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(57) ABSTRACT

A feed rod vibration prevention support of a material feeder
includes a guide device for guiding a feed rod moving to feed
a material to a working machine, and a vibration attenuation
mechanism for preventing the feed rod from being vibrated.
The guide device further includes a guide and a bush sup-
ported by the guide having a feed rod placed therecon. The
vibration attenuation mechanism includes a first elastic mate-
rial located between the bush and the guide. The bush is
provided with a flanged portion.
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VIBRATION STOPPER FOR MATERIAL
FEEDER

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority from Japanese Patent Applications No. 2006-
288987 filed on Oct. 24, 2006, No. 2006-290759 filed on Oct.
26, 2006 and No. 2006-296238 filed on Oct. 31, 2006; the
entire contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Theinvention relates to a bar feeder for feeding a bar
material to a working machine such as lathe, to a feed rod
vibration prevention support in a material feeder, and to a
vibration stopper of the material feeder.

[0004] 2. Related Art

[0005] A bar feeder of a related art includes a structure
having a feed rod passing through a guide pipe in form of a
U-groove or cylindrical pipe, or an oil feeder for supplying oil
to such guide pipe.

[0006] On the other hand, another automatic rod feeder
includes an oil feeder having bushes fastened by screws in the
U-groove guide at a predetermined interval. This oil feeder
includes a bush body and a screw for fixing the bush to a guide
pipe.

[0007] The guide pipe of the first-mentioned bar feeder,
however, has a continuous long-scale structure composed of a
metal, a resin or a compound of these metal and resin. In this
structure, even if the oil is fed to the guide pipe having a feed
rod inserted therein, only a slight gap exists between the feed
rod and the inner periphery of the guide pipes. Because of this
reason, the oil hardly reaches the feed pipe guide portion,
thereby achieving less vibration prevention effect. Where
wearing occurred to parts, an entire structure was obliged to
be exchanged because the guide pipe has the continuous
structure. In the guide pipe of the latter-mentioned rod feeder,
on the other hand, when the oil is fed from an oil feed port, the
oil is not fed to a space of a next oil reservoir as far as the oil
goes over a wall of the bush. When a feed rod is placed on the
bush, the space is closed by the feed rod, and accordingly, a
slight gap remains between the feed rod and the inner periph-
ery of the bush.

[0008] Because of this reason, the oil reaches the neigh-
bouring oil reservoir through this slight gap, so that it is
difficult for the oil to reach the neighbouring oil reservoir,
thereby reducing the vibration prevention eftect due to the oil.
[0009] Another bar feeder of a related art includes a belt
vibration stopper having upper and lower frames vertically
opened or closed with two fulcrums being the centers thereof.
Such machines or like are required to be adjusted in accor-
dance with a diameter of the material. However, these
machines or like are not provided with any mechanism for
adjusting an open/close angle of the frames so as to accord
with the material diameter. The upper and lower frames must
be adjusted independently, which, however, is not easily per-
formed. Especially, in a case where the lower and side sur-
faces of the upper and lower frames are covered by covers or
like, it is predicted to be difficult to adjust the lower frame.
[0010] Furthermore, a roller vibration stopper of a related
art has upper and lower frames opened or closed with one
fulcrum being the center thereof. However, the upper and
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lower frames are used in the closed state, and this stopper is
not provided with any mechanism for adjusting the open/
close angle of the upper and lower frames so as to accord with
the material diameter.

[0011] An oil support of a related art has a mechanism
opened or closed vertically. The oil support is, however, not
provided with a mechanism for adjusting the open/close
angle so as to accord with the material diameter.

[0012] A roller vibration stopper of a related art has a frame
opened or closed by two cylinders. However, a structure
including such two cylinders is complicated and the vibration
stopper is firmly fixed to a body.

[0013] Another bar feeder feeds a bar from its front end side
to the working machine such as lathe while supporting the
rear end of the bar material, and the working machine sup-
ports the rear portion of the bar material during the working of
the front end portion of the bar material.

[0014] The bar feeder is provided with a support portion
having a U-shaped groove. This support portion is located on
the extension of a main shaft of the working machine, and the
bar material fed in the U-shaped groove is fed to the main
shaft of the working machine by a feed pipe reciprocating in
the U-shaped groove.

[0015] The bar material is fed into the U-shaped groove
from a material rack located on one side of the support por-
tion, and a number of bar materials are arranged in parallel
with the U-shaped groove. The bar materials are fed one by
one from the material rack to the U-shaped groove of the
support portion, and the bar material rolling down from the
material rack is received in the U-shaped groove. As men-
tioned above, when the bar material is fed into the support
portion, the feed pipe advances in the U-shaped groove to
push the bar material toward the spindle of the working
machine. The working machine works the front end of the bar
material by repeating clamping and unclamping operations
and sequentially cuts and feeds products so that each of them
has a predetermined length. After the repeated cutting work-
ing, and one bar material is completely worked, a new bar
material is fed from the material rack into the U-shaped
groove of the support portion, and the like working is
repeated.

[0016] Further, at the time when the bar material is fed from
the material rack into the U-shaped groove of the support
portion in the bar feeder, the bar material rolls down into the
U-shaped groove, so that an impact, noise or like may be
caused by the collision of the bar material with the support
portion.

