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1

This invention relates to cireular looms, which
produce fabric in tubular form by means of g
shuttle moved along a circular path within a
shed made of sheets of warp threads. In such
looms, the driving means for the shuttle neces-
sarily lie outside the shed and, accordingly, act
on the shuttle through one sheet of threads of
the shed. Heretofore, the shuttle and driving
means have been connected by mechanical means
or else the shuttle has been made of magnetic
material and held in place relative to the driving
means, so as to be propelled thereby, by mag-
netic attraction. In prior circular looms, in
which the shuttle and its driving means are con-
nected mechanically, the warp threads in the
sheet of the shed, through which the cooperating
parts of the connection act, are subjected to
abrasion, which is liable to do damage to the
threads, particularly if they are of fine size.
Also, in prior looms, in which the shuttles are
driven either mechanically or magnetically, the
shuttles are of complicated construction, so that
they are expensive to produce and difficult to
insert into and remove from the shed.
~ The present invention is directed to the pro-
vision of a novel circular loom, which includes,
among other features, a new shuttle assembly
and driving means therefor, the assembly com-
prising a shutfle and a frame, in which the
shuttle is mounted and which includes a leading
portion or nose preceding the shuttle and fa-
cilitating its movement through the shed and a
trailing portion for guiding the weft thread issu-
ing from the shuttle. The shuttle is formed at
least in part of magnetic material, is hollow and
has an external shape, which is that of a surface
of revolution and is preferably generally cylin-
drical, and is supported with its axis extending
toward the fell of the fabric in the same general
direction as the warp threads in the shed. The
weft thread package is carried within the interior
of the shuttle and the thread is led through
an axial opening in the top of the shuttle and
through a guide eye in the trailing portion of
the guide frame. The driving means for the
shuttle assembly are mounted to rotate about
-the axis of the loom and include a plurality of
rotary stops and an electromagnet, which at-
tracts the shuttle and holds it against the stops.
The drive means lie on one side of one sheet
of warp threads in the shed and, preferably, the
side nearer the loom axis in a vertical loom,
and the shuttle and guide frame lie on the other
side of the sheet. One or more of the stops are
. -positively driven and, as a result, the . shuttle
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2
is caused to rotate on its axis and thus rolls over
the warp threads in the sheet of threads referred
to.

In addition to the new features mentioned,
the new loom includes novel means operating,
in the event that the shuttle assembly encounters
an obstruction in the shed, to free the assembly
from its driving means, shut down the loom
motor or other drive means, and apply a brake
to stop rotation of the shuitle assembly drive
means quickly.

This application is a division of my applica-
tion Serial No. 67,341 filed December 27, 1948,

For a better understanding of the invention,
reference may be had to the accompanying draw-
ings, in which

Fig. 1 is a view, partly in side elevation and
partly in vertical section, of a shuttle assembly
used in the loom of the invention;.

Fig. 2 is a diagrammatic perspective view show-
ing the mode of operation of the shuttle assembly
of Fig. 1;

Fig. 3 is a view in side elevation showing the
shuttle assembly carrier of the loom;

Fig. 4 is a sectional view on the line 5—4 of
Fig. 3;

Figs. 5 and 6 are plan views of the carrier and
shuttle assembly showing, respectively, the nor-
mal position of the assembly and the deflection
of the frame of the assembly, when it encounters
an obstruction in the shed, and the dislodgment
of the assembly from the carrier.

Fig. 7 is a fragmentary vertical sectional view
through a modified form of shuttle assembly; and

Fig. 8 is a view of the modified form of shuttle
assembly in side elevation.

The new circular loom comprises a central
vertical shaft (0, which lies within a cylinder
of warp threads I supplied from a pair of beams
and passed upwardly through a reed (2. Below
the fell of the finished fabric 183, the warp threads
are separated by suitable heddle mechanism into
inner and outer sheets 13a, 13, defining a shed
14 within which operates a shuttle assembly 5.

