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UNITED STATES

PATENT OFFICE.

GEORGE CROMPTON, OF WORCESTER, MASSACHUSETTS.

IMPROVEMENT IN SHUTTLE-BOX MECHANISMS.

Specifcation forming part of Letters Patent No. 6 1,48'%, dated March 30, 1875 ; application filed
January 18, 1875.

CAsE A.

T'o all whom ¢ may concern :

Be it known that I, GEORGE CROMPTON,
of Worcester, in the county of Worcester and
State of Massachusetts, have invented an
Inprovement in Shuttle-Box Mechanism, of
which the following is a specification : ‘

My invention relates to mechanism for oper-
ating the shuttle-boxes of looms, so as to
place any shuttle-box of a series opposite the
race. One arm of a rocking lever, moved a
greater or less distance by means of pawls
through, the agency of toothed sectors or
equivalents, is connected with a box-operating
lever, so as to move the shuttle-box rod and
boxes the desired distance.

My invention consists in the combination,
with a rocking lever moved through different
degrees of oscillation by mechanism engag-
ing it at different distances from its center of
motion, of a series of shuttle-boxes, and with
such parts also a secondary or shuttle box
lever; also, in the combination, with a rock-
ing lever working through different degrees
of oscillation, of a series of cogged sectors,
and, in combination with these, pawls,and also
a pattern mechanism; and also in other com-
binations, as hereinafter specified and claimed.

Figure 1is a side elevation of a loom, show-
ing my improvements. Fig. 2 is an opposite
side elevation of the loom. Fig.3 is a top
view of the rocking lever, sectors, and pawls.
Figs. 4, 5, and 6 are views of the sectors and
other parts detached ; and Fig. 7 is a section
of the shaft of the rocking lever when adapted
to receive within it a second shaft, so as to
operate shuttle-boxes at both sides of the loom
independently.

In the drawing, A represents the frame of
the loom, of any suitable construction. « is
the crank or lay shaft; o', its crank; a2, the
connecting-link, and «® the lay, all operatingin
the usnal manner. A series of shuttle-boxes,
1 i B, (the fourth box being hidden by the end
of the lay,) is mounted on and moves with the
lay. These shuttle-boxes are fitted in any well-
known way to slide up and down as the lay
is moved. In this instance they are carried
by a rod, m, connected through a yielding
connection, m’/, with a link, f, attached to the
shuttle-box lever D, pivoted at the side of the

loom-frame at F. A spring, 7/, surrounds the

rod m, and rests against the bottom of the

end of the lay, and against the connection m/.

This construction allows the shuttle-box
lever to move should the -shuttle-boxes be
caught or impeded in their movement. The

pattern-cylinder G is supported on the loom-

frame. In this instance it is a roller with pro-

tuberances or pins, as shown in Fig. 8; butin-

stead of thisrollerI mayemployany other well-

known kind of pattern-cylinder chain or cord,

and such deviees may be moved in any well-

known way. The cylinder G is moved from

a crank on the crank-shaft through a link, ¢3

and a lever, ¢4, provided with-a pawl, that en-

gages a toothed-wheel on the pattern-cylinder.

Pivoted to the loom-frame is a radius-bar or
pawl-carrier, C, provided with a series of
double pawls, ¢ ¢! ¢ ¢ ¢*, &e., and these pawls

are raised or lowered, or held in a central or

inoperative position, by means of cords, wires,

or other connections extending from said

pawls to levers or equivalents resting on or

actuated by the pins, or protuberances, or
equivalents on the pattern-cylinder or chain.

This radins-bar or pawl-carrier € is moved in

one direction by means of tappets 0’ on the

shaft b, or other moving part of the loom, and

in the other direction by.a spring. The pawls

make one complete movement with each com-

plete movement of the lay, and so as, throngh

the -sectors or conmnections for moving the

shuttle-boxes, to move the shuttle-boxes after

a shuttle has been shot or boxed. The shut-

tle-boxes are to be provided with any well-

known protectors or stop-motions, and the

lay may also be provided with stop-motions,

controlled by the weft-thread.