[0017] For example, in a case where the bar material is
erroneously fed into the U-shaped groove by a miss-operation
of an operator, it is extremely difficult to take out the bar
material from the U-shaped groove. This difficulty will be
increased in a case the diameter of the bar material becomes
near the width of the U-shaped groove.

[0018] One end of the U-shaped groove of the support
portion is opened, and accordingly, the bar material is easily
come off from this open end of the U-shaped groove during
the working of the bar material.

SUMMARY OF THE INVENTION

[0019] The invention is directed to a feed rod vibration
prevention support in a bar feeder improved in vibration
prevention performance of the feed rod.

[0020] The invention is directed to a vibration stopper of a
bar feeder for achieving appropriate vibration prevention per-
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formance in accordance with a size of the bar material. The
invention is directed to a bar feeder holding a bar material in
a U-shaped groove during the working thereof.

[0021] The first aspect of the invention provides a feed rod
vibration prevention support of a material feeder. The support
includes a guide device for guiding a feed rod moving to feed
a material to a working machine. The support includes a
vibration attenuation mechanism for preventing the feed rod
from being vibrated. The guide device includes a guide; and
a bush supported by the guide having the feed rod placed
thereon and including a flanged portion. The vibration attenu-
ation mechanism includes a first elastic material located
between the bush and the guide.

[0022] The support may include a base supporting the
guide device. The vibration attenuation mechanism may
include a second elastic material located between the base
and the guide device.

[0023] The second aspect of the invention provides a feed
rod vibration prevention support of a material feeder. The
support includes a guide device for guiding a feed rod moving
to feed a material to a working machine. The support includes
a fluid supply system for allowing a fluid to flow through the
feed rod and the guide device. The guide device includes a
guide, a bush supported by the guide and having a feed rod
placed thereon, and an elastic material located between the
bush and the guide. The fluid supply system includes a first
and second fluid reservoirs having the guide device located
therebetween, and a fluid path located between the guide and
the elastic material and extending between the first and sec-
ond fluid reservoirs.

[0024] The third aspect of the invention provides a vibra-
tion stopper of a material feeder. The stopper includes first
and second roller members relatively rotatable to hold a mate-
rial therebetween. The stopper includes a stopper extending
between the first and second roller members and being mov-
able to set an angle between the first and second roller mem-
bers holding the material therebetween. The stopper includes
an adjusting mechanism for displacing the stopper to adjust
the angle.

[0025] The fourth aspect of the invention provides a vibra-
tion stopper of a material feeder. The stopper includes first
and second roller members relatively rotatable to hold a mate-
rial therebetween. The stopper includes a cylinder movable to
set an angle between the first and second roller members. The
stopper includes an adjusting mechanism for displacing the
cylinder to adjust the angle.

[0026] The vibration stopper may include a fulcrum shaft
supporting the first and second roller members to be relatively
rotatable. The fulcrum shaft may support an upper lid, to be
rotatable, of the support portion supporting the material.
[0027] At least one of the first and second roller members
may include a roller displaceable in a radial direction.
[0028] The fifth aspect of the invention provides a bar
feeder. The feeder includes a support portion provided with a
U-shaped groove located on an extension of a spindle of a
working machine. The feeder includes a material rack sup-
porting a bar material in parallel with the U-shaped groove of
the support portion, the bar material being to be fed to the
U-shaped groove of the support portion. The feeder includes
a feed pipe for pushing out the bar material toward the
spindle, the bar material being fed in the U-shaped groove
from the material rack. The feeder includes a guide lever
reciprocating in a direction crossing between a groove open-
ing side and a groove bottom side of the U-shaped groove.
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The guide lever is controlled to move from the groove bottom
side to the groove opening side to push out the material
toward the groove opening side upon returning of the bar
material to the material rack from the U-shaped groove.
[0029] The sixth aspect of the invention provides a bar
feeder. The feeder includes a support portion provided with a
U-shaped groove located on an extension of a spindle of a
working machine. The feeder includes a material rack sup-
porting a bar material in parallel with the U-shaped groove of
the support portion, the bar material being to be fed to the
U-shaped groove of the support portion. The feeder includes
a feed pipe for pushing out the bar material toward the
spindle, the bar material being fed in the U-shaped groove
from the material rack. The feeder includes a guide lever
reciprocating in the U-shaped groove in a direction crossing
between a groove opening side and a groove bottom side of
the U-shaped groove. The guide lever is controlled to receive
the bar material on the groove opening side to move toward
the groove bottom side upon supplying of the bar material
into the U-shaped groove from the material rack.

