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This invention relates to a let-‘oﬁ motion

in a weaving loom of the type in which a

weight is employed to maintain a fixed ten-

sion upon the warp threads after they leave
5 a beam.

The object of the invention is to provide
a let-off device capable of maintaining a uni-
form tension upon the warp threads irre-

_spective of the change of the diamenter of
10 the warp beam in a stmple and reliable man-
ner.

With the above mentioned object in view,
according to this invention a lever carrying
the weight is pivoted to the frame in an in-

15 clined position and is operatively connected
to an arm influenced by the back rest, so
that the momentum of the weight is auto-
matically varied by varying the angular po-
sition of said lever according to the change

20 of the position of the back rest.

Another feature of the invention resides
in the warp delivering mechanism which is
automatically regulated as the diameter of
the warp beam diminishes. This mechanism

25 consists of an operating rod connected to
the slay sword, an operating lever connected
to a letting-off mechanism eonnected to the
beam, a connecting rod vertically slidably
connected to said operating rod and operat-
ing lever, and a vertical rod which at its
Jower end is connected to said connecting rod
to a point slightly displaced from the middle
point of the connecting rod, and at its upper
end is connected to the arm oscillating with
the back rest.
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In the accompanying drawings in which

one embodiment of the invention is shown
by way of example, Fig. 1 is a side view of
the device according to this invention,

Fig. 2 is a plan thereof, -

Fig. 8 is an enlarged view of the left
upper part of Figure 1, and

Fig. 4 is a diagrammatic view illustrating
the operation of the invention.

Referring to the drawings, 1 is the loom
frame, and the warp beam is designated by
the reference numeral 2. 8 is the back rest
adapted to vibrate about the stud 4 secured
thereto. Tixed to the stud 4 is an arm 5, to
which at an intermediate point is connected
a vertical link 6 which in turn is connected
at its lower end to a lever 7 by means of a
~ fulerum pin. Said lever 7 is fulerumed to
a pin 8, and an arm 9 carrying a weight 10
is fixed relative to the lever 7 and is arranged
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in an inclined position. A vertical rod 11 is
suspended from the inner end of the arm 5
and is connected to a connecting rod 12 at
the point 12" which is slightly displaced
backwardly from the middle point of the
rod 12, and said rod 12 is normally held in
a horizontal position, as shown in the draw-
ing. At both ends, the rod 12 is bent and is
slidably connected with the slots 13 and 14,
which slots are formed in the operating rod
93 and the operating lever 24, respectively.
The operating rod 23 is fixed to the lower
end of the slay sword 15, and the operating
lever 24 is loosely mounted on the shaft 16.
A pawl 17 is mounted to the upper arm of
the Jever 24 and is adapted to engage with
and rotate the ratchet wheel 18 which 1s fixed
on the shaft 16. The shaft 16 carries at the
other end a hevel gear 19 meshing with the
bevel gear 20 on the longitudinal shaft 21.
This shaft 21 carries at its end a worm 22
meshing with a worm wheel 25.. The shaft
of said worm wheel 25 carries another gear
which neshes with a large gear formed on
the flange of the beam 2. Upon each for-
ward and backward swing of the slay sword
15, its motion is transmitted to the beam 2
through the rod 12, the operating lever 24,
the pawl 17, the ratchet 18, &c.  Thus, it will
be seen that the beam 2 is moved and the
warps are delivered thereby, the delivering
amount of the warps varying according to
the position of the connecting rod 12 in the
slots 14 and 13.

Figure 4 illustrates in a diagrammatic
view varying positions of the weight 10 and
the connecting rod 12 according to the dis-
placement of the position of the back rest 3,
which displacement takes place as the diame-
ter of the warp beam diminishes. The posi-
tion a is the full warp position and is shown
in a fullline. The position b shown by a dot-
and-dash line corresponds to the interme- -
diate reduced diameter of the warp beam.
The third position ¢ shown by a dotted line 100
is the position when the beam is mnearly .
empty. It is obvious that the back rest 3
will be moved to the positions 3’ and 3" as
the diameter of the warp beam diminishes,
and consequently that the weight 10 will as- 105
sume the positions 10, 10’ and 10’’ corre-
sponding to the positions e, b and ¢ of the
warp beam, respectively. .