The shuttle employed in the new loom is hol-
low and has an external shape, which is that
of a surface of revolution. The shuttle has a
central zone of magnetic material and-is pref-
erably made of such material throughout. The
shuttle. comprises a hollow body. 18, illustrated
as being of cylindrieal form, and closed at one
end by an integral closure plate i9, which is
provided with-a central pivot 28 on its outer face
and with a spindle 21, which extends coaxially
within the body. Preferably, the central zone
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18a of the body is of heavier wall thickness than
the ends and the thickened zone is defined at its
ends by circumferential shoulders 22. The upper
end of the body is closed by a removable cap 23
of generally conical form threaded into the end
of the body. - At its upper end, the cap is formed
with a hollow ‘boss 24, near the lower end of
which there 'is a circumferential shoulder 28.
‘When the shuttle is in use, it contains a bobbin
26, which is mounted on the spindle to rest on
a circumferential enlargement 2{a at the lower
end thereof and slightly above the inner face
of closure 8. A supply of weft thread: 27 is
wound on the bobbin. A frustoconical sleeve 28

lined with felt or like material may be placed to-

rest upon the thread wound upon the bobbin
to act as a brake. 'The weft thread from the bob-
bin passes upwardly through the opening in the
hollow boss 24.

The frame, which forms part of the shuttle as-

“sembly in ‘the congtruction 111ustrated in Fig.-1,
~comprises “a-base 29 ‘whichmay -be- a straight

length of wire having a loop at one end, w1th1n

~which-is- ~mounted an anhular bearing disc- 30.
“Phe-shuttle Tests- on the-disc with 1ts pivot-29D

,: o

i

entermg the opening “through the disc. The base
28 --éxtends’ forwardly friom - the -shuttle -a~ sub-
‘Stantial dlstance and a pair-of élements 31, which

“may be wires,” extend-upwardly - and rearwardly
Ufrom the forward- end of the baseé and over the

top of the shuttle. For convenience, the elements

-3{-may be-a- continuous length-of ‘wire, which is

- 32.

formed with a loop, the blghu of which lies above
the- shuttle and carries an-annular bearing - disc
“The disc rests upon-the shoulder-25 at the

top of the cap of the shuttle and the hollow boss

- 26 extends through- the 'opemng'm the disc.

A
plate 33 is‘mounted for swinging-moveinent on a
crossbar 34 extenchng between -the elements- 31

~and & trolley 35 extends upwal dly-and rearward-

1y frora ~the ‘plate and -is-provided -with -a wef

thread guide 28 at its free end. A spring 37 is

-connectéd -at- one -end-to the plate and at the

~pbase 29.

other end to a wire 38, Whicly'is connected to‘the
The spring ‘tends to-hold plate 83 with
the trolley 34 in erect position, as shown in Fig.1,

- and counterclockwise swinging movement of the

“frolley‘is permitted but-is resisted by the spring.
‘When the ‘shuttle is to be inserted in or removed
S from-the frame, the base 29 and members 31 are

sprung apart sufficiently to-free disc 2% on-the
base from pivot pin 28 on the-shuttle, after which

“the -shuttle may be moved endwise to withdraw

-boss 24 from disc 32.

‘The- shiittle assernblyis moved by a carrier in

~a circular path through a-shed of warp threads,

which is opened ahead of the assembly and closed

“behind it by the heddle mechanism. - The carrier

comprises o sleeve 38 fast on the shaftand pro-

‘vided with-upper and lower radial arms 49, be~

‘having a-U-shaped core-42. The legs of the core -
“extend radially outward beyond the‘ends of arms

tween ‘which is miounted “an electromagnet 41

40 and-lie one above the other, their outer faces
being concave. A’ pair'of brackets 43," 44 are

“mounted on the upper and-lower surfaces of arms

" 40,-the’ brackets being longitudinally slotted and

“held-in  place by screws 45 passing through the

slots, so that the brackets may be moved to differ-

“ent positions’ of adjustment lengthwise' of -arms

- 49,

Each bracket has ' extensions projecting
beyond opposite sides of its arm 48 and a pair of

" spindles 48, 47 are mounted-in corresponding ex-

-tensions- on’ opposite” sides of -arms 40, - Ea
“‘spindle-carries rollers 48-at its-upper ahd-lower

- Bach

4

ends and spindle 4§ projects through its lower

roller 48 and carries another roller 48, which is

connected by a belt €8 to a pulley §f loose on

shaft {8 and held stationary by appropriate

5 means. Accordingly, as the shaft rotates and

swings the carrier with it, reller 48 is rotated by

the belt and rotates its spindie GS and the rollers
“£8 mounted fastthereon.