[0030] The seventh aspect of the invention provides a bar
feeder. The feeder includes a support portion provided with a
U-shaped groove located on an extension of a spindle of a
working machine. The feeder includes a material rack sup-
porting a bar material in parallel with the U-shaped groove of
the support portion, the bar material being to fed to the
U-shaped groove of the support portion. The feeder includes
a feed pipe for pushing out the bar material toward the
spindle, the bar material being fed in the U-shaped groove
from the material rack. The feeder includes a guide lever
reciprocating in the U-shaped groove in a direction crossing
between a groove opening side and a groove bottom side of
the U-shaped groove. The guide lever is controlled to receive
the bar material on the groove opening side to move toward
the groove bottom side upon supplying of the bar material
into the U-shaped groove from the material rack, and the
guide lever being controlled to move from the groove bottom
side toward the groove opening side to push out the bar
material on the groove opening side upon returning of the bar
material to the material rack from the U-shaped groove.
[0031] The support portion may include an upper support
section for opening and closing the U-shaped groove of the
support portion from the groove opening side. The upper
support section may be cooperated with the guide lever in a
manner such that when the guide lever receives the bar mate-
rial on the groove opening side to move toward the groove
bottom side, the upper support section closes the U-shaped
groove, and when the guide lever is moved from the groove
bottom side toward the groove opening side, the upper sup-
port section opens the U-shaped groove.

[0032] The upper support section and the guide lever may
be integrated by a common support shaft and may be movable
by a common actuator.

[0033] The eighth aspect of the invention provides a bar
feeder. The bar feeder includes a support portion provided
with a U-shaped groove located on an extension of a spindle
of' a working machine. The feeder includes a material rack
supporting a bar material in parallel with the U-shaped groove
of the support portion, the bar material being to be fed to the
U-shaped groove of the support portion. The bar feeder
includes a feed pipe for pushing out the bar material toward
the spindle, the bar material being fed in the U-shaped groove
from the material rack. The bar feeder includes a guide lever
reciprocating in a direction crossing between a groove open-



US 2011/0272869 Al

ing side and a groove bottom side of the U-shaped groove.
The guide lever is controlled to move from the groove bottom
side to the groove opening side to push out the material
toward the groove opening side upon returning of the bar
material to the material rack from the U-shaped groove. The
bar feeder further includes a feed rod vibration prevention
support. The support includes a guide device for guiding a
feed rod moving to feed a bar material to a working machine.
[0034] The supportincludes a vibration attenuation mecha-
nism for preventing the feed rod from being vibrated. The
guide device includes a guide; and a bush supported by the
guide having a feed rod placed thereon and including a
flanged portion. The vibration attenuation mechanism
includes a first elastic material located between the bush and
the guide.

[0035] The bar feeder further includes a vibration stopper.
The stopper includes first and second roller members rela-
tively rotatable to hold a bar material therebetween. The
stopper includes a stopper extending between the first and
second roller members and being movable to set an angle
between the first and second roller members holding the bar
material therebetween. The stopper includes an adjusting
mechanism for displacing the stopper to adjust the angle.
[0036] The nature and further characteristic features of the
invention will be made clearer from the following descrip-
tions made with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE
ACCOMPANYING DRAWINGS

[0037] Inthe accompanying drawings:

[0038] FIG. 11is a front view illustrating a bar feeder and a

lathe according to a first embodiment of the invention;
[0039] FIG.2isaplan view illustrating an inner structure of
the bar feeder and the lathe illustrated in FIG. 1;

[0040] FIG. 3 is a side view of the bar feeder illustrated in
FIG. 1,

[0041] FIG. 4 is a longitudinal section of a support illus-
trated in FIG. 2;

[0042] FIG. 5A is a longitudinal section of a guide device,

and FIG. 5B is a side of the guide device;

[0043] FIG. 6A is aplanview illustrating a lower portion of
the guide device, and FIG. 6B is a side view illustrating the
lower portion thereof;

[0044] FIG. 7 is a side view illustrating the guide device of
the bar feeder according to a second embodiment of the
invention;

[0045] FIG. 8is a plan view of the bar feeder and the lathe
according to a third embodiment of the invention;

[0046] FIG.9isatransverse sectional view of the bar feeder
taken along the line IX-IX in FIG. 8;

[0047] FIG. 10 is a transverse sectional view of the bar
feeder taken along the line X-X in FIG. 8;

[0048] FIG.11A is atop plan view, in an enlarged scale, of
a support portion and a vibration stopper, and FIG. 11B is a
side view thereof;,

[0049] FIG.12is afront view of an essential structure of the
bar feeder;
[0050] FIG.13A is a front view, in an enlarged scale, of the

vibration stopper, and FIG. 13B is an enlarged view illustrat-
ing a roller and a roller shaft;

[0051] FIG. 14 is aside view illustrating the support portion
and the vibration stopper according to a modified embodi-
ment of the invention;
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[0052] FIG. 15A is an enlarged top plan view of the support
portion and the vibration stopper of the bar feeder according
to a fourth embodiment of the invention, and FIG. 15B is an
enlarged side view thereof;

[0053] FIG. 16 is a front view of an essential portion of the
bar feeder illustrated in FIG. 15A;

[0054] FIG. 17 is a front view of an essential portion of the
bar feeder illustrated in FIG. 15A, in which a bar material
having a large diameter is disposed;

[0055] FIG. 18 is a plan view illustrating a bar feeder
according to a fifth embodiment of the invention, in which a
cover is removed;

[0056] FIG. 19 is a sectional view taken along the line
XIX-XIX in FIG. 18;

[0057] FIGS. 20A to 20D are sectional views similar to
FIG. 19 and illustrate bar material feeding processes;

[0058] FIGS. 21A to 21D are sectional views similar to
FIG. 19 and illustrate processes for taking out the bar material
from the support portion; and

[0059] FIGS. 22A and 22B are a sectional views similar to
FIG. 19 illustrating to another embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0060] Hereunder, best modes for embodying the invention
will be described with reference to the accompanying draw-
ings, in which terms of “upper”, “lower”, “right”, “left” and
the like terms are used with reference to the illustrations of the
drawings or in an actually installed state of an apparatus or
like.

