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(57] ABSTRACT

A continuous delivery apparatus for continuously feed-
ing a lengthy work material wound into an approxi-
mately ring-like form to a press or the like. This appara-
tus comprises a rotatable turn-table on which wound
material is placed so that an axis of the matenal s
crossed perpendicular to the turn-table, a motor for
rotating and driving the turn-table, and a swing arm,
one end of which is supported on a rotating shaft
whereas the other end thereof is pivotable from a center
of the wound work material to an outer peripheral di-
rection, said swing arm being always biased in an outer
peripheral direction. The swing arm which is pivotally
moved with a change in wound amount of work mate-
rial is removed as an amount of rotation of the rotating
shaft, said amount of rotation controlling the rotational
speed of a motor to deliver work material at a constant

speed at all times.

23 Claims, 2 Drawing Sheets
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CONTINUOUS DELIVERY APPARATUS FOR
WORK MATERIAL

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion: matter printed in italics indicates the additions made
by reissue.

FIELD AND BACKGROUND OF THE
INVENTION

The present invention relates to a continuous delivery
apparatus for continuously feeding a lengthy work ma-
terial, which is wound into an approximately ring-like
form, to a working machine, and more specifically, to a
continuous delivery apparatus for work material which
can alway feed a given amount of work material to the
working machine even if a wound diameter thereof is
varied.

Where a strip-like or linear lengthy work matenal 1s
subjected to working by a working machine such as a
press, the working machine has a function to draw the
work material through a predetermined length in add:-
tion to a working function such as pressing and cutting.
Thus, the work material is wound into an approximately
ring-like form, which is placed on a turn-table so that an
axis of material is crossed perpendicular to the turn-
table, and the material is delivered while unwinding the
work material by rotation of the turn-table. In the past,
there has been proposed a delivery apparatus of this
kind which is designed so that a motor for rotating and
driving the turn-table is actuated intermittently through
a limit switch or the like, and intermittent rotation of the
turn-table delivers work material on the turn-table to
the press or the like. However, in the delivery apparatus
just mentioned, the amount of intermittent rotation of
the turn-table is always constant, whereas the wound
work material decreases its length to be delivered as a
diameter thereof decreases and therefore, work material
of suitable length cannot be fed by the working ma-
chine. In the circumstances, it is considered that the
amount of delivery of work material is indexed from the
diameter of a portion near the end of work material and
the amount of rotation of the turn-table at that time is
set. However, with this amount of rotation, when the
work material begins to be used, that is when the diame-
ter of the wound work material is large, work material
more than as needed becomes delivered and as the re-
sult, a slackness occurs between the delivery apparatus
and the working machine.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
continuous delivery apparatus for work material which
can continuously deliver work matenal at a constant
speed at all times in accordance with the amount neces-
sary for the working machine irrespective of change in
diameter of wound work material.

In accordance with the present invention, there is
provided a continuous delivery apparatus for work
material for continuously delivering a wound work
material to a working machine, comprising a rotating
support device comprising a rotatable turn-table on
which the wound work material is placed so that an axis
of said material is crossed perpendicular to said turn-
table and a motor for rotating and driving said turn-
table: and a control device comprising a detecting mem-
ber positioned above the turn-table, said detecting mem-
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ber having a portion supported for reciprocating move-
ment on the work material, a biasing device for always
biasing said detecting member in one direction and a
speed setting device associated with operation of said
detecting member to set rotating speed of the motor.

In accordance with a preferred embodiment of the
present invention, the detecting member of the control
device comprises a swing arm, one end of which 1s
supported on a rotating shaft whereas the other end
which can be swung in a generally radial direction
[from] between the center of wound material
[toward] and the outer periphery thereof, and the
biasing member comprises a weight for always biasing
the said swing arm. The speed setting device comprises
a rotary type variable resistor, a rotating shaft of which
is associated with a rotating shaft of the swing arm. The
variable resistor is so set that rotation of the motor
increases as the other end of the swing arm 1s moved
towards the center of the wound work material. Ac-
cordingly, it may be designed that when the wound
amount of work material is large, the turn-table is
slowly rotated while as the wound amount thereof de-
creases, the turn-table is rotated gradually quickly,
whereby the work material can be always delivered at a
contstant speed in accordance with amount necessary
for the working machine.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a perspective view partly in section showing
one embodiment of the continuous delivery apparatus in
accordance with the present invention.

