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8 Claims. 

This invention relates to circular looms, which 
produce fabric in tubular form by means of a 
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 shuttle 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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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 shuttle 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 4-4 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 ?o, which lies within a cylinder 
of warp threads supplied from a pair of beams 
and passed upwardly through a reed 2. Below 
the fell of the finished fabric 3, the warp threads 
are Separated by suitable heddle mechanism into 
inner and outer sheets 3d, 3b, defining a shed 
4 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 8, illustrated 
as being of cylindrical form, and closed at one 
end by an integral closure plate 9, which is 
provided with a central pivot 20 on its outer face 
and with a spindle 2 ?, which extends coaxially 
Within the body. Preferably, the central zone 
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8a 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 26, near the lower end of 
which there is a circumferential shoulder 25. 
When the shuttle is in use, it contains a bobbin 
26, which is mounted on the Spindle to rest on 
a circumferential enlargement. 2d. at the lower 
end thereof and slightly above the inner face 
of closure 9. A supply of weft thread 2 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 construction illustrated in Fig.1, 
comprises a base 29, which may be a straight 
length of wire having a loop at one end, within 

, which is mounted an annular bearing disc 38. 
The shuttle rests on the disc with its pivot 28 
entering the opening through the disc. The base 
29 extends forwardly from the shuttle a sub 

sistantial distance and a pair of elements 3i, which 
smay be wires, extend upwardly and rearwardly 
from the forward end of the base and over the 
top of the shuttle. For convenience, the elements 
3 may be a continuous length of Wire, which is 
formed with a loop, the bight of which lies above 
the shuttle and carries an annular bearing disc 
32. The disc rests upon the shoulder 25 at the 
top of the cap of the shuttle and the hollow boss 
24 extends through the opening in the disc. A 
plate 33 is mounted for swinging movement on a 
crossbar 34 extending between the elements 3 
and a trolley 35 extends upwardly and rearward 
ly from the plate and is provided with a weft 
thread guide 36 at its free end. A Spiring 3 is 

: connected at one ends to the plate and at the 
other end to a wire 38, which is connected to the 
-base 29. The spring tends to hold plate 33 with 
the trolley 34 in erect position, as shown in Fig. 1, 
and counterclockwise Swinging movement of the 
trolley is permitted but is resisted by the spring. 
When the shuttle is to be inserted in or removed 
from the frame, the base 29 and members 3 are 
sprung apart sufficiently to free disc 3 on the 
base from pivot pin 20 on the shuttle, after which 
the shuttle may be moved endwise to withdraw 
boss 24 from disc 32. 
'The shuttle assembly is noved 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 a sleeve 39 fast on the shaft and pro 
vided with upper and lower radial arms 40, be 
tween which is mounted an electromagnet 4? 
having a U-shaped core 2. The legs of the core 
extend radially outward beyond the ends of arms 
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 65 passing through the 
slots, so that the brackets may be moved to differ 
'ent positions of adjustment lengthwise of arms 
40. Each bracket has extensions projecting 
beyond opposite sides of its aim 40 and a pair of 
spindies (6, 4 are mounted in corresponding ex 
tensions on opposite sides of arms 49. Each 
spindle carries rollers 48- at its upper and lower 

4. 
ends and spindle 4S projects through its lower 
roiler is and carries another roller 49, Which is 
connected by a belt 53 to a pulley 5f loose on 
shaft and held stationary by appropriate 

5 inneans. Accordingly, as the Shaft rotates and 
swings the carrier with it, roller i39 is rotated by 
the belt and rotates its Spindle S and the rollers 

* 8 mounted fast thereon. 
In the Operation of the loorn, the Shuttle a S 

10 sembly is placed in position with the shuttle bear 
ing against rollers 48 on Spindles i5, 47 of the car 
Irier, the bracketS É3, 43 being So adjusted that 
the Surface of the shuttle lies close to but spaced 
from the outer ends of the core of the electro 

is 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 3d. Of the Shuttle increases the attractive 

