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form of shuttle which, in the

UNITED STATES PATENT OFFICE,

- SAKICHI TOYODA, OF NAGOYA, JAPAKX.

LOOM.

 No. 920,503,

Application filed December 26, 1908. Serial No. 349,560, '

Lo all whom, 1t may concern.:

subject of the Emperor of J apan, residing
at Shimasaki-Cho, Nagova, in the Empire of

. . : |
Japan, have invented certain new and useful |

lmprovements in Looms, of which the fol-
lowing is a full, clear, and exact description.
This mvention relates to
looms and has for its object the provision of
& construction wherein a circular disposition
of the warp threads is provided and wherein
a circular. reed is employed, to which motion
is imparted in such a manner that the filling
of the weft is accomplished sucecessively.
The mvention also includes an improved
preferred con-
struction, acts by gravity and travels through

and carries the weft between the sheds which :

are successively formed by mechanism which
comprises a plurality of heddle irames, die-
posed m circular order about the loom and
below the reed and which are successively
S{lifted M opposite directions to form the
shed.

The Invention will be more fuily described |

m connection with the

accompanying draw-
mg3 and-will be

more particularly pointed

-

out and ascertained in and by the appended

claims.
In the drawings: Figure 1 is a vertical
section of a loom embodying the main fea-

‘tures of my invention, taken on line 1—1 of

BL

40

ig. 3. Tig. 2isa front elevation, partly in
section, taken ‘on plane indicated by line
2—2 of Iig. 3. TFig. 3 is a top plan view of
the loom as sliown in Fig. 1. i1g. 4 is a sec-
tional view on line 4—4 of Fig. I. F 12, 5 1S
a-sectional view on line 5—35 of Fig. 1. Fig.
6 1s a sectional view on line 6—6 of F ig. 1.
f1g. 7 is a view of a portion of the shifting
mechanism for the heddle frames developed
in elevation. ‘_
improved shuttle s owing a portion of the
reed and reed frame. Fie. 9 is g sectional
view taken on line 9—9 of}?Fig.
a side elevation of the shuttle
8. FKig. 11 is a
11—11 of Fig. 7. _

In the drawines similar numerals of refer-
ence designiate like parts, the numeral 1 indi-

shown in Fig.

cating the base of the loom which may be

of any desired form and which, as shown, is
provided with a centrally disposed bearing 2.
A main operating shaft 3 is seated at its
lawer end 'in the

with an upper bearing 4 and with an inter-

Fig. 28 is a plan view of the

8.~ Flg. 10 1s

detail sectional view on line

earing 2-and is provided

N | mediate bearing 5,
Be 1t known that I, Saxrcuz Tovopa, a | ported

!

i
i
|

L] - !

improvements in i
|
|
!
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Patented May

of a standard 6 rising from the base 1 which
provides a bearing 7 for a driving shaft 8

4, 1909.

Said bea,}mg 5 is sup—.
and preferably forms an integral part

60_

operated Irom any convenient source of -

power. i
gear 9 which meshes with a bevel gear 10
keyed to the operating shaft 3, said SeATS
being proportioned in relation to each other

The driving shaft 8 carries a bevel -

65

mn & manner to cause two revolutions of the -

operating shaft 3 to one revolution of the
shaft 8. The shaft 8 carries a master bar

operating cam 11 the purpose of which will

‘be hereinafter more fully described. -
~~ Upon the base 1 there is provided a plu-

70

- rality of warp beams 12 mounted in bearings

—

13. The warp threads
from the warp beams and are engaged by a
tightening ring 15 secured to any convenient
stationary part such as lugs 16. The Warp

threads 14 are next engaged by an improved

warp tightener which operates successively
Lo tighten sections of warp threads and en-
gages the same in a substantially horizontal
plane, the tightener being so arranged and
timed in its action with respect to the shed-

ding mechanism, which will be hereinafter
tighten the warp threads
85

described, as to

when the same are filled and to Ioosen the

warp threads when the shed is formed.
This improved tightener consists as shown of
segments 17

a plurality of radially movable
provided with outwardly disposed warp
thread engaging portions 18 and recessed at
19 to afford a bearing surface for an annular
ring 20. Said ring 20 is rigidly mounted

14 extend upwardly

75

80

90

upon a supporting plate 21 secured to the

standard 6. . | -
~ In order to provide the segments 17 with a

continuous warp engaging surface 18 and to

05

prevent gapping at the ends of the segments .

when the same are radjally displaced, the
ends of said segments are provided with

overlapping portions 22, which overlapping

portions collectively form a bearing surface
18 similar to
the segments. The several segments are
displaced or moved radially u
ring 20 by the following mec
segment is

anism.  Each

that formed by the bodies of -

100

on the bearing

I 105
provided with an arm 23 which™
projects through a bearing 24 preferably
mounted upon the supporting plate 21 and

carries at its inner end a cam roller 25. - A

cam 26 rigidly mounted upon the operating -

shaft 3 engages the rollers 25 and serves to
successively shift the segments 17 outwardly.