FIG. 2 is a bottom view showing the supporting state
of a turn-table of FI1G. 1.

FIG. 3 is a view for explanation of operation of a
guide arm in FIG. 1.

FIG. 4 is a perspective view partly in section showing
a further embodiment of the continuous delivery appa-
ratus in accordance with the present invention.

FIG. 5 is a sectional view showing another embodi-
ment of a rotating detection mechanism of a supporting
shaft.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 1, there is shown one embodiment
of the continuous delivery apparatus of the present
invention. This continuous delivery apparatus com-
prises a rotating support device 12 for placing a wound
work material 11 thereon, and a control device 14 for
guiding the work material 11 to a working machine
such as a press 13 and detecting the amount of the work
material 11 on the rotating support device 12 to control
rotational speed. While there is shown in FIG. 1 the
work material 11 in which a strip-like thin plate member
is wound into an approximately dough nut form, it
should be noted that the work material is not limited
thereto but a work material in which for example, a
linear member of circular section is wound 1nto a core
can be used.

The rotating support device 12 has a turn-table 22
rotatably supported on a base 21 and a motor 23 for
rotating and driving the turn-table 22. The turn-table 22
is mounted on the upper end of a center shaft 24 one end
of which is rotatably supported on the base 21 so that
the center of the turn-table is positioned at said upper
end. It is of course possible that the center shaft 24 can
be made stationary and the turn-table 22 is rotatably
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mounted on the shaft 24. The motor 23 is mounted on
the base 21 on the lower surface of the turn-table 22
through a spacer 25. The motor 23 is mounted so that a
driving shaft 26 thereof is positioned parallel to surfaces
of the base 21 and turn-table 22, respectively. On the
extreme end of the driving shaft 26 is mounted a driving
roller 27 so that a peripheral surface thereof comes into
contact with the lower surface of the turn-table 22 to
rotate the latter. The drniving roller 27 is made free from
contact with the base 21 by the provision of the spacer
25. As shown in FIG. 2, driven rollers 28 and 29 for
rotatably supporting the turn-table 22 are rotatably
mounted on the base 21 on the lower surface of the
turn-table, and the turn-table 22 is rotatably supported
at three points, that is the driving roller 27 and two

driven rollers 28 and 29.
The control device 14 has a box body 32 installed on

the base 31 and a hollow vertical support 33 one end of

which is mounted on the side of said box body 32. On
the box body 32 are mounted a power supply switch 34
for turning ON and OFF the motor 23 and a meter 35
which displays the voltage value supplied to the motor
23 or the rotational speed of the motor 23. The box
body 23 is interiorly provided with a rotary type vari-
able resistor 36 which regulates a power supply voltage
to the motor 23 to control the rotational speed of the
turn-table 22. The variable resistor 36 has an input ter-
minal connected to the power supply switch 34 and an

output terminal connected to an input terminal of the
motor 23. A rotating shaft 37 of the variable resistor 36

is mounted so as to be positioned horizontally to the
base 31 and the extreme end of the rotating shaft 37 is
positioned within the vertical column 33. A sprocket 38
1S mounted on the extreme end of the rotating shaft 37.
An endless chain 39 engages the sprocket 38, and a
sprocket 40 provided within the upper end of the verti-
cal column 33 engages the other end of the endless
chain 39. The sprocket 40 is mounted on one end of a
support shaft 41 which extends parallel to the rotating
shaft 37. The support shaft 41 is rotatably inserted into
a sleeve 42 one end of which is supported on the vertical
column 33, and one end of a swing arm 43 is mounted on
the other end of the support shaft 41 extending from the
other end of the sleeve 42. On the swing arm 43 is
mounted a weight 44 through a support member 45 to
apply a load in a way that the arm 43 may be always
rotated clockwise in FIG. 1. One end of a guide rod 46
in the shape of approximately a hook is pivotably
mounted on the other end of the swing arm 43, and
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work material is extended over the horizontal portion of 50

the guide rod 46.