The rocking lever E, for imparting motion
to the shuttle-boxes, is, in this instance, shown
as a shaft suitably mounted on the loom-frame,
(preferably at the lower portion of the frame,)
and its arms e ¢! ¢ ¢° project therefrom to dif-
ferent distances from its center. These arms
are, in this instanece, provided with teeth to
be engaged by corresponding teeth or notched
sectors d d? d°, mounted on a suitable journal,
and actnated (they being free to be moved in
either direction) by the pawls carried by the
pawl-carrier G, and placed in position by the
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pattern device. These notched sectors (see
Tigs. 4, 5, and 6) have their gear-teeth, that
engage the arms of the rocking lever, at differ-
ent distances from the center on which the
sectors move or are supported, and they have
a greater or less number of notches to receive
the pawls, according to the distances they are
called on to move the shuttle-boxes. The gear-
teeth of the notched sectors d are nearer the
axis on which it moves than are the gear-teeth
of the other sectors, and this notched sector
engages the teeth of the arm e of the lever E,
such arm being longer than are the arms ¢’ ¢’
of the lever E, that are engaged by the other
toothed sectors. ‘Thesectord has three notches
at bottom and three at top. A single recip-
rocation of the pawl ¢ ¢!, arranged to operate
that sector, will move the sector, if permitted
so to do by the pattern-cylinder, a distance
corresponding with the length of a notch, d',
and this sector, through its teeth engaging
the arm e, will rock the lever E, and cause its
arm e! (also preferably toothed) to engage the
end of the secondary or shuttle-box lever D,
and move the boxes one step, or from one to
the next box of the series. This movement of
the notched sector may take place in either
direction, according as it is desired to raiseor
lower the boxes one step. The toothed sector
@ has its gear-teeth farther removed from
its center than are the gear-teeth of noteched
sector d, and so as to engage the teeth of the
arm ¢ of the lever E. This notched sector d?
has two notches at bottom and top, so as to be
turned in either direction by its pawl¢®¢? and
it will turn the lever E, and move the shuttle-
boxes two steps up or down. Notched sector
d® has its gear-teeth yet farther from its cen-
ter than are the gear-teeth on notched sector
@, and it engages the arm ¢° of the lever H,
and moves the said lever a greater distance
than either of the other notched sectors, and
to a distance corresponding with three shut-
tle-boxes. The ends of arms e ¢® €8 project to
different distances from the center of the rock-
ing lever E, and, through the intervening con-
nections, (in this instance shown as notehed
sectors,) the rockinglever is moved more
or less about its center, so as to move the
shuttle-boxes the desired distance by means
of a pawlor series of pawls, always moving
the same distance, and once for each com-
plete motion of the lay. Any desired number
of these arms may project from the rocking
lever, and a corresponding number of notched
sectors or connections may be used, according
to the number of shuttle-boxes in the series,
each connection or sector being toothed and
otherwise proportioned to move the rocking
lever in a greater or less are,so as to move the
secondary or shuttle-box lever the desired dis-
tance, in orderto reach the desired shuttle-box.
The position of the pawls for actuating the
notched sectors is governed by the pattern-
cylinder or chain in any well-known way, and
so that any pawl may be made to engage its
notched sector at bottom or top to turn it in

one or the other direction, to raise or lower
the boxes; or the pawlmay beheldin a central
position, where it will not operate. When one
pawl is in operation the othersare held out of
actioun.

All the notched sectors are loose on their
support, and they are shown as mounted on &
common support; but they might be mounted
on separate supports, located at different dis-
tances from the center of the rocking lever E,
and then the gear-teeth of the notched sectors
might be madeat the same distance from the
centers on which they are sustained, and the
pawls must then be adapted to properly oper-
ate them. '

It will be noticed that the pawls move al-
ways through the same distance, and each,
through its sector or connection, acts on lever-
arms of differing lengths. Therefore each
pawl, when moving, will roek the lever through
different degrees of oscillation, and will move
the shuttle-box more or less. This action
would be the same if arms of the rocking
lever and the notched seetors were connected
by links instead of by gear-teeth, and I some-
times so propose to connect the parts, as shown
in Fig.9. Ounepawlrocks the lever E through
its notehed sector a given distance, correspond-
ing with the one-box movement; another pawl
rocks the lever twice the distance, another
three times the distance, and another, if de-
sired, four times the distance, and so on for
any number of boxes.