Now, it will be observed that the direction
of the resultant force of the warp tension 110
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acting on the back rest 3 will change as

shown by arrows. a’, b’, ¢’ according to the
displacement of the back rest. 8. So the
momentum about the stud 4 will change
from 4—a’’ to 4—b"" and 4—c’’, thus the
force pressing the back rest 3 will increase
as the diameter of the warp beam diminishes.
Therefore the warp tension would be de-
creased if the weight 10 is constant. How-
ever, as the weight 10 is displaced to the
positions 10’ and 10’” according to the posi-
tions & and ¢, the momentum of the weight

- 10 about the stud 4 will gradually increase,

15

20

25

delivery o

whereby the gradual decrease of the warp
tension is prevented.

As the diameter of the warp beam 2 di-
minishes, the arm 5 connected by means of
the vertical rod 11 with the connecting rod
12 will be gradually lifted. The connecting
rod 12 carries a weight 26 at a point dis-
placed forwardly from the connecting point
12’. Therefore, according to the gradual

‘rising of said arm 5, the rear end of the rod

12 will first slide upwardly toward the stop
14’, thus gradually increasing the rate of
the warp on the beam. When

. the rear end of the connecting rod 12 reaches
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the stop 14/, then the rod 12 will now be
gradually turned around the stop 14’ with
the front end sliding upwardly along the slot

18, thus further adjusting the delivering rate

of the warp. The stop 14’ is adjustably
mounted in the slot 14, and is suitably set
according to the nature of the fabric to be
woven.

In order to prevent the vibration of the.

back rest 8 and the weight 10 by giving
a greater tension upon the warp when the
slay is beating, a brake 27 is mounted on

the arm 5, which brake cooperates with a

brake shoe 28 mounted on the rocker arm 29
which is pivoted at 30. A spring 31 is em-
ployed to normally pull the lower end of
the rocker arm 29 so as to hold thé brakes
27 and 28 in engagement. Secured on the
crank shaft is a cam 32 engaging with a
roller 83 carried by the lower end of the
rocker arm 29. Thus, it will be seen that

. upon the rotation of the erank shaft, the
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cam 32 will force the rocker arm 29 for-
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wardly against the acticn of the spring 31,
disengaging the brakes 27 and 28, so that the
back rest 3 will be allowed to vibrate freely.
On the other hand, when the slay is in a
beating stroke the high portion of the cam
32 is disengaged from the roller 33 so that
the brakes will be applied to the arm 5 by
the action of the spring 81, thereby prevent-
ing the vibration of the back rest and giving
a greater tension upon the warps.

What I claim isw—

1. In a loom, a let-off device having a
positive drive, a back rest, an arm securely
connected to said back rest, means for mov-
ing said arm, a weighted lever pivoted in an
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inclined position to the frame and adapted to -

be oscillated according to the movement of
the said arm, means for varying the angular
position of the said lever according to the
change of the position of said back rest to
vary the effective position of the weight, and
means for increasing the speed of the drive
as the diameter of the beam decreases,
whereby a uniform tension upon the warps is
maintained. ‘ :

2. A let-off device as specified in claim
1, comprising an operating rod connected to
the slay sword, an operating lever connected
to a letting-off mechanism for delivering the
warp on the beam, a connecting rod verti-
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cally slidably connected to said operating

rod and operating lever, and a vertical rod
which at 1ts lower end is connected to said
connecting rod at a point slightly displaced
from the middle point of the connecting rod
and at its upper end is connected to the arm
oscillating with the back rest.
" 3. Inalet-off device as specified in claim 1,
an arm securely connected to the back rest, a
brake mounted on said arm, a brake shoe
mounted on a rocker arm, a means for hold-
ing the said brake and brake shoe in braking
engagement during the beating operation
of the slay, and a means for disengaging said
brake and brake shoe to allow the back rest
to be vibrated during the warp delivering
operation. '

In testimony whereof I affix my signature.

KIICHIRO TOYODA.
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