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To all whom, it MY concern: o
Be it known that I, EARL A. THISSELL,

a citizen of the United Ssates, regsiding in

Lowell, in the county of Middlesex and Com-
monwealth of Massachusetts, have invented

a certain new and useful Improvement in
Weft-Replenishing Mechanism for Looms, of |

which the following is a specification.
Thisinvention relates to weft-replenishing

‘mechanism forlooms designed for continuous

- weaving; and it consists of the devices here-

~ changer adapted to take filled shuttles from |
a statlonary magazine one at a time and
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inafter deseribed and claimed. |

My invention ‘comprises-a rotary shuttle-

simultaneously to reject the old shuttle and

Pplace a new one in thé shuttle-box, the shut-

tle-changer with an improved binder to-
gether forming a shuttle-box. o -

Said invention also comprises a suitable
guide carried on the'lay-beam and adapted

to direct a shuttle from the magazine into the
shuttle-changer, means for preventing the
shuttles from leaving the magazine except

at the proper time, and means for forcing one.

shuttle at the proper time out of the maga-

zine into the guide.

Provision is made for automatically oper-

ating the shuttle-changer when the filling is.

exhausted or when the filling is broken.

In the .accompanying. drawings on five
sheets, Figure 1 is a frontelevation of the
shuttle-changing side of the loom provided
with my improvement; Fig. 2, a plan of the

yarn-holder; Fig. 3, an. outside elevation of

the shuttle-changing end of the loom; Fig. 4,
picker-staff, picker, and shut-
tle-box,including the binder,shuttle-changer,
and shuttle-box port or mouth, a wing of the
changer being broken away to show a shuttle
In position to be ejected, showing also the

stands which support the shuttle - changer -

and a part of the lay-beam; Fig. 5, a similar
view except that the shuttle is represented
as enbering the box, that the shuttle-changer

stands are omitted, and that the shuttle-
changer-refaining lever and its spring are -

shown in plan; Fig. 6, an outer side eleva-
tion of the parts shown in Figs. 4 and 5, with

a series of shuttles as they are arranged in

the magazine, the magazine being omitted,

i 1ng end, the

in the ‘magazine and assists in pushing out
the lower shuttle; Fig. 7, an inner side ele-
vation of the parts shown in Fig. 6, together
with the pawl which turns the shuttle-

changer, the normal position of sald pawl be-

| showing thedeviceﬁhich retains the shuttle -

55

Ing shown in full lines and its position when

about to turn theshuttle-changer being shown
indotted lines; Fig. 8, a vertical section of the

yarn-holder on the line 8 81in Fig. 2; Fig. 9, a
~section on the line 99 in Fig. 7, on a plane par-

allel with the axis of the shuttle-changer, of
the pawl-lever and a plan of the pawl and a
part of said lever; Fig. 10, an outer end eleva-
tion of the magazine, shuttle retaining and
ejecting devices, shuttle-changer, lay-beam,

picker-staff, binder, crank-shaft, and hand-

wheel, link which connects the cam-shaft to

thelay,and the meansof operating said retain-

Ing and ejecting devices; Fig.11, an outer end

L]

elevation of the shuttle-changer, shuttles,

crank-shaft, and a vertical section of the lay-

beam; Kig. 12, an inner end elevation of the
magazine, shuttle-changer, and shuttle re-

talning and ejecting devices; Fig. 13, a plan

of a partof the lay-beam at the shuttle-chang-
picker and stick, the binder, a
shuttleinits operative position, another shut-
tle in the position it occupies in the guides,
the movable guide, the means of operating 16,
the crank-shaft, and the link connecting said

shaft and the lay-beam; Fig. 14, an outer side
elevation of the magazine, the shuttle ejector

and retainer, the shuttle - changer, picker-
stick, and picker, the movable guide, the mag-
azine, and a part of the lay being in section;
Fig. 15, a rear elevation of a part of the lay-

-beam, picker-stick, and picker, shuttle super-

imposed, as they would be in the magazines,
(the magazine being omitted,) the retainer
and ejector, and a part of the movable guide.

The frame A, arch a, lay B, lay-beam b,
crank-shaft C, crank ¢, connected by a link
¢’ to the lay, the take-up pawl D, operated
by the eccentric d on the crank-shaft C to
tarn the take-up ratchet & on the ratchet-

shatt ¢, which carries a gear (not shown) ar-
ranged behind and engaging the cloth - roll
gear f, the latter being fast on the shaft 7’ of
the cloth-roll ¥, the reed @&, the picker-stick
| H, the picking-strap %, the binder-spring j,
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and the shuttle box or port ' are of any usual | from said stands (after loosening the clamp-

construction and operation, except as herein-
after stated, and are employed in eonnection

with the usual harness, let-off, and filling stop-

motions.