The arm e! of the rocking lever E is con-
nected, by means of gear-teeth, with the sec-
ondary or shuttle-box lever D, and as the
lever B is moved it moves the secondary
lever and shuttle-boxes ; but this connection
may be variously modified, or a link may be
used instead of teeth, or any well-known con-
nection may be used. There should be at least
two notches on the sector which is active in
moving the series of boxes through the long-
est distance, four notches on the next sector,
and six on thie third, which moves the series
from box to box, when a series of four boxes
are employed ; and should more boxes be em-
ployed a sector should be added for each ad-
ditional box, and the notches on the sector
active in moving the boxes one step, or from
one to the next box, should be double the
number of boxes, less one box, one-half above
and one-half below; or for a series of four
boxes six notehes, three above and three be-
low, and then, in the ratio shown in the draw-
ing, should benotehesin the successive sectors.

The secondary or shuttle-box lever D! at
the opposite side of the loom is moved by the
arm D?, projecting from the rocking lever at
that side, and in this way the shutile-boxes at
both sides of the loom are worked in unison.
If it e desired the axis of the rocking lever
B, which is elongated as a shaft, may be hol-
low and contain a second shaft, as in Fig. 7,
by which arrangement shuttle-boxes at each
side of the loom may be actuated independ-
ently.
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Instead of placing two tappets, ¥/, on the
shaft b, I may use one to operate at every
other pick, and it is sometimes desirable to do
so to save chain. These cams may be attached
by screws, and one may be removed. Instead
of having the lever-arms all of different
lengths, as heretofore described, they might
be of the same length, and be acted on by a
series of notched sectors of varying diameter,
as shown in Fig. 10, where all the sectors are
on different shafts, and the pawls are of differ-
ent lengths.

In Fig. 11 I show how the boxes on both
sides the loom may be operated by means of
the toothed sectors and rocking levers, the
pattern mechanism and sectors being on the
same side of the loom. "In such figure the
parts e ctd @ @ E ¢! D D1 D2 C are substan-
tially the same as in Figs.1 and 3. This Fig.
11 shows an additional set of arms, ¢ #! 2, like
those e €® ¢°, an additional set of notched and
toothed sectors, s §! 8% and pawls for moving
them, all carried, preferably, by the radius-
bar, C. One of these sets of arms is secured
to the shaft i positively, and its movement
rocks the shaft, and the other set turns on the
shaft independently, and moves a shuttle-box
connection on the side at which it is placed.

Having described my invention, I claim—

1. The combination of a rockmg lever, con-
nected with and operating a shuttle- box rod,

with toothed or notched sectors, adapted to
engage with and actuate the rocking lever
through different degrees of oscillation, sub-
st‘mtnlly as descnbed

2. In combination, a rocking lever, con-

nected with and operating a shuttle-box rod,
toothed or notched sectors, adapted to engage
with the rocking lever, and a pattern-cylinder,
adapted to select the sector to be moved, and
to govern the extent of movement of the rock-
ing lever, substantially as deseribed.

3. In combination, a rocking lever and
toothed or notched sectors, adapted to engage
with the lever, and to move the levers through
different degrees of oscillation, subs’oanblally
as set forth.

4. In combination, the rocking lever, a se-
ries of notched and toothed sectors, adapted
to engage therewith, and pawls governed by
pattern mechanism, and adapted to turn the
lever through different degrees of oselllatmn,
substantially as descmbed :

5. The combination of the rocking lever and
toothed sectors, adapted to engage with and
move it through different degreeb of oscilla-
tion, with the shuttle-box lever and shuttle-
box rod and bozxes, substantially as described.

6. A rocking lever and toothed sectors en-
gaged with it, and adapted to move the lever
through different degrees of oscillation, in
combmamon and connected withshuttle-box-
carrying rods at opposite sides of the loom, to
move a double series of shuttle-boxes, sub-
stantially as deseribed.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

GEO. CROMPTON.

‘Witnesses:

J. A, WARE,
J. B. SYME.