First Embodiment

[0061] Withreferenceto FIG. 1, a bar feeder 1 as a material
feeder is located adjacent to a lathe 2 as a working machine.
The bar feeder 1 includes a feeder body 35 supported by a
base 3a. The bar feeder 1 includes an upper lid 3¢ assembled
with the feeder body 3b. The bar feeder 1 further includes a
control box 4 located below the feeder body 36 and an opera-
tion board 6 located in front of the feeder body 3b. With
reference to FIG. 2, the lathe 2 is provided with a cylindrical
spindle (main shaft) 7 through which a bar material B1 may
pass, and the lathe 2 is also provided, at the end of the spindle
7, with a chuck 8 for grasping the bar material B1. The chuck
8 is linearly moved together with the spindle 7 and is rotatable
around an axis Al of the spindle 7. The lathe 2 has a blade for
cutting the front end of the bar material B1. The spindle 7 may
be a stationary type which is not linearly movable.

[0062] Further, with reference to FIG. 2, the bar feeder 1
includes a material rack 10 for stocking the bar materials B1.
The bar feeder 1 includes a conveyer 30 and a support device
20 for receiving the bar material B1 from the material rack 10
to convey it to the lathe 2. The material rack 10, the conveyer
30 and the support device 20 are controlled by the control box
4.

[0063] Next, with reference to FIG. 3, the material rack 10
includes an inclined rack member 11 having a recess 11a in
which the bar materials B1 are parallelly arranged. The mate-
rial rack 10 includes an L-shaped take-out lever 12 which is
rotatable with a rotation shaft 13 being a fulcrum thereof'so as
to raise the bar material B1 from the lower side thereof. The
material rack 10 also includes a cylinder 14 for driving the
take-out lever 12, the cylinder 14 being swingably supported
by the feeder body 3. When the cylinder 14 is operated, the
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take-out lever 12 is rotated in the clockwise direction, the
leading (front one) bar material B1 is raised upward by the
front end of the take-out lever 12, and then, the leading bar
material B1 is taken out. The taken-out bar material B1 moves
toward the support device 20 along the inclined surface 116 of
the rack member 11.

[0064] With reference to FIGS. 2 and 4, the conveyer 30
includes a feed rod 21 centered to the axis Al of the spindle 7.
The feed rod 21 includes a finger chuck 21a for grasping the
rear end of the bar material B1. The finger rod 21 includes a
bearing 215 supporting the finger chuck 21a to be rotatable.
The finger rod 21 includes a push rod 21c¢ fixing the bearing
21b. The conveyer 30 includes, at its front end opposing to the
lathe 2, a vibration stopper 22. The vibration stopper 22 stops
the vibration of the rotating bar material B1, thereby prevent-
ing the vibration from transferring to the feed rod 21 from the
bar material B1 rotating.

[0065] With reference to FIGS. 2 and 3, the conveyer 30
includes a feed motor 36 driving the feed rod 21 and a slider
31 fixed to the front and rear positions of the feed rod 21. The
conveyer 30 also includes a slider guide 32 which is located
along the axis A1 ofthe spindle 7, fixed to the rack member 11
and engaged with the slider 31. The conveyer 30 is provided
with a driving sprocket 33 and a front sprocket 34 stretched
with a driving chain connected to one of the slides 31. When
the feed motor 36 is driven, the driving sprocket 33 is rotated.
The rotating driving sprocket 33 serves to travel the driving
chain via the front sprocket 34 so as to move forward or
rearward the feed rod 21 connected to the slider 31 using a
coupling member 31a together with the slider 31.

[0066] As illustrated in FIG. 3, the support device 20
includes a support mechanism 40 supporting the feed rod 21
and also includes a guide device 50 for guiding the feed rod
21.

[0067] The support mechanism 40 includes mount stays 41
as a base arranged at a predetermined interval along the axis
Al of the lathe 2.

[0068] The guide device 50 includes a lower support stay
51 supported by the mount stay 41 with a vibration-proof
rubber 71 intervening between the lower support stay 1 and
the mount stay 41. The guide device 50 includes an upper
support arm 53 coupled with the lower support stay 51 to be
rotatable by using a fulcrum shaft 52. The guide device 50
also includes a cylinder 54 (see FIG. 4) driving the upper
support arm 53.

[0069] The guide device 50 also includes a U-shaped lower
support guide 56 connected to the lower support stay 51 by
means of a lower coupling rail 55. The guide device 50
includes an upper support guide 58 connected to the upper
support arm 53 by means of upper coupling rail 57. The guide
device 50 further includes a support case 59 as a bush posi-
tioned inside the lower support guide 56. The guide device 50
includes a U-shaped vibration-proof rubber 53 interposed
between the lower support guide 56 and the support case 59.
The guide device 50 includes a vibration-proof pad 72 fixed to
the upper support guide 58 of the guide device 50.