The shuttle K is of the form commonly used
in broad looms for weaving plain cloth or
oginghams. The magazine L is a case having
4 back I and ends I' I? grooved on their aslja-
cent faces in such a manner that said ends of
the case will loosely hold the shuttles K placed
therein. The magazine L is secured by a
bracket 3, which projects from the back there-
of and is secured to the arch a, as by bolts
I+ 5, The filled shuttles K are piled on each

“other in the magazine with the bottoms of the

shuttles in front and the delivery side of the
shuttle on top. Acrossthe front of the maga-
zine is secured the yarn-end holder N, which
consists of a bar n, secured to the front of the
magazine, and a spiral spring », arranged In
a longitudinal groove n?, with which the back
of said bar n is provided, said spring n’ be-

ing closely wound and being retained in said |
“aroove by a rod 23, which passes through said

spring and is secured at its ends to the barn,

the end portions n* of the bar iz being offset
backwardly to allow the hand of the operator
to pass between the shuttles in the magazine

and the springn’. When a yarn end is placed
between two adjacent coils of the spring, it
will be held with sufficient firmness to cause
the yarn to be unwound from the bobbin as
the shuttle descends in the magazine, Figs.
1, 2, 3, and 8. | |

The shuttle-changer M consists of a hub
m' and two or more (preferably four) wings
m2 The faces m? of the hub are equal 1n
number to the wings and are plain surfaces
arranged parallel with the axis of the hub
and are adapted to support the back of the
shuttle. The wings m? are so arranged on
the hub m' (which is sqnare in cross-section)
at the corners of the hub as to form between
each wing and the next a shuttle-receiving
channel, the wing in advance having a sur-
face m* at right angles to the adjacent face
m?3 of the hub and furnishing a bearing for
the bottom of the shuttle and the top of the
shuttle on both sides of its bobbin-chamber
resting against the following wing when con-
taining a shuttle not in use.

The shuttle-changer M is free to turn upon
a shatt O, which is supported in the stands
o, Figs. 3 and 4, and o', Fig. 4, secured to the
lay-beam b. These stands are slit at 0° lon-
citudinally from the top into the eye, and

.the sides of the slit are drawn together by
one or more clamp-screws o° to pinch the
» shaft O and to prevent it from longitudinal

displacement. The shaft O and stands o o’
thus strengthen and stiffen the lay-beam and
enable it better to sustain the additional
weight of the shuttle-changer. The shaft O
is provided with a transverse hole to receive

a handspike, screw-driver, or similar instru- { by a notch or ratchet-tooth, the shuttle in the
ment to enable said shaft to be withdrawn i shuttle-box is erowded downward out of said

screws) whenever it may be desirable to re-
move the shuttle-changer or the pawl-lever I’
and pawl p, hereinafter described.
pawl-lever P turns on the shaft O at the in-

710

The -

ner end of the shuttle-changer M and 1s pro-

vided with a hub to give said lever greater
steadiness, said hub extending into a coun-
terbore in the inner end of said shuttle-
changer. The lever P is concave on its up-
per side to avoid contact with the lower rear
corner or edge of the shuttle (see Fig. 7) and
is convex on its lower edge to support the

| ears p’ p?, between which the pawl p is piv-

oted, the pivot p® being arranged at right an-
oles to the shaft O. The free end or head p*
of the pawl p engages the surface m* and is
preferably shaped to fit in the angle made by
this surface m* and the adjacent face m? of
the hub of the shuttle-changer. The pawlis
so pivoted that its weight will naturally throw
its free end into engagement with the shuttle-
changer; but for greater safety I use a spiral
spring p°, which throws said free end toward
said ehanger and yields to allow said pawl to
ride over the wing in the return movement
of said pawl-lever. The free end of the le-

ver P is jointed to the rod Q, the lower end
of said rod being jointed to a lever R, piv-

oted at r near the back, the weight of said
lever when unsupported being sufficient to

swing said pawl-lever backward to engage a

new angle or notch in the shuttle-changer.
The front end of the lever R is normally sup-
ported on a shoulder or backward projection
t on the lever T, pivoted between its ends
at I on the loom-frame A, Figs. 1 and 3, the
upper arm £ of said lever T extending up
in the rear of an arm wu, which is fast on and
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extends down from the stop-motion rock-shaft