In the operation of the loom, the shuttle as-

10 'sembly is placed in position with the shuttle bear-

‘ing against rollers 48 on spindles 45, 47 of the car-
rier, the brackets 42, 44 bheing so adjusied that
“the surface of the shuttle lies close to but spaced
-from the outer ends of the core of the electro-
18 magnet. The energization of the electromagnet
causes it to attract and held the shuttle in po-
sition, so that it is advanced with the carrier,
and the increased wall thickness of the central
“zone t8a of the shutile increases the attractive

20 effect. The distance lengthwise of the shuttle be-
“tween--shoulders’ £2-thereon is slightly ‘less: than
“the distance  bétween:the ' opposed - faces-of - the
“rollers-on- spindles’ §5% 4%, ahd, 'when-the- shuttle
-assembly-is placed-in’ position, the thickened zone
25- 18a of -the-shuttle-lies-between- the -upper-and
“1ower- pairs of rollers. “The assembly is-then pre-
vented-from-dropping downwardly by engagement
“of “the lower-shoulder- 22 “with-the tops‘of-the
’ro’llers of the lower pair-and the shuttle assembly
306"is' advanced without béing supported on thereed.
“A-shaft 82° mounted in“brackets 43, 44-is-én-
~¢ircled by-a’ $pring-53 coanected “to brackeu 43
“and the shaft-and-acting:to Swihg" the “shift

- cotinterclockwise, when it-is-viewed fromr the top.
"5 ‘Between' itsends,- the shaft--carries'a léver-54,
“on-which*a ' Small roller 35'istimnounted at one end.
“The other: ‘end of -the lever is-eofinected by-a rod
~B% to anarni 57'en g shaft B8-mounted onan arm
59 fast on shaft HJ The shaft carucs a pawl 6@

contact ‘with: teeth on the 1nne1 face ‘of-a” ﬁet
“ring 61, which-ligs betWeen lipper-and-lower fric-
-tion rings 8% 'held‘stattion’a‘ryv and pressed-against
ring 61 by suitdble nieans. ” Shaft 58 also carries
- a’ conitact’blade 83, which, Upén swingihg of the
shaft; is 'moved- between shring Cofitact members
64 o1l &' block of insulation 644 suitably: supported
50" as"to'move with shaft 8. ' The contact mem-
bers gre’in a cirguit which; when ‘estahlished- by
© iffsertion of Blade 63 between ‘thém, opérdtes ton-
-yentiohal 106 stopping: meaps “Normally; when
“theshuttle: assembly is¥in - plaee - on- the -carrier
~with the’shuttle” engagmg Tolers-48; the surface
- of ‘the shuttle-bears against roller 55 and- forces
55 1t backwardly, so ‘that-shaft 68 is ¥iéld ‘in‘a/ po-
sitiond with'its’ pawl 60 ‘free-of the-teeth of ring
-1 and cofitact blade B3 out of cohtact: with the
“‘$pring terrdinal meitiber-64. “'If the’ shuttle ‘as-~
qembly pER dlsplaced from-the ‘carrier; ‘the“shaft
60 52 is’'swung by itS $pring and swings'shaft 58, so
‘that-the-pawl 62 engages ‘the-teeth-of ting 61
“and the dircuit through the-100m stopping' means
“is closed: by irisertion of Blade 63 bstiveen- terml-
“nak mcmbels é4. ’“he ‘énigagement of ‘the- pawl
65 With rihg 61" catisés the carrier and Joom Shaft
to be braked, so thatthe'moving parts of the'loom
w111 promptly come-to-a stop,
When the shuttle- assembly isin operatmg pos1-
“tion ‘in' the'-shed, the* longltudmal axis ‘of ‘the

