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To all whom it may concern:

Be it known that I, Sagicur Tovopa, a
subject of the Emperor of Japan, residing
at Shimasaki-cho, Nagoya, in the Empire
of Japan, have invented a certain new and
useful Improvement in Shuttle - Changing
Looms; and I do hereby declare the nature
of this invention and in what manner the
same is to be performed to be particularly
described and ascertained in ‘and by the fol-
lowing statement.

One of the objects of this invention is to

provide a shuttle box wherein one wall por-
tion thereof is movable for the purpose of
permitting the discharge therethrough of a
spent shuttle. A

A further object of the invention is ‘to
provide a reserve shuttle holder or maga-
zine, In the construction of which, there are
included movable doors or flaps where
through a shuttle may be projected into the
shuttle box and whereby the projection of
the reserve shuttle serves to eject the spent
shuttle, from the shuttle box. In this con-
nection a feature of novelty consists in so
arranging the doors or flaps that the same
may act to form one wall or closure for the
shuttle box. _ _

A further feature of novelty resides in the
arrangement whereby on the forward move-
ment or beat of the lay, the complete opera-
tion of ejecting a spent shuttle and insert-
ing a reserve -shuttle, is effected thereby
avoiding any inaccuracy that might other-
wise result should this operation be. per-
formed during or in the course of move-
ment of the lay in two directions. )

A further feature of novelty resides in an
improved means for shifting the picker
check strap so that the picker stick is per-
mitted to move the picker out of engage-
mernt with the spent shuttle to permit ejec-
tion thereof from the shuttle box. '

Other features of novelty will be more
fully described in-connectiop with the ac-

companying drawings and will be more par-

claims. .

In the drawings—Figure 1 is-a cross sec-
tional view, with parts in elevation, of a
form of loom embodying my invention. Fig.
2 is an elevation thereof looking from the

ticularly pointed out in and by the appended

right of Fig. 1, with the lay omitted. Fig.

8 is-a plan view theéreof. Fig. 4 is a detail

~iew showing the discharge of an exhausted
shuttle.

Like numerals of reference designate simi-
lar parts throughout the different figures
of the drawings. .

The lay, which may be arranged to be
swung to and fro in the usual manner, is
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indicated at 20 and is provided with a shut-

tle race 55. The shuttle box is formed in
part by an upper wall portion 53, which may
be rigidly mounted in any desirable man-
ner, and a back wall 4, which is mounted

_to be swung or opened to permit ejection of

a spent: shuttle. As illustrated, mounting
arms 2 are rigidly secured to the lay 20 and

“form bearings at their upper ends for a

shaft 5, which is rigidly secured therein.
Loosely mounted on the shaft 5 are arms 3,
to which the back wall 4 is rigidly secured.
Springs 6, secured to said shaft 5 and arm
3, normally hold the back wall 4 in the po-
sition shown-in full lines in Fig. 1, to hold

-the working shuttle in position in the shut-

tle-box and permit the back wall' 4 to be

_swung into the position shown in dotted

lines in said figure. Guards 54 are rigidly
secured to the upper wall portion 53 and may
extend outwardly therefrom past the wall
4 where their -outer ends are bent down-
wardly to intercept the rearward travel of
an ejected shuttle in a manner to be herein-
after more fully described.

A magazine 41, which is supported on
frame 42, is provided, for holding the re-
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serve shuttles in superposed relation and is -

arranged to permit the superposed reserve
shuttles to descend by gravity as the lower-
most shuttle thereof is ejected or fed into
the shuttle-box. At the lower end of the
magazine, a base portion-37, is provided and
the front wall thereof, or that wall facing

‘the lay, is opened to.permit of the transfer

of the shuttles from the magazine to the
shuttle-box. A retainer or spring hinged
flap 39 is pivotally mounted on the front
wall of the base 37 and projects into the
opening in said front wall and into the path
of transfer of the shuttles toward the shut-
tle-box: - Preferably the shuttle retainer 39
is normally held by its own weight, or a
spring, in an obstructing position and is per-
mitted. to allow of passage of a reserve
shuttle out of the magazine. It will be seen
by reference to Fig. 1, that the spring
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hinged flap or retainer 39 lies in the path of
the lowermost shuttle and must be turned or

swung upwardly thereby when the lower-’

most reserve shuttle is fed into the shuttle
box. It will thus be seen that this spring
hinged flap 39 forms a stop for the upper
side of the shuttle during the feeding move-
ment thereof into the shuttle box.