U, said rock-shaft U having another arm
which extends upward and engages the stop-
motion slide V. On the slide V is pivoted
the stop-motion fork v, tilted by the filling-
thread in the usual manner, but provided on
its front end with a hook which in the ab-
sence of the filling in front of the grid ¢ of
the reed G engages the upper end or hammnier
w of the lever W, the latter being oscillated
at every other pick or forward swing of the
lay by a tappet or wiper x, fast on the cam-
shaft X, striking and raising the under side
of the rear end of said lever W in the usual
manner, so that when the filling is absent
from in front of the grid g and the shaft U
is rocked in the usual manner the arm wu,
striking the upper arm ¢* of the lever T, draws
the projection ¢ out from under the lever R
and allows the latter to fall, drawing down
the rod Q and causing the pawl p to engage a
new notch onthe shuttle-changer M. The fur-
ther revolution of the cam-shaft X causes the
cam ' to lift the lever R and turns the shut-
tle-changer M. When the shuttle-changer is
thus turned an angular distance represented
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__'box; by the wing immediately above it and | Being bent outward and tending by its weight
- the next following wing puts in a new shut-

10

tle,a wing in all cases forming the top of the
shuttle-box and a face m? of the hub the back
of the shuttle-box and the front face of each

‘wing being concaved from end to end to ad-
mit the top of the picker-stick, as shown in
The front of the shuttle-box |

Figs. 6 and 7. | |

1s formed by the binder J, which differs from
binders in common use only in being pro-
vided on its upper edge with a finger 72, which
18 curved upward and backward, as shown

~1in Kigs. 1, 3, 4, 5, and 6, to prevent the shut-

20

tle being thrown by the shuttle-changer over.
the top of the binder and in being provided

at its lower edge with a backwardly-extend-
Ing horizontal ledge 7% which with the sur-
face m?* above referred to, form the shuttle-
race of the shuttle-box or the bottom of said

box. The position of the finget /? is between
the outer end of the hub m’ and the wings, |

as shown in Figs. 4 and 5. The binder is

pivoted on the binder-stud 4, is directed hori-

zontally by the binder-guide j°, which projects
from the front of the mouthpiece 7, and is

closed by the binder-spring 4, all in the usual |
- When the shuttle is home and the |
binder is swung forward, as shown in Fig. 4

manner.

?
the shuttle is supported on the back or sur-

face m*, above described, of the wine next in |
. b 3 o

advance and is pressed back against the next

following hub - surface m® of the shuttle--
changer, as shown in Fig. 7; but when the

~shuttle is entering or leaving the box and the

- 35
- ports the shuttle until the latter gets onto the |
main race, of which said ledge forms a con-.

40

_50

55

6o

- the shuttle-changer, the outer one, Y, of said
guides being rigidly secured on the lay and
the other, Y', of said guides being secured on

binder is swinging backward the ledge sup-

tinuation. The shuttle-changer is prevented
from being accidentally turned by a retain-
Ing-lever mf, Figs. 4, 5, and 10, pivoted at m?
on a bracket m®, Fig. 4, secured to the back
of the lay-beam, the outer end of said lever
m® being forced backward by a spring m?,
causing the inner end of said lever to press
against the back face m3of the hub m' of said
shuttle-changer between the outerend of said
hub and the wings, said lever yielding suffi-

ciently to allow the shuttle-changer to be

turned by the above-described action of the

pawl-lever P. The rotation of the shuttle- |

changer takes place when the lay is forward,

and a new shuttleisintroduced into the shut-

tle-changer when said lay is next at the rear
limit of its stroke, the hub m’ being then di-
rectly under and sufficiently below the maga-
zine L to allow the uppermost wing m? to pass
freely under said magazine. Two guides Y
Y’ (see Figs. 1, 10, and 12) are arranged to
form with their inner faces continuations of
the inner faces of the sides of the magazine

L when the lay is back and serve to direct a

shuttle from said magazine into the top of

one arm of a lever, i, pivoted on the back of
the lay-beam, the other arm, 7/, of said lever

—

tothrowsaidgnide Y' toward the other guide,
Y, when there is no shuttle between them. -

A shuttle retainer and ejector Z, consist-
ing of a horizontal rock-shaftz, provided with

two equal parallel downhanging arms 2’ 2%, is.

