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To all whom it may concern:
_Beitknown thatl, GEORGE W. STAFFORD, a
citizen of the United States, residing at Provi-
dence, in the county of Providence and State
of Rhode Island, have invented certain new
and useful Improvements in Shuttle-Box-Op-
erating Mechanism for Looms, of which the
following is a specification, reference being

had therein to the accompanying drawings.-

. Myinvention is designed principally asan
improvement in mechanism for operating the
shifting or change-shuttle-boxes of looms, al-

.though certain of the essential features there-

of are capable of being employed in other con-
nections. It is applicable mainly to box-mo-
tions of the class in which the shuttle-boxes
are in operative connection with one or more
cranks or eccentries, each of the latter hav-
ing imparted to it at predetermined times a
movement of semi-rotation for the purpose of
moving the shuttle-boxes in one direction or
the other and changing the cell thereof which
is presented in line with the shuttle-raceway
on the lathe. Certain types of box-motions
pertaining to the class just mentioned have
the erank or eccentric aforesaid arranged in
operative connection with a toothed gear or
pinion, which last, at certain times, that is
when itis desired toimpart movement of par-
tialrotation to the erank or eccentrie, is caused
to become engaged by a moving toothed sur-
face, the latter being constituted sometimes
by what is known as a master-gear, and there-
by the said toothed gear or pinion is rotated,
usually through a semi-rotation,to the extent
necessary to shift the connected crank or ec-
centric sufficiently to produce the required
change in the position of the shuttle-boxes.

Theinvention isserviceablowhen embodied
in box-motions of these types.

It consists in an improved construction and
combination of parts, which first will be de-
sceribed with reference to the accompanying
drawings, and then will be particularly point-
ed out and distinetly defined in the claimsat
the close of this specification.

In the drawings, Figure 1 is a view in side
elevation of one of the side-frames of a loom
having applied thereto a simple form of box-
motion embodying myinvention. Fig.2isa

view showing the said box-motion as it ap-
pears when viewed from the right-hand side
in Fig. 1, that is to say, from the rear of the
loom. Fig.3isaviewin plan of certain parts
involved in my invention. Fig. 4 isa view
of thesame in vertical section on line 4—1in
Fig. 3, looking toward the left-hand side of
the latter figure.

At 1 in the drawings is the loom-frame, at
2 the shuttle-boxes, at 3 the shuttle-box-rod,
at 4 a box-operating lever having the forward
arm thereof conneected with the box-rod 3, at

5 a connecting-rod having one end thereof

joined to the rear arm of the lever 4, at 6 a
crank-pin to which the other end of such con-
necting rod is joined, at 7 a disk on which
the said crank-pin is mounted, at 8 a short
shaft on which the disk 7 is secured, and at
9 abearing for thesaid shaft provided onthe
framing. The edge of the disk 7 is flattened
at opposite sides of the center, and against
the said edge bears the squaring lever 10,
acted upon by thespring 11, whereby the disk
and shaft are held stationary in definite po-
sitions after each semi-rotation thereof until
again acted upon positively and given a fur-
ther movement of semi-rotation.

The foregoing parts are representative of
the devices with which may be associated the
improved devices in which my invention
more immediately rvesides. I will now pro-
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ceed to disclose the character of the latter.

On the shaft 8 is fixed the gear or pinion 12,
which is mutilated by the omission of teeth
at diametrically opposite portions thereof, as

is most clearly indicated in Fig. 4. At the

places where such omission of teeth occurs
the periphery of the gear 12 is recessed as
shown at 13, 13, Fig. 4, for the play of teeth
14, 14, which are made separate from the rest
of the gear, and are movable on radial lines
into and out of the recesses 13, 13, so as to
enable them to be projected or retracted as
required. - The teeth 14, 14, move in unison,
and when either of them is caused to project
on its side of gear 12 the other thereof is
made to recede into its recess on the oppo-
site side of the said gear.. For simplicity of
construetion, the teeth 14, 14, are located at
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the opposite sides of a tooth-carrier 15 which 100
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is made movable diametrically with relation
to the shaft 8 and gear 12. The said teeth
14, 14 are spaced apart a distance less than
the diameter of the gear 12. In the illus-
trated embodiment of the invention, the teeth
14 are at the ends of opposite arms 151, 151,
on the tooth-carrier, and the latter is shown
pivoted to the shaft 8, it having a hub-por-
tion 152 formed with an opening therethrough
to permit it to be slipped upon shaft 8, and
a pivotal pin or bolt 16 being passed through
the said hub-portion and the said shaft. For
the purpose of moving the tooth-carrier dia-
metrically of the shaft and gear as aforesaid,
the tooth-carrier is provided with a tail 153
having therein a cam-slot 154 formed with an
inclined middle portion and straightends, and
on the shaft is mounted a sleeve 17 provided
with a pin 18 that playsinthe said slot. The
said sleeve is movable endwise alongthe shaft,
it being splined thereto by a spline 172, and
when thus moved its pin 18, acting in theslot
154, causes the tooth-carrier to shift its posi-
tion, the direction of the movement of the
tooth-carrier depending upon the direction in
which the sleeve 17 moved lengthwise of the
shaft. Toenable the sleeve to be moved, it is
provided with collars 171,171, between which
play pins 19 in the forked end of a bell-crank
20, the said bell-erank having connected there-
with a spring 21, which acts with a tendency to
move it in one direction, and a wire or rod 22
which, in practice, is connected with one of
the fingers or levers that are acted upon by
the usual pattern-chain of the box-motion of