- I ' -

110
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Springs 27 interposed between the bearings |

24 and pins 28 serve to normally maintain
the rollers 25 in engagement with the cam 26.

The warp threads 14 are crossed by lease-
rings 29 and 30 in the manner clearly shown

S1n Mg, 2 prior to their engagement with the

10

15

harness. The warp threads 14 are next
passed through the harness which, as shown,
consists ol a plurality of pairs of heddle

{rames 31 and 32, the frames of each pair be-
ing disposed in'superposed relation and oper-

ating in a substantially horizontal plane and
arranged 1n circular order about the loom, as
clearly shown in Fig. 5. The construction of
the harness and the operating mechanism

~therefor will now be described 1 detail.

Each of the frames 31 and 32 consist of in-

- ner and outer bars 33, 34, 35, 36 upon which

20

25

40

49

the heddles 37, 38 are mounted, each heddle
being provided with the usual eyes 39 and 40
through which the warp threads14 are thread-
ed. The heddle bars of each frame are
mounted upon actuating rods 41 and 42
which find bearings at their outer ends in
pivotally mounted blocks 43, said blocks be-
Ing Ipivoted to any suitable stationary part,
as shown m Hig. 5. The rods 41 and 42 ex-
tend through the bars constituting the hed-

dle frames, (said bars being rigidly secured to .

the rods) and carry on their inner ends camn
engaging rolilers 44 and 45. S
Kach pair of heddle frames 1s supported by

a vertically movable shifting bar 46, of which
there are twelve in number, one of said shift-

ing bars 46® will be hereinafter referred to as
the ““master bar”’. The rods 41 and 42 of
each pair of heddle frames extend through
the upper end of one of said shifting bars, as
clearly shown in [ig. 1, and are slidably
mounted therein and in shedding the warp I
Freferably connect each pair of heddle frames
)y a reversing strap or cable 47, secured aft
its outer ends to the inner bars of the frames
and trained about a pulley 48 secured to the
corresponding shifting bar. The rollers 44
and 45 of the heddle rods engage a cam 49
mounted upon the operating shaft 3. in one

‘revolution the cam 49 engages all of the roll-

~ers of the uppermost heddle frames shifting

it

the latter outwardly and through the me-
dium of the reversing cables 47 the lower set
of heddle frames is forced inwardly. In

- order to reverse the reciprocation of the har-

09O

60

ness and the formation of the shed, the hed-
dle frames are shifted so that in the nextrevo-
lution of the cam 49 the same encaces the

rollers 44 of the lowermost fram_eg sﬁﬁftiﬁg |

the latter- outwardly and, through the me-

frames mwardly. | -
Each pair of frames is shifted to accom-

~ dium of the cables 47, shifting the upper

- 'plish the foregoing “operation at a point

~ adjacent the smallest diameter of the cam 49
which is indicated in Iig. 6 by 492, the |
65 greatest diameter being indicated by 49°, | that at each second revolution of the disk 54

engaging the same.

I shifting bar 46.

920,503

a—

and _the cam and heddle rods are so 'Ipr'o-
portioned that, during the shiftin% operation,

the pair of frames to be shifted is located one
directly above the other, the rollers of said

| frames being in exact vertical alinement.

This operation is effected by the master and

shifting bars in the following manner, ref-

erence being had to Figs. 1, 2, 6 and 7.
Kach of the shifting bars and the master bar
are slidably mounted at their upper ends in a

| guide ring 50 and the master bar and each

shifting bar is provided with a pin or stop
51% and 51 respectively, adapte£ '

sald ring 50 to limit downward movement of
the bars. Said ring 50 is mounted upon the

- supporting plate 21 preferably by means of
Near their lower ends each bar is

rods 52.
provided with a roller 53, the roller of the
master bar being indicated by 532, A shift-
ing member preferably in the form of & disk
54 1s ngidly mounted upon the operating
shaft 3 and 1s of sufficient diameter to project
shightly beyond the planes of rotation of
said rollers 53 and 533, leaving a working

clearance between the outer periphery of

said disk 54 and the shifting bars, thereby
permitting the disk to rotate freely without
At one point of the
periphery of the disk 53 a recess.55 is pro-
vided of suilicient width and depth to permit
the rollers of any of the several bars to pass