pivoted on the back of the magazine L, said

arms reaching just below the bottom of the

magazine and being normally held against
sald back by a spring z3. The lower ends of
the arms 2z’ z* are bent forward to reach un-
der the magazine and terminate in end por-
tions, which are on their upper surfaces at 2
at aboutright anglesto the direction in which

75

30

the shuttles descend in the magazine and on

the shuttle next above.
Y- are empty and the lay swings back, the
gulde Y', having swung toward the guide Y,

strikes thelower end of the arm z? and swings
‘sald arm and the arm 2’ backward, leaving °

the shuttles in the magazine unsupported,
which shuttles then descend until the outer

~end of the lower one of said shuttlesis on the

hub of the shuttle-changer, in front of the up-

‘permost wing m*® thereof, and the other end

of said shuttle rests on the guide Y’. Imme-
diately afterward a 2, W
from a hand-wheel c?, (see Fig. 10,) lifts the
arm 7/ and throws the guide Y' away from the
guide Y and out of contact with the arm 22

‘and allows the ends of the arms 2z’ 2% to swing

forward, the inclines z° crowding the lower
shuttledown into place in the shuttle-changer
and the surfaces z*! lifting the shuttles still

remaining in .the magazine to their proper

places. | o

In Fig. 13 the hand-wheel ¢® is represented
as relatively much smaller than in Fig. 10;
but it will be understood that the necessary
amount of movement of the guide Y' may
be obtained by a smaller angle of rotation: of
a large hand-wheel or a greater angle of rota-
tion of a small hand-wheel while the pin c?
18 in contact with the arm %/'. The hand-

wheel is represented as larger than usual in

Fig. 10 and smaller than usual in Fig. 13
relatively to the other parts; but in the lat-
ter case the arm

adapted for a slowly-moving loom, such  as

18 used in weaving woolen. Where greater

speed is required, the inner facesof the lower

ends of the arms z' z? of the shuttle-retainer
are provided with parallel grooves 27, Figs.

14.and 15, which receive the tips of the lower
shuttle in the magazine and are inclined

downward and forward in such a manner that

the backward movement of the retainer forces
down the shuttle engaged by sald groove,
while the upper surfaces of said arms sup-

pin c¢* which projects

their lower surfaces at z° are inclined down- -
“ward and backward, so that their front ends
‘2% are vertically narrow enough to pass be-
‘tween the lower shuttle in the magazine and
When the guides’Y

41
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y' isrepresented as relatively
longer. B S
‘The. shuttle - retainer above described is:

¥20
I25

I33 '_

port the shuttle next above until the retainer.

returns to normal position.
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W hen the loom is in operation and the fill- ] adapted to form with each recess a shuttle-

ing of the operating-shuttle breaksor becomes

exhausted, the filling stop-motion fork en-

gages the weft-hammer, which moves the
stop-motion slide forward and rocks the stop-
motion rock-shaft in the nsual manner. This
causes the lever T to be disengaged frow the
lever R, which falls by its own weight, draw-
ing down the rod Q and pawl-lever and caus-
ing the pawl to move backward one notch on
the shuttle-changer. The lever R is raised
by the rotation of the cam-shaft, carrying
the pawl forward and turning the shuttle for-
ward one notch. When the shuttle-changer
turns, the binder-ledge being then out from
under the shuttle to be expelled, Fig. 4, said
shuttle is carried below the binder and being
unsupported falls, and the following shuttle
is carried down behind the binder into pick-
ing position and an empty space of the shut-
tle - changer. is brought uppermost. This
change takes place when the lay is in its for-
ward position. The guides being no longer
held apart by a shuttle, the movable guide
approaches the fixed guide and at the next
backward strokeof the lay strikes and throws

back the shuttle - retainer, whereupon the
lowermost shuttle in the magazine falls and

. rests with its outer end on the hub of the

30
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shuttle-changer and its inner end on the mov-
able gunide, which is immediately moved away
from the fixed guide by the lifting of its arm
by the pin on the hand-wheel, as above de-
seribed, allowing the shuttle-retainer toswing
forward and crowd said shuttledown between
said guides.

I claim as my invention—

1. The combination of the rotary shattle-
changer, and a binder, provided with a race-
section, together arranged to form a shuttle-
box.

2. The combination of the rotary shutile-
changer and the binder, each provided with
a race-section and together arranged to form
a shuttle-box.

3. The combination of a lay, a shuttle-

changer rotary thereon, and a single binder

swinging on a vertical axis on said lay, said
changer and binder being adapted to form a
shuttle-box.