. aloom, the said wire, &e., acting to move the
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said sleeve in the other direction. The
toothed surface with which the gear 12 en-
gages at intervals is represented by the seg-
mental gear 23, which latter is rotated at re-
quired speed. Normally, as will be under-
stood, the gear 12 stands in a position of rest
with one of its toothless spaces presented
next the gear 23,the tooth-carrier being held
in a position which withdraws the correspond-
ing tooth 14 into the depths of the recess atb
such space. When it is desired to communi-
cate a movement of partial rotation to the
gear 12 and connected parts,and change the
position of the shuttle-boxes, the sleeve 17 is
caused to move endwise of the shaft 8 in a
manner to move the tooth-carrier so asto pro-
ject the tooth 14 which is on the side next
the gear 23. Thereupon in the movement of
the gear 23, when the teeth thereon come
around, the first one strikes against the pro-
jected tooth 14 and turns the gear 12 until
the teeth of one of the segments on the latter
come into mesh with those of gear 20, this
causing the gear 12 to be rotated until the
teeth of gear 23 run out of mesh with those
of gear 12 at the opposite blank or toothless
space. In consequence of the tooth 14 at the
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latter space having been retracted by the ae-
tion whieh projected the oppositetooth 14, the
gear 12 will remain unengaged by gear 23
until the tooth-carrier is again moved.

‘What I claim is—

1. The combination with a moving toothed
surface, constituting a driver, a driven gear
having toothless spaces on opposite portions

thereof, operating connections intermediate

such gear and the shuttle-boxes, and the said
shuttle boxes, of movable teeth at the said
toothless spaces of the gear spaced less than
the full diameter of said gear apart, and
means for shifting said teeth simultaneously
to project one of the same at one side of the
gear into position for being engaged with the
said toothed surface and withdraw the other
at the other side out of position for engage-
ment, and for locking the said teeth in the
new position relatively to the gear until a
subsequent rotation of the gear is required.

2, The combination with a driver consti-
tuted by a moving toothed surface,a driven
gear having toothless spaces on opposite por-
tions thereof, operating connections interme-
diate such gear and the shuttle-boxes, and the
said shuttle-boxes, of a tooth-carrier movable
diametrically of said gear and provided with
teeth at the said toothless spaces, and means
for moving the said tooth-carrier and thereby
radially shifting the said teeth, to project
one of the same at one side of the gear into
position for being engaged with the said
toothed surface and withdraw the other at
the other side out of position for engagement
and also hold the said toothed carrier locked
in the said position relatively to the gear un-
til a subsequent rotation of the gear is re-
quired, substantially as described.

3. The combination with a driver consti-
tuted by a moving toothed surface, a driven
gear having blank or toothless spaces on op-
posite portions thereof, a shaft on which said
gear is mounted, operating connections in-
termediate said shaft and the shuttle boxes,
and the said shuttle-boxes, of the tooth-car-
rier pivoted to the said shaft and provided
with teeth at the said toothless spaces of the
gear, the sleeve engaging with said tooth-
carrier to move the same and change the po-
sition of its teeth, and means to move the
sleeve, substantially as deseribed.

4. The combination with the gear having
blank or toothless spaces at opposite points
among the teeth thereof, of the tooth-carrier
provided with teeth at the said toothless
spaces, and means for moving said tooth-car-
riér diametrically of the gear, to project one
of theteeth at one side of the gear to fill the
toothless space at thatside and withdraw the
other tooth at the opposite side of the gear
out of the toothless space at that side of the
gear, and also hold the said tooth earrier
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locked in -its new position relatively to the
gear until a subsequent shiftis required, sub-
stantially as deseribed. )

5. The combination with the gear having
blank or toothless spaces at opposite points
among the teeth thereof, and its shaft, of the
tooth-carrier pivoted to said shaft and pro-
vided with teeth at the said toothless spaces,
and the sleeve on said shaft engaging with

the tooth-carrier to swing the same, substan- ro
tially as described.

Intestimony whereof I affix mysignature in
presence of two witnesses.

GEORGE W. STAFFORD.

" Witnesses:
MirLAN F. STEVENS,
CHAS, F. RANDALL.