-ulpwardlyor downwardly therethrough, as
cle

arly shown in Iig. 6. Kach of the bars 46
1s connected with the master bar 46* and
with each other by means of a plurality of
links 56.
with three bars, the connection of the outer-

most ends of each link being a pivotal con-

nection and the connection at the center of
each link being a yilelding connection.
Referring to ¥ig. 7, the first link, which is
designated as 56%, 1s pivotally connected to
the master bar 46?* and with the second
Intermediate of its end
said Iink 562 is connected with the first

shifting bar 46 in the following manner,
iach shift-

reference being had to Fig. 11.
ing bar 46 1s recessed at. 57 and is provided

with a slidably mounted link block 58 which

preferably fits in the recess 57 with a close

to engage

70

80

80

100

As shown, each link js connected

105

110

115

working clearance and is retained therein by

rinps 59, which project into recesses 60
formed in said blocks. - Said ribs 59 may be
secured in place in any desired manner.
A spring 61 1s interposed between the block
58 and the upper end of the recess 57 and is
secured at 1ts upper end to the top wall of
sald recess. The master bar 462 extends
below the bars 46 preferabl

| supporting plate 21, and, as-shown in Fig. 1,
| carries at 1ts lower end a cal roller 62,
adapted to be engaged and shiited by the
cam 11 mounted upon the driving shait 8.

The cam 11 and the disk 54 are so timed

120

throuch the

125

130
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the recess 55 twice registers with the roller | movement thereof. It will be understood-

03% of the master bar 462 and the cam 11.

engages the rollers 62 at each second revolu-
tion of the disk 54 and raises the master bay