4d

70 ‘shuitfle extends’ toward the fell“of" ‘the’ goods dn -

‘the saie-‘general dlrectlon as the-warp threads
“in the'shed. The base of-frame 11 extefids for-
wardly from the Shittle and-thé forward ‘eindof
the base and the ends of elements 3[ connected
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its movement. The trolley 35 extends rear-
wardly from the shuttle and the weft thread
passing through the guide eye 36 lies close to the
fell of the goods in position to be beaten up. The
shuttle is free to rotate on its longitudinal axis
in the frame and the shuttle assembly and the
carrier lie on opposite sides.of the warp threads
in the inner sheet {3a of the shed. During the
rotation of the carrier with shaft 18, the rollers
48 on spindie 456 are caused to rotate and this
movement is imparted to the shuttle, so that it
has a planetary motion, in which it travels along
a circular path concentric with the loom shaft
18, and, at the same time, rolls over the threads
in the inner sheet of the shed. By making the
shuttle in the form of g hollow body, the external
shape of which is that of a surface of revolution,
the shuttle is of simple construction and it may
be readily caused to roll over the warp threads
so that abrasion of those threads is avoided.

In the normal operation of the loom, the frame,
which is free to pivot on the shuttle, is so held
that it leads the shuttle, because of the drag of
the inserted weft thread on trolley 85. If a. warp
thread, such as that designated {la (Fig. 5), be-
comes broken, for example at the top..of the
shed, and drops down to become entangled across
the other warp threads as though it were a weft
laid by the preceding shuttle at the bottom of
the shed, it produces an obstruction in the shed,
which is first encountered by the nose 171a¢ of the
frame of the shuttle assembly. When- such a
shed obstruction occurs, it is desirable to have the
loom stopped at once and, when the nose of the
assemply meets the obstruction, it is forced out-
wardly thereby and penetrates the warp threads
of the outer sheet 13b of the shed. A stationary
ring 65 having teeth §5a on its inner surface is
mounted outside the shed in such position that,
when the nose i7a of the frame of the shuttle
assembly is forced outwardly as described, the
nose engages one of the teeth on the ring. The
shuttle assembly is thereby arrested and, as the
carrier continues to move, the assembly is dis-
lodged from the carrier. As soon as the shuttle
moves away from rollers 48, shaft 52 is free to
be swung by its spring 53 and this results in the
stopping of the loom and the braking of the mov-
ing parts thereof, as previously explained.

The shuttle assembly, shown in Figs. 7 and 8,
comprises a shuttle 66, which includes a body 61,
which has the normal external shape of a surface
of revolution and is illustrated as being generally
eylindrical in form. The body has a central zone
of magnetic material and preferably is made
throughout of such material and has a central
zone 67a of increased wall thickness. The lower
end of the body is closed by a plate 68, formed

-with a central opening, in which is seated a

flanged bushing 69 of non-metallic material, such
as impregnated fibrous material.
spindle 78 extends upwardly from the closure
within and coaxially of the body, the tubular por-
tion of the bushing extending through the: clo-
sure plate and into the spindle. The. closure
plate is formed with a circular row of gpenings
Ti. The top of the body is closed by a cap 12,
which may be frusto-conical form and is con-
structed to telescope into the open end of the
body. The cap has openings 13 in its inclined
surface, which lie outwardly from the axis of the
body a greater distance than the openings 7.
The cap is formed with a hollow boss T4, which
is encircled by a flanged bushing T8 of non-metal-
lic material and is held in place by a turned-over

bead at the outer end of neck 74. ' The bushing is

A tubular-
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formed with a flange at its lower end, which may
be seated in a depression in the top of the cap
around neck 74 and preferably has a conical
upper bearing surface. .