That portion of the wall of the shuttle-.

box nearest the magazine is, in the present
construction, formed by an upper flap or
door 8 and a lower flap or door 9, and the
same are provided on their outer faces with
vertical portions to form wall surfaces for
the shuttle-box, to retain a shuttle therein,
and on their lower and upper portions, re-
spectively, said flaps are inclined at 21 and
22. The inclinations diverge from the verti-
cal portions toward the magazine so that
when a reserve shuttle is advanced toward
and through said inclined portions the parts
8 and 9 will be forced upwardly and down-
wardly, respectively, to permit passage of
the shuttle. Spring 11 holds the flaps 8 and
9 in the position shown and permit diver-
gence for the purpose set forth. Said flaps
8 and 9 are pivotally mounted on shafts
or rods 10 supported on the lay 20. ‘

If desired, a yielding shuttle guide 12
may be secured to the lay as clearly as
shown in Fig. 1.

An ejector is provided for transferring
the reserve shuttles from the rhagazine base
to the shuttle-box, and as shown, said ejec-
tor is in the form of a U-shaped yoke 28,
which is longitudinally movable toward and
from the lowermost shuttle in the magazine.
Links 27 are connected with said ejector 28,
as shown in Fig. 8, and also to a lever 26,
which is mounted upon a shaft 29. To a
lever 30, fixed on shaft 29, is pivotally
mounted a dagger 31 adapted for engage-
ment with a bunter 85 secured on the lay 20.

A device is provided for restoring the
ejector to a normal position and, as shown,
said device comprises a rod 36 pivotally
mounted to the lower end of the lever 30
and projecting through a check strap sup-

~ port 15, mounted on the lay 20, as clearly
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shown in Fig. 1. On the outer end of the
rod 36 a spring 36" is adjustably mounted
to cushion the restoring action imparted
to the rod 36 by movement of the lay.

A shaft 34 is adapted for operative con-
nection with the weft fork mechanism of
the loom, in any desirable 'manner not shown,
so that when the weft becomes exhausted or
broken the weft fork mechanism will auto-
matically rock the shaft 84. There are many
ways in which this connection mdy be ef-
fected, and as this connection is a common
mechanical expedient in looms, such con-
nection in not shown and described in de-
tail. On the shaft 34 is mounted an arm
38, from which a rod 32 depends and which

1,018,089

rod 32 is adjustably connected with the dag-
ger 31. When the weft is intact, the shaft
34 will be in a position such as to hold the
dagger 31 out of the path of the bunter
35, but when the weft thread breaks the
shaft 34 will raise the arm 33 to bring the
free end of the dagger 31 into the path of
the bunter, and thereby actuate the ejector.
When the weft. thread breaks or 1s ex-
hausted the weft fork mechanism will par-
tially rotate shaft 34 and raises dagger into
the path of the bunter 35.

It is well known that the picker is usually
in engagement with the shuttle in such a
manner that engagement must be released
before a spent shuttle can be ejected from
the shuttle-box. "It is also well known that
the picker stick is spring tensioned for
movement in a direction away from the
shuttle. One of the objects of my inven-
tion is to permit the picker mechanism to
yield reatwardly or away from the shuttle
so as to readily permit the transference or
feeding movement of a full shuttle into
the shuttle box and the discharge of an
exhausted shuttle therefrom. Although I
do not wish to be limited to the construe-
tion shown, except for such limitations as
the claims import it may be stated that it
is also one of the objects of my invention to
cause the full shuttle to operate means which
is adapted to permit yielding movement of
the picker mechanism, and 1t is especially
advantageous to cause the full shuttle to
operate said means prior to its entrance into
the shuttle box, by reason of which, the
picker mechanism 1s adapted to be moved
out of engagement with the exhausted shut-
tle just prior to the transferring movement
of the shuttles. Now, it is one of the ob-
jects of this invention to automatically shift
the check strap of the picker stick so as to
permit movement of the latter under the
action of its spring a sufficient distance to
disengage the picker from the shuttle and
permit of ejection thereof. In describing
this feature of the invention it will be
sufficiently clear to show the mechanism for
shifting the check strap of the picker stick.