[0070] With reference to FIG. 5B, the upper support guide
58 has an end 584 of in the circumferential direction opposed,
with a gap, to the end 564 of the lower support guide 56 in the
circumferential direction. The coupling member 31a is
inserted in the gap so as to couple the feed rod 21 and the
slider 31.

[0071] A thin metal support case 59 is curved so as to
conform with the inner peripheral surface of the vibration-
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proofrubber 73. The outer peripheral surface of the vibration-
proof rubber 73 is curved so as to conform with the inner
peripheral surface of the lower support guide 56. The support
case 59 has a U-shaped groove in its inside, in which the feed
rod 21 is located. The support case 59 has both circumferen-
tial ends which extend upward form a center line C1 and are
bent outward, thereby constituting flanged portions 59a and
595 (see FIG. 6). The “center line C1” means a line passing
the center of a curvature circle of the inner surface of the
support case 59. The flanged portions 594 and 595 are fas-
tened to both the end portions of the lower support guide 56
together with presser fittings 62A and 62B by using screws
61. The support case 59 and the vibration-proofrubber 73 are
located at a predetermined interval along the axis Al. The
support case 59 and the vibration-proof rubber 73 may be
exchanged in accordance with the size of the feed rod 21 and
independently so as to correspond to partial wearing.

[0072] As illustrated in FIG. 3, the support device 20
includes a vibration attenuation mechanism 70 for preventing
the vibration of the feed rod 21. The vibration attenuation
mechanism 70 is provided with a vibration-proof rubber 71
located between a mount stay 41 and a lower support stay 51.
A plurality of the vibration attenuation mechanisms 70 are
arranged at a predetermined interval along the axis Al and
provided with vibration-proof pads 72 made of a urethane
rubber as illustrated in FIG. 4. Each of the vibration-proof
pads 42 is fixed inside the upper support guide 58 by means of
screw as illustrated in FIG. 5B. The vibration-proof pad 72
defines a space conforming with the size of the feed rod 21
together with the inner surface of the support case 59 so as to
block the upward movement of the feed rod 21. Although, in
the illustrated embodiment, the vibration-proof pad 72 has a
square section, it may have a semi-circular section in confor-
mity with the diameter of the feed rod 21. The vibration
attenuation mechanism 70 includes a U-shaped vibration-
proof rubber 73 as an elastic member located between the
support case 59 and the lower support guide 56. The vibra-
tion-proof rubber may be exchanged independently so as to
deal with a problem of partial wearing.

[0073] With reference to FIG. 5A, the support device 20
includes an oil supply system 80 as a fluid supply system for
supplying an oil as fluid to the guide device 50. The oil supply
system 80 includes an oil pump 81 for feeding the oil (see
FIG. 2). The oil supply system 80 is provided with an oil
reservoir space 82 as fluid reservoir between the guide
devices 50. The oil supply system 80 includes an oil supply
port 83 connected to the oil pump 81 using a duct for supply-
ing the oil to the oil reservoir space 82. The oil supply system
80 includes an oil path 84 as a fluid path formed by cutting out
the bottom portion of the lower support guide 56. The oil path
84 connects the oil reservoir spaces 82 to each other. This oil
path 84 allows the oil to communicate between the respective
oil reservoir spaces 82, so that the oil is uniformly distributed
to the respective oil reservoir spaces 82, thereby achieving the
vibration prevention effect.

[0074] Next, the operation of the bar feeder 1 will be
described hereunder.

[0075] With reference to FIG. 3, the upper support arm 53
is rotated in the counter-clockwise direction with respect to
the lower support stay 51 to thereby separate the upper sup-
port guide 58 from the lower support guide 56, releasing the
upper side of the support case.

[0076] The cylinder 14 is then operated to rotate the take-
out lever 12 in the clockwise direction. The front end 12a of
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the take-out lever 12 lifts upward the leading bar material B1
and takes it out through the recess 11a. The taken out bar
material B1 descends the inclining surface 115 of the rack 11
and falls inside the support case 59.

[0077] Then, the upper support arm 53 is rotated in the
clockwise direction with respect to the lower support stay 51
so that the upper support guide 58 approaches the lower
support guide 56. Accordingly, the upper support guide 58 is
positioned with respect to the lower support guide 56, locat-
ing the vibration-proof pad 72 with the gap between it 58 and
the top portion of the feed rod 21.

[0078] Next, the feed motor 36 is operated to move the
slider 31 toward the lathe 2 along the slider guide 32. This
operation allows the feed rod 21 to move toward the lathe 2
along the axis A1l. With reference to FIG. 4, the feed rod 21 is
temporarily stopped in front of the bar material B1 and the
rear end of the bar material B1 is grasped by the finger chuck
21a. The feed rod 21 is again moved together with the bar
material B1 toward the lathe 2 along the axis Al, being
inserted into the spindle 7 of the lathe 2 as illustrated in FIG.
2.

[0079] The vibration-proof rubber 71 absorbs the vibration
of the guide device 50. The vibration-proof pad 72 and the
vibration-proof rubber 73 absorb the vibration of the feed rod
21, thus preventing the feed rod 21 form vibrating.

