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To all whom it may concern.:

Be it known that I, Sasuke Tovopa, a
subject of the Emperor of J apan, resuhng at
No. 15 \Tlshl-qhmmachl Nagoya, Empire of
Japan, have invented certain new and useful
Improvements in Weaving - Machines, of
which the following is a fu]l clear, and ex-
act specification. .

My invention relates to improvements in
weaving-machines, and has to do more par-
ticularly with an improved construction of
the heddle-irames and means for operating

the same.

In constructions now In use where the
heddle-cords are slack throughout the entire
reciprocation of the frame the entire weight

of the loops and rings are carried by the
warp-threads and the constant vibration

and oscillation of the rings during the recip-
rocating movement cr eates an inertia which
combined with the weight of the cords
causes a sufhicient degree of friction upon
the weaker warp-threads to break the same.
This defect 1s especially troublesome in
weaving fabrics of cheaper grades when the
machine is 1in-
creased. Furthermore, the strain upon the

warp-threads 1s greater when the sheds are

being opened and during vertical movement
of the frames than it is when the frames have
reached either limit of movement.

By my improved. construction the weight
of the cords is entirely sustained by the hed-

- dle-frame substantially throucrhaut the travel
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thereof, or, in other words, antil the respec-

' tive sheds are completely opened whereupon
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each warp-thread sustains merely the weight
of its respective cord, the inertia of the cords
being completely neutralized by steppage of
the frame before the weight of said cords has
been thrust upon the warp-threads. By
means of my improved construction the
very highest practical speed may be attained
in weaving the cheapest fabric without pro-
portlmntely increasing the hability of break-
ing the warp-threads. This result is at-

| ta,med by momentarily slackening the ten-

.SO

sion of the heddle-cords at a prescrlbed

point in the reciprocation of the frames,
which point is preferably at the time the

- shed 1s completely open, causing the weight

of the heddle- eords from the heddle-rmﬁs
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| downwardly
threads which are intact, the broken eor
weaker warp-threads permlttmg their re-

chine.

ently

to be thrust upon the warp-

spective ends to sag.
My invention will be more.fully set forth
in the accompanying drawings and will be

‘more particularly pointed out in the append—

ed clams.

In the drawings, Figure 1 shows in front
elevation two coapﬂratmg heddle-frames and
actuating devices therefor, the same being
shown detached from the frame of the ma-
I'ig. 2 18 a view 1n side elevation of
the device shown in Fltr 1 with parts broken
AWaYy. -

There 1s. shown in Figs. 1'and 2 a single

pair of reciprocating heddle-fra,mes A and B.
Hach of said frames is provided with heddle-

cord-engaging members which are 1ndepend~
movable. The said mdependenﬂ .
movablﬂ members areeach provided with in-
dependent actuating means for moving them

throughout the major portion of their re-

eiprocation in unison and momentarily pro-
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ducing a further movement of the upper -

members when movement of the lower mem-

bers has been concluded to slacken the cords.
The independently-movable "members of
each frame are also yileldingly connected
with each other in a manner to uniformly
stretch all of the cords of the frames and to
normally permit slackening of the cords at
prescribed points. Iach of the codperating
irames A and B, as shown, are similar in all
respects, and similar ordinals for like parts
thereof will be used, those applied to the
frame B being distinguished by exponent “a.”’
One specific embodiment of the invention
consists 1n the provision of a rectangular
frame having a lower U-shaped structure
provided with a heddle loop-bar 1 and side
suspending bars 2 2. Sald suspending bars
are secured by SquOTtlﬂU‘-Le&ﬂ"'elS 3 3 to
pulleys 4 4, rigidly secured on an oscillating
shaft 5. Aswill be seen by reference to Fig.
2, the leathers 3 and 32 are trained about the
pulleys 4 1 opposite directions. The sus-
pending bars 2 2 extend below the loop-bar 1
and are connected by a hnk-bar 6. A con-
necting-link 7, secured to said bar 6 at one
end, 1s connected at its other end with the
outer end of a cam-lever 8, the latter being
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; the travel of the bar 1 has

2

pivoted at 9 upon any suitable stationary |
part of the frame structure.
provided with a cam-roller 10, engaging a
cam 11, rigidly mounted on a main actuating
cam-shaft 12. The upper heddle-bar 13, be-
tween which and. bar 1 heddle-cords C are
hung, is connected at its opposite ends with
spring-actuated rods 14, extending down-
wardly through guides 1 5 on bars 2 and HeIng
connected at thew lower ends.by a linl c-bar
16. Said bar 16 is connected by a hink 17
with a cam-lever 18, pivoted at 9. Said
cam-lever 18 is prowded between 1ts ends
with a roller 19, which engages a cam 20, rig-
idly secured to the cam-shatt 12. The cams
11 and 20 at points farthest remote irom the
shaft 12 are of unequal radi1, cam 20 project-

ing a greater radial distance flom the shaft

12 than cam 11 at pomts x, at winleh time the

frame A will have reach ed a. downward hmit
of its travel. 1t will be obvious that as the

cam-levers of the frames A and B are below

their respective actuating-cams the latter
may be turned with the pulleys 4 on the 0s-
cillating shaft 5, so that frame A will be
forced to descend at the same time that
frame B ascends.