A -check strap is indicated at 16 and is
slidably mounted at one end, or near one
end, in a guide 15, Figs. 1 and 2. At
its other end said strap is mounted upon
a link 14, pivotally secured to one of.the
bearing arms 2, as clearly shown in Fig. 2.
The link 14 is provided with a stud 18 and
a lever 18 is provided with a cam portion,
preferably in the form of a slot, for en-
gagement with said stud. The lever 18 is
pivotally mounted on a part 17, which is
rigidly secured to the lay 20. The op-
posite end of said lever 18 is engaged by a
rod 19 which extends through the Iay 20
and is arranged to be actuated by down-

ward movement of the ﬁap» or door 9. A 1
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spring 24 serves to hold the lever 18 in
the position shown in Fig. 2. The picker
stick 16’ is indicated in Fig. 2 and is pro-
vided with a spring 16" which normally

‘tends to draw the picker stick to the leff.

The spring is diagrammatically indicated

" and may be connected to any suitable sta-
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tionary part.

While the operation of the device of my
invention may be obvious from the forego-
ing, it will he briefly recapitulated as fol-
lows: When the wett thread breaks, or is
exhausted, thie shaft 34 is operated and the
dagger 31 is raised so that upon movement
of the lay toward the magazine, the bunter
35 will engage the dagger 31 and, acting
through levers 30 and 26 will operate the

ejector 28 and cause the same to move to the

left of Fig. 1. The ejector 28 will engage
the right hand side of the lowermost shuttle,
forcing the _same against the retainer 39,
thereby causing same to swing upwardly,
and then spreading the flaps 8 and 9 to per-
mit the reserve shuttle being fed into the
shuttle-box and onto the shuttle race 55.
The reserve shuttle will first engage the ex-
hausted shuttle, thereby forcing the latter
against the inner face of the rear wall 4,and
forcing the latter outwardly and upwardly
into the dotted line position shownin Fig. 1.
When this has been accomplished the reserve
shuttle will ocenpy the position in the shut-
tle-box previotsly occupied by the exhausted
shuttle, and the latter will be forced out-
wardly until it is arrested by the guard 54.
The movement of the ejector is so rapid and
sudden that if it were not for the guard 54
and the spring held back wall 4, the ex-
hausted shuttle would be projected rear-
wardly in a dangerous manner and so as not
to be readily accessible for replenishing pur-
poses. The guard 54 momentarily arrests
outward movement of the exhausted shuttle
and so holds the same between it and the re-
serve shuttle, which has been fed into the
shuttle-box. As will be seen by reference to
Fig. 4 the exhausted shuttle tends to follow
the changing inclination of the back wall 4
as the latter opens but is limited by the
guard 54 which limits the inclination of the
exhausted shuttle during its discharging
movement. As soon as the lower end of the
wall 4 is raised above the left side face of
the exhausted shuttle the latter will bear
against the downturned end of the guard 54
and the back wall 4 will bear upon the top
of the exhausted shuttle and immediately
force the same downward upon the inclined
portion of the lay 20. The back wall 4 will
thereafter assume the position shown in full
line in Fig. 1. From the foregoing descrip-

‘tion, and with special reference to Fig. 4,

it will be seen that there is a very decided
coaction between the discharge portion 4 and
the guard 54. When the portion 4 moves

3

upwardly and outwardly as the. result of
the transferring movement of the discharge
shuttle thereagainst, the friction between the
exhausted shuttle and the portion 4 lifts
the exhausted shuttle toward the guard 54.
Likewise the friction between the exhausted

70

shuttle and the guard additionally increases .

the resistance against outward movement of
the exhausted shuttle and the two coacting
forces eause the exhausted shuttle to move