[0080] The oil pump 81 serves to supply the oil from the oil
support port 83 into the oil reservoir space 82. The oil lubri-
cates the feed rod 21 and the guide device 50 and flows
between the adjacent oil reservoir spaces 82 through the oil
path 84 so as to be uniformly distributed therein, thus achiev-
ing and improving the vibration-proof performance.

[0081] The bar material B1 passes through the spindle 7 of
the lathe 2 to be fixed by means of the chuck 8. The bar
material B1 is then worked by a blade provided for the lathe
2. After the completion of the working, the remaining portion
of the bar material B1 is moved backward to the bar feeder 1
from the lathe 2 in accordance with the backward movement
of the feed rod 21.

[0082] According to the bar feeder 1 of the structure men-
tioned above, the vibration-proof rubber 71 of the vibration
attenuation mechanism 70 absorbs the vibration of the guide
device 50, and the vibration-proof pad 72 and the vibration-
proof rubber 73 absorb the vibration of the feed rod 21, and
accordingly, the vibration of the feed rod 21 is prevented.
[0083] The oil path 84 allows the oil to flow between the
neighbouring oil reservoir spaces 82, so that the oil is uni-
formly distributed in the oil reservoir spaces 82 and the vibra-
tion-proof effect is improved.

Second Embodiment

[0084] The bar feeder 1 according to the second embodi-
ment will be described hereunder with reference to FIG. 7.

[0085] The bar feeder 1 includes a guide device 50A which
has a characteristic feature of the invention. The guide device
50A includes a J-shaped lower support guide 56 A. The lower
support guide 56A is composed of a bottom wall section
56A1, a first side wall section 56 A2 extending at right angle
from one end of the bottom wall section 56A1, and a second
side wall section 56 A3 extending at right angle from the other
end of the bottom wall to section 56 A1. The second side wall
section 56 A3 has a length longer than that of the first side wall
section 56A2. The lower support guide 56 is provided with a
right-angled corner members 56 A4 and 56 A5 constituted by
the bottom wall section 56A1 and the first and second side
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wall sections 56 A2 and 56A3. The guide device 50A includes
an L-shaped upper support guide 58A in combination with
the lower support guide 56. The upper support guide S8A
includes a top wall section 58A1 extending in parallel with
the bottom wall section 56A1. The upper support guide S8A
includes a side wall section extending at right angle from one
end of the top wall section 58A1. The side wall section 58A2
is located so as to oppose to the first side wall section 56A2
with a gap therebetween. The top wall section 58A1 has the
other end 58A3 contacting the second wall section 56 A3 of
the lower support guide 56A.

[0086] The guide device 50A includes press fitting mem-
bers 62C and 62D into which flanged portions 59a and 595 of
the support case 59 are inserted and which are fixed to the
inner surfaces of the first and second side wall sections S6A2
and 56 A3, respectively.

[0087] The guide device 50A also includes a vibration-
proofrubber 73 A located between the support case 59 and the
lower support guide 56A. The vibration-proof rubber 73A
having a rectangular cross section is provided with an oil path
84A as a fluid path formed by cutting out corner portions
corresponding to corner portions 56 A4 and 56 A5 of the lower
support guide 56 A. The oil path 84 A constitutes a fluid supply
system 80A.

[0088] According to the bar feeder 1 of the structures men-
tioned above, substantially the identical benefits and func-
tions as those of the first embodiment will be achieved.

Third Embodiment

[0089] With reference to FIGS. 8 and 9, a bar feeder 101 as
a material feeder is located in adjacent to a lathe 102 as a
working machine. The bar feeder 101 includes a feeder body
1035 supported by a base 103a. The bar feeder 101 includes
an upper lid 103¢ assembled with the feeder body 1035. The
bar feeder 101 includes a control box 104 located below the
feeder body 1035. The bar feeder 101 includes an operation
board 106 located at the front side portion of the feeder body
1035. With reference to FIG. 8, the lathe 102 includes a
cylindrical spindle 107 through which the bar material Bl
passes. The lathe 102 also includes, at the end of the spindle
107, a chuck 108 for grasping the bar material B1. The chuck
108 is linearly movable with the spindle 107 and rotatable
about the axis Al thereof. The lathe 102 further includes a
blade for working the front end of the bar material B1. A
stationary type spindle may be adopted instead of the mov-
able type.

[0090] As illustrated in FIG. 8, the bar feeder 101 includes
a material rack 110 for stocking the bar materials B1. The bar
feeder 101 includes a support device 120 for receiving the bar
materials B1 from the rack 110. The bar feeder 101 includes
aconveyer 130 conveying the bar materials B1 on the support
device 120 to the lathe 102. The bar feeder 101 includes a
vibration stopper 160 for preventing the vibration of the bar
materials B1 on the support device 120. The material rack
110, the support device 120, the conveyer 130 and the vibra-
tion stopper 160 are controlled by the control box 104 illus-
trated in FIG. 1.