The frame of the shuttle assembly, shown. in
Figs. 7 and 8, includes a base 16, which may be
of sheet metal of channel section and is provided
adjacent one end with a pivot pin 17 rising from
a flat disc on top of the base and receivable into
the bushing 69 at the lower end of the shuttle.
At its other end, the base carries a thin vertical
plate 11/, to. which is pivotally attached an ele-
ment 78 extending upwardly and rearwardly to
overlie the top of the. shuttle. The element
carries a trolley 79 extending upwardly and rear-
wardly therefrom and provided at its free end
with a weft thread guide 80. The free end of
element 18 lies parallel to the base and has a
central opening containing a bearing bushing 81,
into which the neck 74 of the shuttle with its
bushing 15 may be received. The base 16 and
element 18 are connected by releasable means,
which are illustrated as including a wire 82 at-
tached to the upper end of element 18 and ter-
minating in a loop 83. The base 15 of the frame
carries a wire loop 84 interconnected with loop
83, loop 84 being formed with portions 84a, 84b
of different height. Wire 82 is formed with a
kink 82a, so that its length may be increased by
the flattening of the kink. When loop 83 of wire
82 is engaged with the lower part 84a.of loop 84,
the base and element 78 are held in engagement
with the ends of the shuttle. When wire 82 is
swung to bring its loop 83 within the higher por-
tion 84b of loop 84, the base and element may be
swung apart on their pivotal connection, so that
the shuttle may be readily removed from the
frame.

The weft thread 83 issuing from the shuttle
through the opening in the hollow neck 14 passes
through tensioning means 86 of conventional
consfruction mounted on the top of element 78.

The shuttle assembly shown .in Figs. 7 and 8
is intended to be supported in its movement along
its. circular path on the reed 12 of the loom and,
to facilitate the movement of the assembly along
the reed, the base 16 of the frame may be pro-
vided with a roller 87, which is mounted on a
horizontal pivot 88 lying transverse to the base
and in the axis of rotation of the shutile in the
frame. In an alternative construction, the base
is provided with a shoe in the form of a flat dise
89 of non-metallic material, such as impreg-
nated fabric.. The disc may be mounted on base
76 by a ball and socket connection lying in the
axis of rotation of the shuttle or on a horizontal
pin 98, which extends transverse to the base and
lies in the axis of shuttle rotation.

The shuttle assembly shown in Figs..7 and 8
is moved about the axis of the loom in the same
manner as the assembly shown in Fig, 1, that is,
the assembly is held by magnetic attraction with
the shuttle engaging the rollers 48 at the outer
end- of :the carrier.. The frame leads the shuttle
in the movement of the assembly and the plate
71’ forms a nose which, upon encountering an
obstruction. in the shed, is forced outwardly be-
tween the threads of the outer sheet of the shed
into engagement with the teeth of stop ring 6I.
As the assembly is moved along with the carrier,
the shuttle rolls on its longitudinal axis angd the
disposition of the openings T1 and 13 is such that,
in the rotation of the shuttle, a current of air is
caused to pass through the shuttle by centrifugal
action. The air current tends to keep the in-
terior of the shuttle free from lint, which other-
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*Wisenifght -be earried :into” the:cloth with:the
Wweft'thread.
LIYelaim:

1. In a circular loom, in»which:waip-ithreads
-are-separated -into spaced sheets to form g shed,
‘theeombination: of a- carrier movable=in :a:path
sgbeut-the axis:of-the-loom, a -shiittle .-movable
“throughthe -shed -and made:at dedstvin: part-of
‘magnetic--material,--thelexternal ‘shape- of :.the

-shuttle being that of g surface-of revolufion,.an 1

-glectromagnet on-the ecarrier-acting 6r-the-shut-
‘tleto’held-it-against part of the carrier with one
~sheet of the'shed thérebetween: whereby-the:shut-
“tle--rolls on-the-said-sheet as:the-carrier-moves

along: said -path,a:member- carried- by-and:ex-

‘Yending ahead of the shuttle, ‘the member:being
deflected from -its normal:path -upon ‘encoutnter-
“ngd-an ebstruction’ in- the ‘shed,-and means:ex-
»teniding adjacent ‘the -path of travel of the shiit-

“tle.and engageable by ‘the member-when déficeted .