outwardly in a substantially horizontal -

plane and not to descend until after the
portion 4 has reached the top of the ex-
hausted shuttle so as to forcibly depress the
exhausted shuttle and get it out of the way.
so that the portion 4 can close down into the
position shown in Fig. 1. Tt will be under-
stood that as soon as the reserve shuttle has
been fed into position, the flaps 8 and 9 will
prevent any retraction of the reserve shuttle
toward the right of Fig. 1 and it will also
be obvious that the remaining shuttles in the
magazine will descend onto the ejector 28.
The ejector 28, however, will permit the
parts 39, and 8 and 9, to assume a normal
position just as soon as the reserve shuttle
has reached the shuttle-box. Now, the ex-
hausted shuttle, which is in the dotted line
position, has forced the back wall 4 up-
wardly and outwardly against the action of
springs 6 and the tension of the springs 6
will be exerted upon the wall 4 to cause the
exhausted shuttle to descend from between
the guard 54 and the reserve shuttle down
onto an inclined portion of the lay and from
thence into any suitable receptacle accessible.
The dislodgment of the exhausted shuttle
by the rear wall 4 permits the latter to again
assume a normal position, as shown in full
lines, in Fig. 1. Now, during the outward
movement of the reserve shuttle from the
magazine toward the shuttle-box, the flap
9 will have been depressed ‘and such depres-
sion, acting on the rod 19, will lift the left
hand end of the lever 18, TFig. 2, thereby
causing the cam slot to shift the link 14 and
the check strap 16 to the left of Fig. 2, for
a slight distance. It will be obvious that
this shifting movement will occur just prior
to the engagement of the lowermost reserve
shuttle with the exhausted ‘shuttle in the
shuttle-box, and that thereby this shifting
movement will enable the spring. of the
picker stick to move the picker out of en-
gagement with the exhausted shuttle, just
prior to the ejection thereof from the shut-
tle-box. Immediately after the check strap
has been shifted, the reserve shuttle will

‘have passed into the shuttle-box, thereby

releasing the flap 9 and allowing the spring

24 to return the, lever 18 to the position
shown, and thereby restoring the picker stick

and its picker to a normal position with the
picker in engagement with the reserve shut-

‘tle. Tt will thus be seen that I not only
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automatically release the picker from the
exhausted shuttle, prior to ejection thereof,

but that I also automatically and immedi-

ately thereafter reéngage the picker with the
newly positioned reserve shuttle,

One of the special advantages of this-con-
struction is that all of the foregoing oper-
ations are completed during the swinging

movement of the lay in one direction, which |

in the present construction is toward the
magazine, and it will thus be seen that the
shuttle changing operation is quickly and
effectively carried out and no indccuracy of
operation is made possible by reason of de-
pendence upon movement of the lay in two
directions, or reverse directions, in the per-
formance of this function. When the lay
swings toward the left of Fig. 1, the dagger
31 will be released from the bunter and will
be permitted to swing downwardly out of
contact therewith, it being understood that
the weft fork mechanism has just previously
permitted the arm 33 to descend. The part
15 will, on further movement of the lay,
engage the spring of the rod 36, thereby
restoring the ejector 28 to a starting posi-
tion, through levers 30 and 26. The with-
drawal of the ejector will permit the reserve
shuttles, previously supported thereby, to
descend in the magazine, so that the lower-
most reserve shuttle will be'in a position for
gjection when the weft thread again breaks
or is exhausted.

I claim:—

1. A shuttle changing loom comprising in
combination, a swinging lay, a shuttle-box
therefor, flaps or doors forming an entrance
wall for said box on one vertical side there-
of, a movable portion constituting an exit
wall on -the opposite vertical side of said
box and adapted to be opened by an exhaust-
ed shuttle when' discharged, means acting
to restrain the opening movement of said
portion, a magazine for reserve shuttles
opening toward said flaps, and horizontally

acting ejecting means actuated upon move- .
ment of the lay in one direction for feeding

a reserve shuttle between said flaps into said
box and causing said reserve shuttle to dis-
charge the exhausted shuttle through said
exit wall.

2. A shuttle changing loom comprising in

combination, a swinging lay, a shuttle-box
therefor, side flaps or doors forming a ver-
tical entrance wall for said box, & magazine

for reserve shuttles opening toward said.

flaps, and horizontally acting kjecting means
actuated upon movement or beat of thelay
in one direction and projecting between said
flaps for feeding a reserve shuttle therebe-
{ween info-said shuttle-box and causing dis-
charge of the exhausted shuttle.

3. A shuttle changing loom comprising in
combination, a swinging lay, a shuttle-box
therefor, side flaps or doors forming a ver-

1,018,089

tical entrance wall to said box, a bunter for
said lay, a dagger for engagement with said
bunter, means adapted for operation by a
weft fork for moving said dagger into the
path of said bunter, a magazine for reserve
shuttles opening toward said door, and hori-
zontally acting ejecting means operated by
said dagger and projecting between said
flaps to feed a reserve shuttle toward and
against an exhausted shuttle to discharge
the latter.