[0091] With reference to FIG. 9, the material rack 110
includes an inclined rack 111 having a recess 111a, in which
the bar materials B1 are mounted parallelly. The material rack
110 also includes an L-shaped take-out lever 112 rotatable
about a rotating shaft 113 as a fulcrum so as to lift upward the
bar material B1 from the lower side thereof. The take-out
lever 112 is driven by a cylinder 114 of the material rack 110.
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The cylinder 114 is swingably supported by the feeder body
1035. When the cylinder 114 is driven to rotate the lever 112
in the clockwise direction, the leading bar material Bl is
raised by the front end 112« of the take-out lever 112 to be
taken out of the recess 111a. The bar material B1 moves
toward the support device 112 along the inclined surface of
the rack 111.

[0092] With reference to FIGS. 8 and 9, the conveyer 130
includes a feed rod 121 centered to the axis Al of the spindle
107. The feed rod 121 includes a finger chuck grasping a rear
end of the bar material B1. The feed rod 121 includes a
bearing rotatably supporting the finger chuck. The feed rod
121 includes a push rod to which the bearing is fixed.

[0093] The conveyer 130 also includes a feed motor 136 for
driving the feed rod 121. The conveyer 130 includes a slider
131 fixed to the front and rear portions of the feed rod 121.
The conveyer 130 includes a slider guide 132 located along
the axis A1, fixed to the rack 111 and engaged with the slider
131. The conveyer 130 further includes a driving sprocket 133
and a front end side sprocket 134 to which a drive chain 135
connected to one of the sliders 131 is stretched and engaged.
The feed motor 136 is operated to rotate the driving sprocket
133. The rotating sprocket 133 travels the drive chain 135 by
way of the front end side sprocket 134 so as to move forward
or backward the feed rod 121 coupled with the sliders 131 by
means of coupling fittings 131a together with the sliders 131.
[0094] The support device 120 includes mount stays 141 as
abase arranged along the axis A1 at a predetermined interval.
The support device 120 includes support members 150 sup-
ported by the mount stays 141. The support device 120
includes an oil pump 142 (FIG. 8) for supplying the oil to the
support members 150.

[0095] With reference to FIG. 9, the support member 150
includes a lower support holder 151 supported by the mount
stay 141 with a vibration-proofrubber 143 therebetween. The
support member 150 includes an upper support holder 153
connected to the lower support holder 151 to be rotatable with
respect to the lower support holder 151 by using a guide bar
152 acting as fulcrum. The support member 150 includes a
cylinder 154 for opening or closing the upper support holder
153 by using a open/close lever 155.

[0096] The support member 150 also includes a J-shaped
support case 156 located on the lower support holder 151. The
support member 150 includes a U-shaped support 157 posi-
tioned inside the support case 156 for arranging the bar mate-
rial B1. The support member 150 includes a vibration-proof
pad 159 formed of a urethane rubber and fixed to the lower
surface of the upper lid 158. The one end in the circumferen-
tial direction of the upper lid 158 contacts one end in the
circumferential direction of the lower support holder 151.
The other end in the circumferential direction of the upper lid
158 opposes to the other end of the lower support holder 151
with a gap therebetween. The coupling fitting 131a is inserted
into this gap so as to connect the feed rod 121 and the slider
131.

[0097] The support 157 made of metal or resin has a
U-shaped groove therein, in which the bar material B1 is
located. The inner peripheral surface of the support 157 is
curved in conformity with the outer peripheral surface of the
feed rod 121. This support 157 may be exchanged indepen-
dently because of partial wearing thereof.

[0098] With reference to FIG. 10, the vibration stopper 160
includes an open/close cylinder 162 fixed to a cylinder mount
plate 161. The vibration stopper 160 also includes a first
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open/close lever 164 rotatably supported by the open/close
cylinder 162 about a first fulcrum shaft 163 fixed to the
cylinder mount plate 161. The vibration stopper 160 includes
a second open/close lever 167 rotatably supported by the first
open/close lever 164 using a joint shaft 166. The vibration
stopper 160 further includes upper and lower roller holders
168 and 169 as roller members mounted to the second open/
close lever 167 to be relatively rotatable around the guide bar
152. The vibration stopper 160 includes upper and lower
roller groups 172 and 173 as roller members supported to be
rotatable to the upper and lower roller holders 168 and 169
using the roller shaft 171. The vibration stopper 160 further
includes a stopper pin 174 penetrating the upper roller holder
168 and abutting against the lower roller holder 169. The
vibration stopper 160 includes an adjusting handle 175 as an
adjusting mechanism or a positioning member abutting
against the stopper pin 174.

[0099] The open/close cylinder 162 is rotatably supported
by the cylinder mount plate 161 by means of the cylinder
fulcrum shaft 162a. The open/close cylinder 162 includes a
cylinder rod 1624 slidably inserted therein. The cylinder rod
16254 has a front end connected to one end of the first open/
close lever 164. The cylinder rod 1625 is movable forward
and rearward with respect to the open/close cylinder 162. The
cylinder rod 16256 moving forward and rearward serves to
open or close the vibration stopper 160.

[0100] The second open/close lever 167 is connected to the
first open/close lever 163 using the joint shaft 166, including
upper and lower arms 167A and 167B opened at a predeter-
mined angle. The upper and lower arms 167A and 167B are
connected to the upper and lower roller holders 168 and 169,
respectively, to be rotatable about the joint shaft 166 in direc-
tions reverse to each other.