To deliver the work material to the press 13 by the
above described continuous delivery apparatus, the
wound work material is placed on the turn-table 22 so
that the axis of the wound work material is made verti-
cal, and the outer end of the material unwound is en-
gaged with the horizontal portion of the guide rod 46.
At this time, the guide rod 46 is suitably bent with re-
spect to the swing arm 43 to preset the optimum engag-
ing condition of the work material 11. The work mate-
rial engaged with the horizontal portion of the guide
rod 46 1s guided into the press 13 preset so as to draw
work material at a constant speed. Thereby, the swing
arm 43 having been pivotally moved clockwise by the
weight is pivotally moved counterclockwise as shown

at 4Ja of FIG. 3. The position of the control device 14
relative to rotating support device 12 is set so that the
position of the swing arm 43 may assume a position
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where the work material 11 begins to be used as shown
tn FIG. 1. By pivotal movement of the swing arm 43,
the support shaft 41 also rotates counterclockwise to
rotate counterclockwise the rotating shaft 37 of the
variable resistor 36 through the sprocket 40, the endless
chain 39 and the sprocket 38. At this time, however, the
value of the variable resistor 36 is set so that the motor
23 1s driven to deliver the work material 11 from the
turn-table 22 substantially in coincidence with the
drawing speed of the work material of the press 13.
Next, when the power supply switch 34 of the motor
23 1s turned ON, the motor 23 runs and the turn-table 24
1s rotated at a constant speed by the driving roller 27.
With this rotation, the work material 11 is delivered,
while being unwound, to the press 13. Since at the be-
ginning, the wound diameter of the work material is
large, even if the rotation of the turn-table 22 is slow,
the work material can be unwound in accordance with
the amount required by the press 13. As the wound
diameter of the work material decreases, the swing arm
43 1s pivotally moved counterclockwise and in a gener-
ally radial direction from the [center]} outer periphery
of the wound material toward the [outer peripherv}
center thereof by the work material 11 as shown at 43b
of FIG. 3. By this pivotal movement, the support shaft
41 is rotated, and this rotation is transmitted to the rotat-
ing shaft 37 of the variable resistor 36 to vary the resis-
tance. In this case, if the diameter of the sprocket 38 is

made smaller than that of the sprocket 40, even slight
rotation of the support shaft 41 can be transmitted to the

rotating shaft 37 with accuracy. If at this time, setting is
made so that the resistance of the variable resistor 36 is
gradually decreased, the power supply voltage of the
motor 23 increases whereby the rotation of the turn-
table 23 gradually increases. Thus, the work material 11
unwound from the turn-table 22 becomes fixed. Where
wound work materials 11 are stacked in a multi-layered
fashion as shown in FIG. 1, when the uppermost work
material is finished, the next layer of work material can
be engaged with the horizontal portion of the guide rod
46 in a manner similar to that as previously mentioned.
Simultaneously with the termination of the uppermost
work material, the swing arm 43 is returned to the posi-
tion as indicated by the solid line of FIG. 3 by the
weight 44, and therefore, the resistance of the variable
resistor 36 also assumes its original value.

A second embodiment of the present invention

“shown in FIG. 4 provides an arrangement wherein

pivotal movement of the swing arm is directly detected
to control the motor. In this embodiment, elements
similar to those of the above described first embodiment
bear like reference numerals and the detailed descrip-
tion will not be made. In this embodiment, a control
device 31 is secured onto a base 52 which is the same as
the rotating support device 12. The control device 51
has a hollow vertical column 53 and a swing arm 54, an
intermediate portion of which is pivotably mounted on
the column 53. The vertical column 353 is interiorly
provided with a weight 55 which can be moved up and
down, and one end of a chain belt 56 is mounted on the
weight 55. The chain belt 56 engages a sprocket 57
positioned at an upper portion within the vertical col-
umn 33, and the other end thereof extends outside from
a side opening 58 of the column 53. The sprocket 57 is
mounted on the extreme end which extends into the

column 33 of the rotating shaft 37 of the variable resis-
tor 36 mounted on the front surface of the vertical col-

umn $3. The swing arm 54 has a portion mounted pivot-
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ably in a horizontal direction on the other end of a
support arm 359 one end of which is mounted on the
vertical column 53. A guide roller 60 and a guide pro-
jection 61 for the work material 11 are provided on the
extreme end of the swing arm 34, and the other end of §
the swing arm 54 is positioned at a side opening 58 of
the column 53 and the other end of the chain belt 56 is
mounted thereon.