o

that any form of mounting may be used per-

mitting universal movement of the - roed

| frame other than the construction shown.
5 as shown in Fig. 1. The central yielding | The frame 64 18 provided with a track 68 on 70
engagement of the link 562 permits the latter ! its under face adapted to be engaged by
to rise without raising the first shifting bar | wheels 69 and 70.  »aid wheels are mounted
46 and in so doing compresses the spring 61. | upon a bracket 71 , One arin supporting the
When further rotation of digk 54 brings the | wheel 70 at a point above the wheel 69 which
10 recess 55 into register with the roller 53 of | is mounted m arm 73. The bracket 71 js 75
the first shifting bar the compressed spring | rigidly secured to the shaft 3 and rotates
61 will force said first bar 46 upwardly unt]%( therewith and as the wheel 70 travels along
its roller rides upon the upper face of the | the track 68 the reed frame 64 is rarsed from
- disk' 54, thereby raising the next link 56 of- the position showrn at the left of Fig. 1 to the
15 the second bar 46 and compressing the spring | position shown at the right thereof, thereby 8o
61 of said bar, each of the ten bars will be Imparting to the reed-frame a gyratory
successively raised in this manner, as the | movement. In order to hold the frame
Tecess 55 of the disk 4 successively registers | tightly upon the rollers 69 and 70 a support
‘witi'the rollers of said bars. When the disk | 74 is rigidly secured to the shaft 3 and carries
20 54 has made one revolution all of the bars | wheels 75 -which engage the bearing plate 65. 85
will have been raised so that.their respective | The outer ends of the bars 63 are secured be-
rollers engage the upper face of the disk 54 tween a shuttle ring 76 and a clamping ring
and at this point of the operation the recess | 78. In order to prevent rotary movement
' 95 will again be in a position adjacent the | of the reed frame under the influence of the
25 roller of the master bar and the ;i&tter will | rollers 69 and 70, the shuttle ring 76 is slot- 90
descend by gravity until its limit of move- ted at four or more points to receive guides
ment 1s arrested by its stop 51® engaging the | 79. The shuttle ring 76 is also. provided
guide 50. . As before described, the cam 11, | with a flange 80 adapted to be engaged by
making one revolution to two revolubtions of the shuttle 81 as the latter travels around the
30 the disk 54, will at this time be in its lower- | reed frame in the operation of forming the 95
most position and will permit the master bar | fabric. As clearly shown, the warp threads -
to descend freely. Asthe recess 55 registers | 14 extend from the harness through alternate
with the rollers of the follower bars 46, the |'bars 63 and therefrom in any convenient
latter will successively descend to their manner to 2 suttable receiver such, for in-
35 lowermost position until the Tecess oo again | stance, as cloth or yarn beams not herein 100
reaches the master bar whereupon the cam | shown. '_ S
11 will engage thesroller 62 and raise the I will next describe the improved shuttle
master bar, as hereinbefore described. | and the manner in which the same operates
In order that the shifting movement of the upon the recd, reference being had to Higs. 8,
40 master and follower bars may occur when the | 9and 10. The shuttle 81 is provided with an 105
heddle frames are in exact vertical alinement | outer convex surface 82 sy stantially com-
~and when the rollers of the alined heddle plemental in form to the curvature of the
frames are opposite the point 492 of the cam flange 80 and in order to reduce frictional
49, the latter is disposed upon the shaft 3 in | engagement. ot the shuttle with said Hange
45 a manner to bring the point 492 in alinement | the former is provided with rollers 83. The 110
- with the recess 55. =~ . iforward end of the shuttle. converges as
~ The improved reed and shuttle will next | shown to a chise] edge 84 to insure its pas-
be described in detail, reference being had to | sage between the shedded warp threads and
Ifigs. 1, 2 and 3 in the description of the reed | the rearward end is flat while the inner side
o0 and the mechanism for operating the same. | 85 of the shuttle is curved slightly to con- 11
The reed of this improved loom is preferably | form to the course in which the shuttle
of circular formation and consists preferably | travels. . ; -
of a plurality of bars 63 mounted at their | The bottom and top walls of the shuttle aye
. 1nner ends in a frame 64. A bearing plate 65 ‘preferably flat and there is provided two -
°5 mounted on the frame 64 forms with the lat- wheels 86 located at the rear and one wheel 120
ter a central bearing portion adapted for en- | 87 located at the forward end of the shuttle
gagement with.a:sphere or ball 66 mounted upon which the latter is supported. 'The
- upon'the eperating shaft 3 and resting upon 1 shuttle is centrally recessed to receive the _
.8 shoulder 67 formed by a reduction of said | bobbin 88 and the latter, as shown, Is mount- -
60 shaft.” The inner faces of the frame 64 and | ed upon the spindle 89 pivotally secured at 125
. the bearing plate 65 are of. complemental | 90. "An arm 91.ngidly secured to the shaft 3
Tormation and engage the ball 66 at its | and provided on its outer end with g roller 92
‘greatest diameter and at ‘points laterally l travels behind the shuttle and serves, if the
- thereof thereby providing a mounting for the | movement of the shuttle should be accl-
65 reed frame in a manner to permit universal | dentally or otherwise arrested, to engage the 130
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shuttle and thrust the same forwardly. The | harness compoS_ed of a plurality of pairs of 65

shuttle is disPoséd upon the reed bars 63 n
the manner shown in Fig. 1 and as the roller

70 moves forward the reed frame will be '

raised laterally at a point behind the shuttle
81 causing the latter to move forwardly 1n its

course by gravity, the shuttle always seeking
the lowermost side of the reed frame.

s, When
the roller 70 has reached the point occupied

by the roller 69 in FFig. 1, the shuttle will .
“have traveled to the opposite or right hand |

portion of the reed by gravity, the gyratory
movement of the reed causing the shuttle to

- continuously travel in a circular path the

- 95

outward movement being limited by the
flange 80. a -

The operation will be obvious from the
foregoing. Assuming that the parts of the
loom are in the position shown in Fig. 1 and
that the operating shaft 3 1s rotating to the

left or in a contra-clockwise direction, it will
be obvious that the gyration of the reed will
be such_ as to drive the shuttle in the same

direction as the shaft 3 rotates, the cam 49

and the disk 54 rotating in prescribed rela- ;
tion with respect to the bracket 71 and serv-

I?le mechanism operated thereby
to successively operate the harness in a man-

ing to cause t

“ner to shed the warp in sections at pomnts

30

ded sections of the WME

39

adjacent to the shuttle and at portions of the
reed occupying the lowermost position. Af-
ter the shuttle has passed through the shed-
that portion of the

reed will be raised as shown at the right of

Fig. 1 in a manner to fill the weft and form |

~ the fabrie, the filling of the weft being effect-

40

ed successively the same as shedding of the

warp. Thus, in one complete revolution of
the reed the shuttle will have made a revo-
lution and a half and the warp will have been
successively shed and the weft filled in

~ throughout the length of the fabric.