4. A shuttle changing loom comprising in
combination, a swinging lay, a shuttle-box
therefor, flaps or doors forming an entrance
wall to said box, a magazine for reserve

“shuttles opening toward said doors, ejector

mechanism operated upon movement of the
lay in one direction for feeding a reserve
shuttle between said flaps and into said box
and dischanging the exhausted shuttle there-
from, a picker check strap for said lay, and
mesans operated upon movement of one of
said flaps for shifting said check strap, al-
lowing the picker stick to yield rearwardly,
substantially as and for the purpose set
forth. '

5. A shuttle changing loom comprising in
combination, a swinging lay, a shuttle-box
therefor, an upwardly swinging portion con-
stituting an exit wall from said box and
adapted to be opened by an exhausted shut-
tle when discharged, a guard for arresting
outward and upward movement of the dis-
charging shuttle, and a spring for actuating

.said movable portion to restore the same to

a normal position and discharge the shuttle
from said guard.

6. A shuttle changing loom comprising in
combination, a swinging lay, a shuttle-box
therefor, a pivotally mounted discharge wall
for sald box, means for discharging an ex-
hausted shuttle from said box and engaging
the shuttle with said wall to force the wall
to a point above said shuttle, a2 guard limit-
ing movement of the shuttle upwardly with
said wall and having a portion arresting
outward movement of the shuttle and a
spring acting through said wall to discharge
the shuttle and restore the wall to a closed
position.

7. A shuttle changing loom comprising in
combination, a swinging lay, a shuttle-box
therefor, a pivotally mounted-discharge wall
for said box, means for discharging an ex-
hausted shuttle from said box and engaging
the shuttle with said wall and force the wall
to a point above said shuttle, a guard limit-
ing movement of the shuttle upwardly with
said wall, and means acting through said
wall to discharge the shuttle and restore the
wall to a closed position. '

8. A shuttle changing loom comprising in
combination, a swinging lay, a shuttle box
therefor, a movable portion forming an exit
wall for said box: and mounted to move or
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swing in an upward direction and be opened

" by engagement of a discharged shuttle there-
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with, and means preventing the shuttle from
following the upward movement of said
portion, substantially as described. .

9. A shuttle changing loom comprising in
combination, a swinging lay, a shuttle box
therefor, a discharge wall for said box
adapted to be opened by engagement there-
with of a shuttle when being ejected, and
means acting through said wall to discharge
t-he.bejected shuttle, substantially as de-
seribed. :

10. A shuttle changing loom comprising-

in combination, a swinging lay, a shuttle

box therefor, a magazine for supplying shut- -

tles to said box having its front portion
spaced apart therefrom, swinging flaps
forming an entrance wall to said box, and
a spring hinged flap on said magazine pro-
jecting in front of the lowermost magazine
shuttle and adapted to be raised ‘and form
an upper stop for such lower shuttle during
%)ts passage from the magazine to the shuttle
OX.

11. In a shuttle changing loom, in combi-
nation, a swinging lay and shuttle box,
mechanism for feeding a full shuttle into
said box ‘and discharging the exhausted
shuttle therefrom, a picker stick and check

strap, and means operated upon transfer-
ring movement of the shuttles for shifting
the check strap and allowing the picker stick
to yield rearwardly. ,
12. In a shuttle changing loom, in combi-
nation, a swinging lay and shuttle box, mech-
anism for feeding a full shuttle into said
box and discharging the exhausted shuttle

therefrom, a picker stick and check strap,

and means operated by the feeding move-
ment of the full shuttle prior to its entrance
to the shuttle box for shifting the check
strap and allowing the picker stick to yield
rearwardly.

13. In a shuttle changing loom, in combi-
nation, a swinging lay and shutile box,
picker mechanism, mechanism for feeding a

“full shuttle into and discharging an exhaust-

ed shuttle from said box, and means oper-
ated upon the transfer or feeding movement
of the shuttles for allowing the picker mech-
anism to yield away from the shuttle upon
the feeding or transfer movement thereof.

In testimony whereof T affix my signature
in presence of two witnesses.

SAKICHI TOYODA.

‘Witnesses:
UmnacHr IsHIMAR,,
GeNJ1 KURIBARA,
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