shuttle 18 egeeted from

the shuttle-box E, as hereinbefore descr 1beu

the last-mentioned arm on the rock- shaft. not
being lifted, drops in {front of the plate N,
and as the lay strikes up, the front end of the
sald plate N coming in contact with the said -
plate, pushes 1t beelz relatively to the lay, and

thereby causes the plate M to be lifted up by

the action of the slot 17 on the pin 16, and
the projections of the latter plate are thereby

caused to project high enough above the shut-

tle-box Ef to come in contact with the plates
15 15 of the spare shuttle-box 1, which is
thereby driven forward a short distance upon
the brackets J J, while the shuttle-box K’ is
below it. Thistforward movement of the spare
shuttle-box I carries the trap ¢ forward along
the oblique surface of the gunide ¢, and pro-
duces the necessary longitudinal and back-
ward movement of the satd trap, relatively to
the sald shuttle-box, to withdraw the said trap
from under the opening in the bottom of the

sald shuttle-box, and thereby permit the spare

shuttle to drop therefrom into the shuttle-box
IZ/, which 1s then directly under the spare
shuttle-box and ready to receive the shuttle.
As the spare shuttle-box moves forward the

action of the stationary arm L upon the pin 2

of the rock-shaft K produces the downward
movement of the fingers w w, by which the
spare shuttle, in case 1t does not drop out, 1s
ejected from the spare shuttle-box into the
shuttle-box E, where 1t 1s 1n readiness to be
driven through the warp by the next action of
the picker on that side of the loom. A full
shuttle having its yarn drawn out to a proper
length from the eye is then placed as a spare
shuttle in the spare shuttle-box, and while the
operation ot the loom proceeds withont hav-
ing ceased, the last-mentioned shuttle is ready

- to be deposwed in the shuttle-box K/ when re-
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i guired,in the same manner as above described | = 3. The spare shuttle. box I, attached to the: i ™
Coitiiiii i with reference toithe shuttle prewoubly CO1)-: ébl east-beam or fI‘&JmIHg of tllB loom, h&?lllégé&é I I
. tained in the spare shuttle-box. 1 . | movable trap at its bottom: an&leperatmg me:o
oo The forward movementof the spare shuttle- | .combination with a shuttle-box having a mov--
o box, above described, and the:return: move- | able trap atits bottom on one side of the lay,
S zmzent; effected: by:the spring w are necessary | substantially as and for:the: purpose heremn: - -
T fnotmeaels f(}lfhe'[)l,llp()se()f effwtmgtheopf fdeSGPlbed;:;:i?i:i:i:i;i;;f;f;i:i;i;i;i:':r';';';'féf;f:;;';
SEERRREEER AN RN '11(1r101.1 oftlwtmp ..;md Imﬂers ot the qald.shut 14 The mmbmatmn of the spa,re f:.hlltt]B me: FENREE RS

a;;za@;fseefef;za%ae;r;ﬁ:ﬁ:pﬂrm%heremdesumbed::f:f:é%f;f:f:fefefef:f- :tl:ebox: bubsmmlally&s-&ndf():r:thez puPp(}Se:-:-:-rii?:
20 The fingers w'w, attached to the lay of - a heremdebcrlbedi.iﬂr:i:r:r:f:f:=:=:=;';-:-:-ff:fi%;ézézféf;
oo oo loomy and operating incombination with the e;s;s;s;e;s;s:e;z;e;ez;;;:;PHILO W HART
oo movable trap at the bottom of ‘the shuttle-box,, W‘stneqses
zzssz%éséezszézzzzza;ezzéeasaub%fmtmllva,s&ndfm thepurposehe}.emsetw - DANIEL C. T{BBALS,‘:

. forth. . "HeNrY T. BROWN.,
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