The swing arm 54 remains positioned as shown at 54a
by the action of the weight 55 unless the work material 10
11 is placed in engagement with the guide roller 60 at
the extreme end of the swing arm 54. By guiding the
work material 11 to the press 13 from the guide roller
60, the swing arm 54 is positioned as shown by the sohd
line by tension of the work material 11 which lifts the 15
weight §5, against the weight of the weight 55. As the
wound work material 11 is successively delivered and
the wound diameter of the work material 11 is de-
creased, the swing arm 54 is pivotally moved counter-
clockwise, and the chain belt 56 is also drawn from the 20
side opening 58 accordingly. By this movement of the
chain belt 56, the resistance of the vanable resistor 36
varies.

FIG. § shows another embodiment of a mechanism
for detecting rotation of the support shait 41 in the first 25
embodiment. In this embodiment, a hollow column 65,
upper portion of which is bended substantially horizon-
tally, is provided in place of the vertial column 33, and
a casing 67 for housing the variable resistor 66 1s
mounted on the extreme end of the column 65. The rear 30
end of the support shaft 41 extends into the extreme end
of the column 65 from said casing 67 and is rotatably
supported by means of a bearing 68. A rotating shaft 69
of the variable resistor 66 is bended into a crank-like
form, forward end of which is mounted to be positioned 35
downwardly. To the support shaft 41 positioned within
the casing 67 are secured upper ends of two arms 70 so
as to nip the support shaft 41 therebetween. A lower
end of a rotating shaft 69 is positioned at the lower end
of two arms 70 so as to be loosely fitted into a gap 40
between the arms 70. In this embodiment, when the
support shaft 41 is rotated as the diameter of work mate-
rial 11 varies as in the above described first embodi-
ment, this rotation i1s converted into pivotal movement
by means of the arms 70. By pivotal movement of the 45
arms 70, the rotating shaft 69 of the variable resistor 60
loosely fitted between these arms 70 i1s also rotated
whereby the resistance of the variable resistor 66 can be
varied. Since the rotating shaft 69 is positioned at the
lower end of the arms 70, even slight rotation of the 50
support shaft 41 is turned into great pivotal motion at
the lower end of the arms 70 to provide accurate associ-
ation with the variable resistor 66.

While in the first and second embodiments, rotation
of the rotating shaft of the variable resistor is controlled 55
by the chain belt and the sprocket, an assembly of a
friction belt and pulleys can be used instead. Alterna-
tively, in the first embodiment, the rotating shaft of the
variable resistor can be mounted directly on the support
shaft. | 60

What is claimed is:

1. A continuous delivery apparatus for work material
for continuously delivering a wound work material to a
working machine, comprising a rotating support device
comprising a rotatable turn-table on which the wound 65
work material is placed so that an axis of said matenal 1s

vertically disposed and perpendicular to said turn-table
and a motor for rotating and driving said turn-table; and

6

a control device comprising a detecting member posi-
tioned above the turn-table, means supporting a portion
of said detecting member for movement above and in a
generally radial direction from the center of the wound
work material toward the outer periphery thereof, said
portion being engaged with the outer end of the wound
work material so that said end is pulled across the
wound work material in a radial direction thereof, a
biasing device for continuously biasing said portions of
said detecting member in said generally radial direction
from the center of the wound work material toward the
outer periphery thereof; and a speed setting device for
setting the rotating speed of the motor in response to
movement of said supporting portion.

2. A continuous delivery apparatus according to
claim 1, wherein said detecting member comprises a
swing arm, one end of which carries said portion and
which is pivotally moved up and down relative to said
wound work material, and a rotating shaft which 1s
mounted on the other end of said swing arm and rotated
by pivotal movement of said swing arm, said speed
setting device being actuated in response to the rotation
of said rotating shaft.