“thereby"to- afrest the' shuttle-and:cause itsidis-
“engagement from the carrier.

“20In g ‘eircular-locm, -in-which -warp- threads
“are separated -into-spaced sheets to form- a-‘shed,

“the ‘combination of a-carrier movable in-a-path.

-ghout' the- axis: of “the-loom,- a--shuttle movable
“threugh “the: shed: and ‘made  at-least in part- of
‘magnetic’ material,’ the external -shape’-of the
“shubtle ‘being that of-a- surface of ‘revolution; an

“electromagnet on-the carrier-acting cen-the shui-.

“tle"tg-hold‘it against-part-of the carrier with one
“sheet--of - the -‘shed- ‘therebetween ~whereby -the
‘shuttle  rolls~on the-'said-sheet ‘as ‘the ‘carrier
“moves-along ‘said-path; a niember carried by and

“extending ahead of the shuttle, the member being.

"deflected “from 'its nérmal path upon-encounter-
“ing an obstruction in the-shed, means extending
adjacent the path of travel of the.shuttle and
“enigagesble by the rember when defiected there-

Tby to arrest the shuttle and cause its'disengage-..

- "mhént " from the carrier, .and a loom ‘stopping
“ineans actuator comprising means held inopera-
‘tivé by the shuftle when in place against the car-
“rier and rendered operative upon disengagement
of the shuttlé from the carrier.

3. In a circular lcem, in.which warp threads

-ale separated into spaced sheets to form a shed,
“the combination of a carrier movable in a path
about the axis-of the loom,-a shiittle movakle

~through the shed .and made at least -in part of..,

~magnetic - material,. -the .external. shape .of - the
shuttle being that of a surface of revolution,-an
-electromagnet.on the carrier acting on the shut-
tle-to-hold it -against part. of-the.-carrier -with

-.one -sheet .of the shed therebetween whereby-the.

.shuttle: rells- on the said -sheet- as - the  carrier

moves along said:-path,:a -member. earried.- by
~and-extending ahead of the shuttle; the meiber
- being - deflected - from: its: normal: path :upon- en-

-eountering -an- chstruction-in-the shed, stationary:.

--means extending -adjacent the-path of travel of
- the shuttle and-engageable by the member when
- deflected thereby-to- arrest the-shuttle - and. cause

its disengagement-froem the carrier; and g lcom

- stepping means aetuator comprising means held::

-.iroperative by the-shuttle when: in: place against
' the carrier -and rendered operative upon-disen-
-gagement- of: the: shuttle from :the carrier.

i 4, In: a circular loom,: in-which/warp threads
-are separated -iiito spaced sheets to form a. shed,
sthe combination of a-carrier: movable in:arpath
=gbout the -axis -of the loom, a shuttle:movable
through- the shed:and maderat teast in pdrtof
-magnetic material; an‘electromagnet on the car-

~rier-acting on the shuttleto hold it against part-

75

_ -8
of:the carrier:as the latter moves along said path,
-asmember carried:by:and.extending ahead 0f the
ishuttle;.the:member being: deflected from:its nor-
anal path-upon:encountering: an: obstruction:-in
. “the shed, a-curved toothed:element :extending
 .adjacent-the path: of ‘travel. of the:shuttle, the

-member, upon.being:deflected,: engaging a :tooth

:0f: theelement. and’being: held.thereby. against

further-forward. movement, whereby the: shutile

is:disengaged from :the carrier, and a.loom: stop-

‘ping.means:actuator: comprising means:held:in-

“operative s by..the 'shuttleswhen. in place- against

sthe:carrier:and:-rendered.operative upon:disen-

.gagement of ‘the:shuttle from the carrier.