4. The combination of a lay, a shuttle-
changer supported thereon and rotary about

a horizontal axis, a binder-stud rigidly sup-

ported on said lay at right angles to the axis
of said changer and a binder swinging on said
stud.

5. The combination of a lay, a shuttle-

.changerrotary thereonand having a plurality

of shuttle-recesses, a single binder, swinging
on a vertical stud secured directly to said
lay, and said stud, said binder being adapted
to form with each of said recesses a shuttle-
box.

- 6. The combination of a rotary shuttle-
changer, having a plurality of shuttle - re-

' box and to hold a working shuttle with its

axis parallel with the axis of said shuttle-
changer and in the same horizontal plane
therewitn, _

7. The combination of a rotary shuttle-
changer, having a plurality of shuttle - re-
cesses, and a single binder arranged in front
of said changer and adapted to form with each
recess a shuttle-box and to hold a working
shuttle with its axis parallel with the axis of
said shuttle-changer and in the same hori-
zontal plane therewith.

8. The combination of a lay, a shuttle-

| changer rotary about a horizontal axis there-

on, and provided with a plurality of shuttle-
recesses, and a single binder arranged to
swing on a vertical axis and adapted to form
with each shuttle-recess, a shuttle-box.

9. The combination of a lay, a shuttle-
changer rotary thereon and provided with an
angular hub having a series of flat faces,
each adapted to form the back of a shuttle-
box and provided with an equal series of
wings each adapted to form the top of a shut-
tle-box and provided also on each of said

faces with an equal number of race-sections,
a stud vertically secured on said lay, and a

binder pivoted on said stud and adapted to
hold a shuttle against any one of said faces
and on the corresponding race-section.

10. Thecombination of aloom-frame,a lay,
a stationary shuttle-magazine having means
for supporting a series of shuttles, a rotary
shuttle - changer, arranged on said lay, and

means arranged between and separate from

said magazine and said shuttle -changer for
cuiding a shuttle from said magazine to said
shuttle-changer.

11. Thecombinationof aloom-frame, alay,
a stationary shuttle-magazine, a rotary shut-
tle-changer, arranged on said lay and means
arranged between and separate from said
magazine and shuttle-changer and movable
with respect to said magazine, for guiding a
shuttle from said magazine to said shuttle-
changer.

12. Thecombination of aloom-frame, alay,
a stationary shuttle-magazine, a rotary shut-
tle-changer, arranged on said lay, and means,
carried by said lay and arranged between and
separate from said magazine and said shut-
tle-changer, for guiding a shuttle from said
magazine to said shuttle-changer.

13. The combination of the loom-frame, a
layv-beam, a stationary shuttle-magazine, two
guides, one guide being stationary on said
beam, and the other guide being movable on
said beam, and means of causing said mov-
able guide to approach said stationary guide
to grasp a shuttle placed between said guides.

14. The combination of the loom-frame, a
lay-beam, a crank-shaft, a stud, carried by
said shaft, a stationary shuttle-magazine, two
cuides, supported on said lay-beam,one guide

cesses, and a single binder arranged and i being stationary on said beam and the other
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a shuttie from' said opem’ng, and a rotary
shuttle-changer, carriéd by said lay-beam.
20. The combination of a lay-béam, a shut-

gulde being movable thereon, means of eaus- [
Ing sald movable guide to approach said sta-
tionary guide, said movable guide being |

IO

‘s

adapted to be moved away from said station-
ary guide by said stud. B

15. Thecombination of aloom-frame, alay-
beam, a crank-shaft, a stud, carried by said
shaft, a stationary shuttle- magazine, two
guldes,supported on said lay-beam, one guide
being stationary on said beam and the other
guide being pivoted thereon to move toward
and from said stationary guide and naving a
weighted arm, adapted to be struck by said
stud to rock said movable guide away from
sald stationary guide, to admit a shuttle be-
tween said guides. | |

16. The combination of a loom - frame, a

~crank-shaft, a hand-wheel fast thereon, a

discharging opening, a movable shuttle-re-
talner, normally preventing the discharge of

tle-magazine, having a shuttle - discharging 7o

opening, a movable shuttle-retainer,normally
preventing the discharge of a shuttle from
said opening, and guides, carried on said lay-

beam and adapted to receive a shuttle from
said magazine, said shuttle-retainer having 75

Inclines to crowd a shuttle discharged from
sald magazine into said guides. |

21. The combination of the lay, a station-
ary bottomless magazine, a movable shuttle-

retainer, normally preventing the falling of 8o

a shuttle fromn said magazine, and a rotary

shuttle-changer, carried by said lay. |
22. The combination of a lay-beam, a sta-

tionary shuttle-magazine, having a shuttle-

provided with notches, a pawi-lever concen-
tric with said shuttle-changer, a pawl, carried