- "Next referring particularly
struction whereby the heddle-cords C of each
frame are held taut, the same 1is desirably as
follows: Expansively-acting coil-springs 21
are interposed between the upper guides 15
and the outer ends of the heddle-bars 13. It
will be seen from Fig. 1 that each of the
springs 21 bear at their opposite ends against
the independently-movable members of the
frames, serving thereby to yieldingly hold
the heddle-bars 13 and 1 a sufficient distance
apart to tightly stretch the heddle-cords C.
Said springs maintain the bars in this pre-
scribed relatlon excepting when the frames
reach a lowermost position, whereupon the
peculiar shape of the cam gives the bars 13 a
slight increased downward movement after
been completed
This increased travel of the bars 13 1s efiiect-
ed against the action of springs 21, said bars
bemﬂ immediately restored to their former
p051t1011 when the frame starts upon its up-
ward travel. When the frames A and B
reach the extreme limit of their travel and
the sheds are parted for the passage of the
bobbin, the lower frame A will momentarily
cease its downward travel when the roller 19
reaches the point 4 in the cam 20. Each of
the threads of the shed which are intact re-
main in the aforesaid position of their ex-
treme travel. The slight cessation of travel
of the frame completely neutralizes the in-

ertia of the cords C, whereupon a further

downward movement of the bar 13 will be
effected. This further movement of the bar
13 1s not accompanied by a corresponding

The lever 8 1s !

to the con-.
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downward movement of the warp-threads,
the latter ceasing their downward movement
when the bar 1 stops. Thus at this point
each intact thread of the lower shed will sup-

port its respective cord from the warp-rings

¢, Including the loops ¢’ ¢*, the Upper por-
tions of the cord being slackened by the fuc-
ther downward movement of the bar 13 and
being supported thereby. Any of the warp-
threads of the lower sheds which are not in-
tact or which have been unduly stretched
will permit its respective loop ¢’ to sag, as
shown m Figs. 1 and 2, this saﬂ*ginﬂ' of the
loop being perlmtted by the fact that each of
said loops are elongated with respect to the
vertical width of the bar 1.
1 clatm—
1. In a weaving-machine the combination
of a remprocatmg heddle-frame comprising
upper and lower independently-movable
heddle-bars, heddle-cords connecting said
bars, and mechanism reciprocating the bars
In unison and serving at a predetermmed
point to momentarﬂy move one of the bars
toward the other to slacken said cords.

2. In a weaving-machine the combination

of a IEEGIPTOLELtIHO heddle-frame comprising
upper and lower independently-movable
heddle-bars, heddle-cords connecting said
bars, cams oper&tmg said upper and lower
bars in unison, sald camsserving to bring one
of said bars toward the other and slacken
sald cords at a predetermined point.

3. In a weaving-machine the combination
of a reciprocating heddle-frame comprising
upper and lower independently - movable
heddle-bars, heddle-cords connecting sald
bars, }Tleldmgly-a,ctmo mechanism for said
bars normally holdmg the cords taut, and
mechanism reciprocating the bars in unison
and serving at a predetermined point to mo-
mentarily move one of said bars toward the
other to slacken said cords.

4. In a weaving-machine the combination
of a recipr ovatmﬂ heddle-frame comprising

upper and lower independently -movable
heddle-bars, heddle-cords connecting said

bars, springs interposed between said bars
serving to stretch said cords, cams operating

said upper and lower bars in unison, said
cams being formed to bring one of said bars

toward the other and slacken the cords at a
predetermined point.

5. In a Weaving machine the combination
with a reciprocating heddle-frame compris-
ing lower and upper heddle-bars, heddle—
cords connecting said bars, a cam for operat-
ing sald lower bar a cam for operating said
uppel bar, springs normally holding said bars
apart to t1ahte]:1 said cords, satd cams being

formed to reciprocate the bars in unison and.

cause the upper bar to move toward said
lower bar at a predetermined point.
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6. A weaving-machine provided Wlth a Te-

ciprocating heddle-frame comprising inde-
pendentlv—mova,bleheddle—barq heddle-cords
connecting said bars and means for oppratmﬂ
sald bars in unison.

7. A weaving-machine provided with a re-
ciprocating heddle-frame comprising inde-
| pendently—movable heddle—bars and means
for operating said bars n umson sald means

842274 . S
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serving at predetermmed points to vary the 10
operation of said bars.

In testimony whereof 1 a
in presence of two witnesses.

SASUKE TOYODA.

K

X my signature

Witnesses:
UnacHl ISHIWARA.
R. S. M1L.LER. |
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