3. A continuous delivery apparatus according to
claim 1, wherein said detecting member comprises a
swing member, one end of which defines said portion
and which is horizontally pivotally moved on said
wound work material, and a conversion member
mounted on the other end of said swing member to
convert the pivotal movement of said swing member
into rotational movement, said speed setting device
being actuated by the rotation of said conversion mem-
ber.

4. A continuous delivery apparatus according to
claim 2, wherein said speed setting device comprises a
rotary type variable resistor having a rotatable shaft,
sprockets mounted on said rotating shaft and the rotat-
able shaft of said variable resistor, and an endless chain
belt stretched over said two sprockets.

5. A continuous delivery apparatus according to
claim 3, wherein said conversion member comprises a
chain belt, one end of which is mounted on said other
end of said swing member and the other end of which is
mounted vertically movably up and down relative to
said work material, and a sprocket engaging said chain
belt.

6. Apparatus for delivering a wound work material to a

work machine, the apparatus including:
rotatable table means on which the wound work material

is intended to be placed, with an axis of the wound
work material to be vertically disposed and perpendic-
ular to the table means, said table means being in a
generally horizontal plane;

variable speed motor means for rotating said rotatable
table;

work engaging means supported at an elevated location
with respect to said table means and being adapted for
engagement by the work material at a location higher
than the wound work material on said table when the
work material is drawn toward the work machine,
said work engaging means being movable above the
plane of said table means in a generally vertical arc of
movement in response to forces imposed directly on
said work engaging means by an open loop of the work
material passing over said work engaging means;

means for biasing said work engaging means toward a
first position, said work engaging means being pro-
gressively moved by the engaged work material from
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said first position toward a second position as the
amount of wound work material on said table de-
creases; and

speed control means responsive to the movement of
sald work engaging means to vary the speed of
rotation of said table means in response to move-
ment of said work engaging means in accordance
with changes in diameter of the wound work mate-
rial.

7. Delivery apparatus as in claim 6 including:

swing arm means connected to said work engaging
means, and horizontally disposed rotatable support
means to which said swing arm means is connected;

said rotatable support means and said swing arm means
being moved in response 1o movement of said work
engaging means whereby said rotatable support means
is rotated in a predetermined direction in response to
the decrease in the amount of wound work material on
said rotatable table means; and

said rotatable support means being operatively connected
to said speed control means.

8. The delivery apparatus of claim 7 wherein:

said swing arm means is disposed in a generally vertical
plane with respect to the plane of said rotatable table
means.

9. The delivery apparatus of claim 8 wherein:

said swing arm means is movable in said generally verti-

cal plane.
10. The delivery apparatus of claim 6 wherein:

the speed of said motor means is varied as a function of
the amount of work material remaining on the work
table.

11. Apparatus for delivering a wound work material to a

work machine, the apparatus including:

rotatable table means on which the wound work material
is intended to be placed, said table means being in a
generally horizontal plane;

variable speed motor means for rotating said rotatable
table;

work engaging means supported at an elevated location
with respect to said table means and being adapted for
engagement by the work material at a location higher
than the wound work material on said table when the
work material is drawn toward the work machine,
said work engaging means being movable above the
plane of said table means in response to forces im-
posed directly on said work engaging means by an
open loop of the work material;

means for biasing said work engaging means toward a
first position, said work engaging means being pro-
gressively moved by the engaged work material from
said first position toward a second position as the
amount of wound work material on said table de-
creases, and

speed control means responsive to the movement of said
work engaging means to vary the speed of rotation of
said table means in response to movement of said work
engaging means in accordance with changes in diame-
ter of the wound work material

12. Delivery apparatus as in claim 11 wherein said work

engaging means includes:

swing arm means, and horizontally disposed rotatable
support means coupled to said swing arm means;

said rotatable support means and said swing arm means
being moved in response to movement of said work
engaging means whereby said rotatable support means
is rotated in a predetermined direction in response to
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the decrease in the amount of wound work material on
said rotatable table means; and

said rotatable support means being operatively connected

to said speed control means.

13. The delivery apparatus of claim 12 wherein:

said swing arm means is disposed in a generally vertical

plane with respect to the plane of said rotarable rable
means.

14. The delivery apparatus of claim 13 wherein:

said swing arm means is movable in said generally verti-

cal plane.