20 effect. The distance length Wise of the shuttlebe 
- tween Sheulders 22 thereon is slightly less than 
i the distance between the opposed faces of the 
rollers on spindles 36, 3i, and, when the shuttle 
assembly is placed-in position, the thickeihed zone 

25 8ct of -the-shuttle lies between the upper- and 
lower-pairs of rollers. The assembly is then pre 
vented from dropping downwardly by engagement 
of the lower shoulder; 22 with the tops of the 
rollers of the lower pair and the shuttle assembly 

30 is advanced without being supported on the reed. 
A shaft 525 mounted in brackets 63, 44-is-en 

circled by a spring 53 connected to braicket: 3 
and the shaft and is acting to swing the shaft 
countercieekwise, when it is viewed from the top. 

35. Between its ends, the shaft. carries a lever-54, 
Ön-Which a Small roller 55-is-mounted at one-end. 
The other end of the lever is connected by a rod 
56 to an arm 57 on a shaft 58 mounted on an arm 
'59 fast on shaft F. The shaft carries a pawl 6, 

40 which may be swung by rocking of shaft. 58 into 
contact with teeth on the inner face of a flat, 
ring 6, which lies between lipper-aridower-fric 
tion ringS 62 held stationary, and pressed against 
ring 6f by Suitable means. Shaft. 58 also carries 
a contact blade 63, which, upon swinging of the 
Shäft, is moved between Spring contact members 
64 on a block of insulation 64d suitably supported 

- So as to move with shafti. The contact mem 
bers are in a circuit which, when established by 

so insertion of blade 63 between them, operates con 
ventional loon stopping means. Normally; when 
the shuttle assembly is in place; on the carrier 
With the Shuttlef engaging idliers-A8 the surface 
of the shuttle-bears against iroller 53 and forces 

55 it backwardly, so that shaft 58 is held in a po 
sition with its pawl 60 free of the teeth of ring 
6 and contact blade 63 out of contact with the 
Spring terminal member 64. If the shuttle as 
sembly is displaced-from the carrier, the shaft 

60 52 is swung by its spring and swings shaft. 58, so 
that the pawl 6 engages the teeth of ring 6. 
and the circuit through the loom stopping means 
is closed by insertion of blade G3 between-termi 
nal members 64. Theºengagement of thepawl 

65. With ring 62 causes the carrier and loom shaft 
to be braked, so that the moving parts of the loom 
will promptly come to a stop. 
When the shuttle assembly is in operating posi 

tion in the shed, the longitudinal axis of the 
70 shuttle extends toward the fell of the goods in 

the same general direction as the warp threads 
in the shed. The base of frame t i-extends-for 
Wardlyföm the shuttleandthe forward endof 
the base and the ends of elements 3 connected 

75 theretoform a nose, which leads the shuttle in 
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wise...might be carried into the , cloth;with the 
iweft thread. 

...I claim: 
1. In a circular loom, in which warp-threads 

-are-separated into 'spaced sheets to form ashed, 
5the combination of a carrier movable in a path 
about the axis of the loom, -a, -shuttle movable 

.ith fough: the shed and made.i.at least-in-part- of 
*magneticº-material, theš 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 shut 
*tle rolls on the said, sheet as the-carrier-moves 
along said path, a member carried by and ex 
tending ahead of the shuttle, the member being 
deflected from its nornal. path-upon encounter 
ing an obstruction in the shed, and means' ex 
a tending adjacent the path of travel of the shut 
tle and engageable by the member when deflected 
thereby - to arrest the shuttle and cause its dis 
engagement from the carrier. 
*2. In a circular loom, in which warp threads 
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, the external-shapes of the 
shuttle being that of a surface of revolution, an 
electromagnet on the carrier acting on the shut 
itle to hold it against part of the carrier with one 
sheets of the shed therebetween rwhereby the 
shuttle rolls on the said sheet as the carrier 
moves along said path; a member carried by and 
extending ahead of the shuttle, the member being. 
deflected from its normal path upon encounter 
ing an obstruction in the shed, means extending 
adjacent the path of travel of the shuttle and 
engageable by the member when defected there 
by to arrest the shuttle and cause its disengage-. 
ment from the carrier, and a loom stopping 
means actuator comprising means held inopera 
tive by the shuttle when in place against the car 

"rier and rendered operative upon disengagement 
of the shuttle from the carrier. 