- sbud carried by said wheel, a lay-beam, a sta- discharging opening and a movable shuttle- 85
20 tionary shuttle - magazine, a rotary shuttle- retainer, normally preventing the discharge
changer, arranged on said lay - beam, two | of a shuttle from said opening, and guides,
guides, supported on said lay- beam and ! carried on said lay-beam and adapted to re-
adapted to receive a shuttle, one of said % cetve.a shuttle from said magazine, said shut-
~ guides being stationary on said beam, and the ! tle-retainer having inclines to crowd a shuttle Qo
25 other of said guides being pivoted on said | discharged from said magazine into said
beam and having a weighted arm, adapted to | guides. | - '
rock said last-named guide toward said sta- [ 23. The combination of a shutile-magazine
tlonary guide, said arm being adapted to be adapted to contain a series of superimposed
struck by said stud, to rock said movable | shuttles and having a discharge-opening, a 95
30 guide away from said stationary guide, to ad- | lay-beam and guides, arranged on said beam
- it a shuttle between said guides. | and carried by the swing of said lay-beam,

17. The combination of a loom-frame, alay- , under said magazine, a reciprocating shu ttle-
beam, a stationary shuttle-magazine, a shut- retainer, having supporting-surfaces for the
tle-changer, supported on said lay-beam, a | lower shuttle of the series, and having in- 100

35 movableshuttle-retainer, normally extending | clined grooves to receive ends of said lower
nndersaid magazine tosupportshuttlesthere- | shuttle and to force said lower shuttle into
In, and guides, supported on said lay-beam, | said guides. |
one of said guides being stationary and the 24. Thecombination of astationaryshuttle-
other guide being movable toward and from | mmagazine adapted to contain a series of su- 1035
40 said stationary guide and normally prevented | perimposed shuttles and having a discharge-
[Irom approaching said stationary guide by a opening, a lay-beam, and guides, arranged on
shuttle held between said guides and adapted | said beam and carried by the backward swing
in the absence of a shuttle between said | of said lay-beam under said magazine, a re-
guidestomovesaid shuttle-retainer and allow ciprocating shuttle-retainer, having support- ric
45 a shuttle to fall from the bottom of said maga- ing-surfaces for the lower shuttle of the se-
Zlne. | o ries and having inclined grooves to receive
| 13. T'hecombination of aloom-frame, alay- | ends of said lower shuttle and to force said
- beam, a stationary shuttle-magazine, a shut- | lower shuttle into said guides. -
tle-changer, supported on said lay-beam, a | 25. The combination of aloom-frame, a lay- 115
50 movableshuttle-retainer, normally extending | beam, a stationary magazine, having a shut-
under said magazine tosupportshuttlesthere- tle-discharging opening, a shuttle-retainer,
in, guides supported on said lay-beam, one of normally closing said opening, a shuttle-
said guides being stationary and the other changer, guides, arranged on said lay, one of
‘guide being movable toward and from said | said guides being movable toward the other rzo
§5 stationary gunide and normally prevented ! of said guides, but normally prevented from
from approaching said stationary guide bya | such movement by a shuttle between said
shuttle held between said guides and adapted guides and adapted in the absence of said .
in the absence of a shuttle between said | shuttle between said guaides to move said re-
- guidestomove said shuttle-retainerandallow | tainer to permit the discharge of a shuttle 12zs
60 a shuttle to fall from the bottom of said maga- | from said magazine and means of moving said
zine and a spring to restore said retainer to | movable guide to allow said shuttle to be in-
normal position. ' _ - | troduced between said guides.
~19. The combination of a lay-beam, a sta-| 26. The combination of the cam-shaft, a le-
tionary shuttle-magazine, having a shuttle- | ver raised thereby, a rotary shuttle-changer, 130
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by said pawl-lever and adapted to engage said named lever upon the absence of the filling.
notches cne at a time; a rod connecting said In testimony whereof I have affixed my sig-
levers, a latch, adapted to engage said first- | nature in presence of two witnesses.

named lever and normally to hold the same EARL A. THISSELL.

¢ in a raised position, and mechanism con-l Witnesses: |
trolled by the presence or absence of the fili- \ ALBERT M. MOORE,
ing to disengage said latch and said first-

KIRKLEY HYDE.
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