45

o0

09

. It will be obvious that many different
widths of fabric may be woven by means of

this improved loom 1t being merely necessary

to substitute for the length of the war

beams shown, substitute beams of a width
equal to the width of the fabric 1t 1s desired
to weave. It will furthér be obvious that a
loom constructed in the manner set forth can
be operated with awvery material decrease of
power usually necéssary for a like amount of
work inasmuch as the power required 1s al-
ways uniform and the sﬁocks incident to the
usual shuttle picking mechanism and long
sets of heavy harness are entirely avoided.

Furthermore a loom made in accordance

at & very much higher speed than looms of | weft, and means having slidable engage- :

60 that class wherein the shuttle is. driven 1n | _ ort
reverse directions and wherein the weft 1s i structure for preventing rotation thereof.

filled by a reciprocating reed.

I claim:—

- ' . e . ' . d e .
1. A loom comprising in combination a | an operating bar connected to each pair of

. -l""*—-.‘

-

|

| the shedding movement thereof, a circular

]

l

heddles, means for operating said heddles to
shed the warp, a shifting bar for each pair of
heddles, links connecting said shifting bars,
sald links haying yielding connection with
certain of the bars, a shifting member with
which said bars cooperate, and means for

70

shifting one ot said bars, said yielding con-

Iﬁections successively shifting the remaining
Ars. y

2. A loom comprising in combination a
harness composed of a plurality of pairs of
heddles circularly disposed, a master shift-
ing bar for one pair of heddles and shifting
bars for each of the remaining pairs of hed-
dles, links connecting the said bars, said
links having yielding connections with cer-
tain of said %ars; a rotary disk provided with

80

a recess, rollers for said bars adapted to en-

gage the opposite faces of said disk, and

‘means for shifting said master bar, said y1eld-

ing connections successively shifting the re-
maining bars. | | |

3. A'loom comprising in combination a
circular warp tightener composed of a plu- .

rality of segments, and means for operating

said segments to successively tighten the.

Warp.
4,

segments having overlapping portions, and

means for operating sal

cessively tighten the warp. _ ,
5. A loom comprising in combination a

90

A loom comprising_.-in combination a -
warp tightener composed of a plurahty of

95

segments to suc- .

circular reed, a shuttle therefor, means im-

parting movement to said reed to succes-

100

sively fill the weft and operate the shuttle, a-

‘harness composed of a plurality of heddles

ciréularly disposed, means for operating said.
heddles to successively shed the warp, a cir-

cular warp tightener, and means for operat-

105

ing said tightener to successively tighten the -

Warp. -

6.
circular reed, a shuttle, means imparting to
the reed a gyratory motion to successively

A loom comprising in combination a

110

fill the weft and operate the shuttle, a har-

ness composed of a plurality of circularly
dis(Fosed eddles, means for eperating said
heddles to successively shed the warp,
means for shifting said heddles to reverse

warp tightener, and means for operating

115

said tightener to successively tighten the -

Wﬁ-rp. B ' ) |

7. A loom comprising in combination, a

120

reed structure, means imparting gyratory
with the invention disclosed can be operated | movement thereto to successively fill the

ment with outer peripheral portions ot said

- 8. A loom comprising in combination, #
harness composed of a plurality of heddles,

‘}_:
r{
t

125
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heddles, and means for operating said bars
to reverse the shedding movement of said
heddles. | . | '

9. A loom comprising in combination, a
harness composed of g plurality of pairs of
heddles, means for operating said heddles to
shed the warp, an operating bar supporting
cach pair of heddles in operative relation to
sald means, and means for moving said bais
Lo alter the position of said heddles with re-
spect to their operating means to reverse

shedding movement.
 10. A loom comprising in combination, a-

harness composed of a plurality of pairs of
heddles, means for operating said heddles to
shed the warp, an operating bar supporting
cach pair of heddles in operative relation to
said means, and meaxs for successively mov-
ing said bars to alter the position of said
heddles with respect to thejr operating

i

- el g e N &

! PR e g e w—y Bl ke - — I m

L B R T8 Y

W L N heerw o T S —

ks B e

- means for charnging or

o

reversing the shed- -

ding movement,.

11. A loom comprising in combination, a
harness composed of g plurality- of pairs of
heddles, means for operating said heddles to
shed the Warp, an operating bar connected
with each pair of heddles, one” of said bars

<
L W
- §

bars with each
master-bar for

‘being a master-bar, devices connecting said

other, means actuating said
shifting the same to reverse
30

mg said bars in their shifted. positions.
In testimony whereof T affix my signature

In presence of two witnesses. '
) SAKICHI TOYODA.
Witnesses: * » |
Geo. I. Sciomore, |
Unacnr Tsurwaza. -
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