15. The delivery apparatus of claim 11 wherein:

the speed of said motor means is varied as a function of

the amount of work material remaining on the work
table.

16. An apparatus for delivering a wound work material
to a work machine at a constant material delivery speed,
comprising.:

generally horizontal rotatable table means for rotating a

wound work material placed thereon;

variable speed motor means coupled to said rotatable

table means for driving said rotatable table means at
varigble speed;

movable work material supporting means disposed at an

elevated location with respect to said rotatable table
means for movably supporting a part of the work
material as the work material is unwound and drawn
toward the work machine, means for biasing said
supporting means toward a first position relative to
said table means said supporting means being moved
toward a second position relative to said table means
in response to forces imposed directly on said support-
ing means by an open loop of the work material to
generate a rotating signal; and

control means coupled to said movable work material

supporting means for controlling said variable speed
motor means in response o said rotary signal of said
movable work material supporting means to progres-
sively increase rotation speed of said rotatable table
means as a diameter of the wound work material
remaining on said rotatable table means decreases.

17. The apparatus of claim 16, wherein said movable
work material supporting means comprises:

rotatable rod means extending over said rotatable table

means;

swing arm means, swingably coupled to said rotatable

rod means, for swingably supporting the unwound
work material; and

said biasing means being swing arm biasing means cou-

pled to said swing arm means for biasing said swing
arm means toward said first position, said swing arm
means being progressively moved by the work material
from said first position toward said second position as
the amount of the wound work material remaining on
said rotatable table means decreases.

18, The apparatus as set forth in claim 17, wherein said
control means comprises:

angular position detecting means, coupled to said rotat-

able rod means, for detecting angular positions of said
rotatable rod means rotated when said swing arm
means Is progressively moved by the wound work ma-
terial from said first position toward said second posi-
tion;, and

motor speed control means, coupled to said angular

position detecting means, for controlling said variable
speed motor means in response to detected angular
positions of said rotatable rod means.
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19. A continuous delivery apparatus for work material
for continuously delivering a wound work material to a
working machine, comprising a rotating support device

comprising a rotatable turn-table on which the wound work

material is placed so that an axis of said material is verti-
cally disposed and perpendicular to said turn-table and a
motor for rotating and driving said turn-table; and a con-
trofl device comprising a detecting member positioned above
the turn-table, means supporting a portion of said detecting
member for movement above and in a generally radial
direction between the center of the wound work material
and the outer periphery thereof, a biasing device for contin-
uously biasing said portions of said detecting member in
said generally radial direction from the center of the
wound work material toward the outer periphery thereof;
said portion of said detecting member being engaged with
the outer end of the wound work material so that said end
is pulled across the wound work material to move said
detecting member in a generally radial direction from the
outer periphery of the work material toward the center
thereof: and a speed setting device for setting the rotating
speed of the motor in response to movement of said support-
ing portion.

20. A continuous delivery apparatus according to claim
19, wherein said detecting member comprises a swing arm,
one end of which carries said portion and which is pivotally
moved up and down relative to said wound work material,
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and a rotating shaft which is mounted on the other end of
said swing arm and rotated by pivotal movement of said
swing arm, said speed setting device being actuated in
response to the rotation of said rotating shaft.

21. A continuous delivery apparatus according to claim
19, wherein said detecting member comprises a swing
member, one end of which defines said portion and which
is horizontally pivotally moved on said wound work mate-
rial, and a conversion member mounted on the other end of
said swing member to convert the pivotal movement of said
swing member into rotational movement, said speed setting
device being actuated by the rotation of said conversion
member.

22. A continuous delivery apparatus according to claim
20, wherein said speed setting device comprises a rotary
type variable resistor having a rotatable shaft, sprockets
mounted on said rotating shaft and the rotatable shaft of
said variable resistor, and an endless chain belt stretched
over said two sprockets.

23. A continuous delivery apparatus according to claim
21, wherein said conversion member comprises a chain
belt, one end of which is mounted on said other end of said
swing member and the other end of which is mounted
vertically movably up and down relative to said work mate-

rial, and a sprocket engaging said chain bellt.
" * * ¥ L
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