3. In a circular loom, in which warp threads 
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, 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 rolls on the said sheet, as the carrier 
moves along said: path, a members carried by 

', and extending ahead of the shuttle; the member 
... being deflected from its normal path; upon-en 
countering an obstruction-in-the shed, stationary, 
means extending adjacent the path of travel of 

- the shuttle and engageable by the member, when 
is deflected thereby to arrest the shuttle and cause 
its disengageinent from the carrier; and a loom 
stopping means actuator comprising means held. 

sinoperative' by the Shuttle when in: place against 
the carrier and rendered operative upon disen 
gagement of the shuttle from they carrier. 

4. In a circular loom, in which warp threads 
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 i movable 
through the shed and made at least in part of 

- magnetic material, an electronagnet on the car 
crier acting On the Shuttle to hold it against part." 

8 
of the carrier as the latter moves along Saidpath, 
a 3 member carried by and extending ahead of the 
shuttle, the member being deflected from its nor 
imal pathis upon; encountering: an obstruction in 
the shed, a curved toothed element extending 
adjacent, the path. of travel of the shuttle, the 
imember, 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 
operative by, the shuttle:"when, in place; against 
the 'carrier and rendered...operative upon: disen 
gagement of the shuttle from the carrier. 

z 5. In a circular loom, in which warp threads 
15 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 
imovement, the frame having a nose projecting 
for Wardly: ahead of the shuttle, the said::frame 
and nose being defiected from the normal path 
upon encountering an obstruction in the shed, 
and means extending adjacent the path of travel 

* of the 'Shuttle and engageable by the nose of the 
frame when deflected thereby to arrest the shut 

80tle and cause its disengagement from the carrier. 
I6. In a circular loom, in which warp threads 

are separated into Spaced sheets to form a shed, 
the combinations of a carrier movable in: a path 
about...the axis of the loom, a shuttle's movable 

85 through the shed and made at least in part of 
º Milag Iletic. Mlaterial, an electromagneton-theicar 
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 

40 movement, the frame having: a nose projecting 
"forwardly ahead of the shuttle, -the-said frame 

it and nose being deflected from the normali path 
slupon encountering: an obstruction in the shed, 
ineans extending adjacent the paths of travel of 

10 

45 the shuttle: and engageable by...the-noses of the 
frame: when deflected thereby ito arrest the shut 
tle and cause its disengagement from the carrier, 
and a loom stopping means, actuator comprising 
means held inoperative by the shuttle when in 

50 place against the carrier and rendered operative 
upons disengagement of ... the shuttle - from the 
Carrei'. 

7. In a circular loom, in which warp threads 
care separated into Spaced sheets: to form ashed, 

55 the combination of a carrier movable in a path 
about the axis of the lcom, 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 againStºpart 

*60 of the carrier as the latter moves along Saidi path, 
a frame mounted on the shuttle for SWinging 

-in overnent, the frame having a nose i projecting 
forwardly ahead of the shuttle, the said frame 

2. and nose being deflected from the nOrnal path 
65-lipon encountering an obstruction in the shed, 

stationary means extending adjacent the path 
of travel of the shuttle: and engageable by...the 
nose of the frame when defiected, thereby ito ar 
rest the shuttle and cause its disengagement from 

70 the carrier, and a loom stopping means actuator 
comprising means held inoperative by the shuttle 
When in place against the carrier. afld Pedered 
Operative upon disengagement of the shuttle from 
the carrier. 

75 8. In a circular loom, in which Warp-threads 

  



2,601,358 
9 

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 

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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