. 5. In-arcircular-loom, in which warp threads
are:separated.into spacéd sheets:to :form:aished,
.the:eombination of’a:carrier: movable in: a-path
~about’ the: axis: of the.:loom,:a shuttle’ movable
~through: the shed-and :made at-least:in: part:of
magnetic material; an electromagnet-on the:car-
rier: acting:on the shuttle to hold it-against part
of the carrier-as.the latter:moves along saidp4th,
-8 Trame mounted on the:shuttle ‘for - swinging
:movement, ‘the frame: having a:nose-projecting
forwardly: ahead of the:shuttle,  the said frame
~and: nose-being deflected from :the-normal path
~upon: encourntering -an’ obstruction: in:.the ‘shed,
~and means extending adjacent the: path:of travel
‘of sthe shuttle and engageable: by the.nose of ithe
frame when: deflected thereby to.arrest the shut-
stle and :icause-its: disengagement from the carrier.

-6.-In:a circular loom, in-which- warp threads
~are:separated into-spaced -sheets:to-form a ‘shed,
~theircombination: of:a, ecarrier movable-in-a path
~aboutthe axis of ‘the-loom,:a shuttle movable
~through the shed.and-made: at least -in-part- of
‘magnetic material, an electromagnet on-the:car-
-rier-acting -on the shuttle to:hold it against-part
of-the-carrier as:the latter moves along said path,
~grwframe mounted .o the - shuttle . for. swinging
40 :movement, -the -frame -having- 5 -nose projecting

«forwardly ahead of-the-shuttle, the-said frame

~and nose-being: deflected: from the - normal:path

~upon: encountering- an--obstruction -in -the -shed,
‘means extending adjacent the path:of stravel-of
5 ~the-shuttle: and-engageable: by-the-nose: of the
frame-when: deflected thereby- torarrest:-the shut-
-tle-and-cause- its disengagement from the carrier,
and a loom-stopping:means. actuator comprising
means’ heldineperative -by-the -shuttle:when in
place .against-the carrier and rendered .operative

~upon-: disengagement - of - the -shuttle- from: the
carrier,

- 7.7In: a-eircular:leom, in whieh:warp-threads
«are-separated. into-spaced sheets:to-form-a-shed,
“the-ecombination-of- a carrier.movable in-a- path
-aPoub-the axis-of “the-lecom;. a-shuttle. movable
-through-the:shed and made- at least in ‘part-of
~magnetic:material, an electromagnet-on the car- -

rier acting on-the:shuttle: to. hold-it: against-part
~of-the carrier as the latter moves-along said:path,
»a-dirame mounted- on-the shuttle:for swinging
-movement; the frame: having: a nose projecting
- forwardly-ahead-of ‘the ishuttlé; the :said frame
-and nose: beingdeflected from the: normal-path
65--upon-encountering an’ obstruction vin': the: shed,
‘stationary means: extending adjacent >the path

-of “travel- of - the shuttle and. engageable by--the

“nose.of- the-frame when deflected; thereby to-ar-

~restithe shuttle and cause.its disengagement from
70 theé carrier;-and-a:loom stopping means actuator
comprising'means: held:inoperative by.the shuttle
“when in placeragainst the carrier.and “rendered
-operative upen disengagement of the shuttle from
the-carrier,

8, Inracircular -loom; "in: which warp: threads
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are separated into spaced sheets to form a shed,
the combination of a carrier movable in a path
about the axis of the loom, a shuttle movable
through the shed and made at least in part of
magnetic material, an electromagnet on the car-
rier acting on the shuttle to hold it against part
of the carrier as the latter moves along said path,
a frame mounted on the shuttle for swinging
movement, the frame having a nose projecting
forwardly ahead of the shuttle, the said frame
and nose being deflected from the normal path
upon encountering an obstruction in the shed, a
curved toothed element extending alongside the
path of travel of the shuttle, the nose of the
frame, upon being deflected, engaging a tooth
of the element and being held thereby against
further forward movement, whereby the shuttle
is disengaged from the carrier, and a loom stop-
ping means actuator comprising means held in-
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10
operative by the shuttle when in place against
the carrier and rendered operative upon disen-
gagement of the shuttle from the carrier.
VICTOR MARIE JOSEPH ANCET.
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