[0101] Theupper roller group 172 includes first and second
upper rollers 172A and 172B mounted to front and rear por-
tions of the upper roller holder 168, respectively. The first
upper roller 172A is positioned on the inner side in the radial
direction. The second upper roller 172B is positioned on the
outer side in the radial direction. The first and second upper
rollers 172A and 172B are partially overlapped with each
other in the radial direction. Further, the first and second
upper rollers 172 A and 172B press the bar materials B1 in the
recess formed therebetween.

[0102] The lower roller group 173 includes first and second
lower rollers 173 A and 173B mounted to front and rear por-
tions of the lower roller holder 169, respectively. The first
lower roller 173 A is positioned on the inner side in the radial
direction on the same side of the first upper roller 172A. The
second lower roller 173B is positioned on the outer side in the
radial direction on the same side of the second upper roller
172B. The first and second lower rollers 173A and 173B are
partially overlapped with each other in the radial direction.
Further, the first and second lower rollers 173A and 173B
support the bar materials in the recess formed therebetween
as illustrated in FIGS. 13A and 13B.

[0103] A block 176 as adjusting mechanism is fixed to the
upper surface of the upper roller holder 168. The block 176
has a flanged portion 1764 formed with a through hole having
an inner peripheral wall having spiral thread formed thereto.
[0104] The stopper pin 174 extends through the upper roller
holder 168, contacting, at its front end, the upper surface of
the lower roller holder 169. When the upper roller holder 168
is closed, the stopper pin 174 abuts against the lower roller
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holder 169 so as to set an opening angle between the upper
and lower roller holders 168 and 169.

[0105] The adjusting angle 175 includes a rod 175a
inserted in the through hole of the flanged portion 1764 of the
block 176. A screw thread to be meshed with the spiral screw
thread of the flanged portion 1764 is formed to the outer
peripheral wall section of the rod 1754. That is, when the
adjusting handle 175 is rotated, the rod 175a is moved for-
ward or backward due to the engagement of the screw threads.
When the rod 1754 is moved forward, the rod 175a pushes the
stopper pin 174 to be displaced, opening the upper and lower
roller holders 168 and 169 to increase the angle constituted
between the holders 168 and 169. On the other hand, when the
rod 175a is moved backward, the stopper pin 174 is displaced
toward the rod 175a, closing the upper and lower roller hold-
ers 168 and 169 are opened so as to decrease the angle con-
stituted between the holders 168 and 169. These operations
adjust the opening angle between the upper and lower roller
holders 168 and 169. The upper and lower roller holders 168
and 169 are opened in conformity with the diameter of the bar
material B1. The bar material B1 is suitably held between the
upper and lower roller groups 172 and 173 as illustrated in
FIG. 7A. The adjusting handle 175 may be formed integrally
with the stopper pin 174, and the upper roller holder 168 and
the stopper pin 174 may be both formed with screw threads
which are meshed with each other. The adjusting handle 175
and the block 176 constitute a linear motion mechanism of a
spiral member. The stopper pin 174 may be linearly moved by
using a slider/crank mechanism, a rack/pinion mechanism, a
cam mechanism or like as another linear motion mechanism.
[0106] Asillustrated in FIG. 13B, the first and second upper
rollers 172A and 172B and the first and second lower rollers
173A and 173B are supported to the upper and lower roller
holders 168 and 169, respectively, by the roller shafts 171
with the bearings 182 being interposed therebetween. The
roller shafts 171 pass through holes formed to the roller
holders 168 and 169 with gaps and pass through the rollers
172A, 172B, 173A and 173B. The front end of the roller
shafts 171 are fixed by means of nuts on the outsides of the
rollers 172A,172B, 173 A and 173B. Cushioning rubbers 182
fill between the respective roller shafts 171 and the peripheral
walls of the holes of the roller holders 168 and 169. The
cushioning rubber 182 is sandwiched from the front and rear
sides by the first and second flanged portions 183 A and 183B.
The first and second flanged portions 183A and 183B are
fitted into the holes of the roller holders 168 and 169. The first
and second flanged portions 183 A and 183B are pressed by
the nuts and bearings 181 of the roller shafts 171. O-rings 186
are arranged around the first and second flanged portions
183A and 183B. According to such structure, the roller shafts
171 are movable in the radial direction, and in addition, dis-
place the rollers 172A, 172B, 173A and 173B in the radial
direction in accordance with the diameters of the bar materi-
als B1 and B2. Thus, the bar materials B1 and B2 are centered
to the first and second roller groups 172 and 173 in accor-
dance with the lengths of the diameters thereof.

[0107] The bar feeder 101 operates as follows.

[0108] With reference to FIG. 9, the rod of the cylinder 154
is moved backward and the open/close lever 155 is rotated
about the guide bar 152 in the counter-clockwise direction.
The upper support holder 153 is rotated in the counter-clock-
wise direction with respect to the lower support holder 151,
separating the to upper lid 158 from the support case 156.
Thus, the upper portion of the support 157 is opened.
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[0109] With reference to FIG. 10, the open/close cylinder
162 is operated so as to move the cylinder rod 162 backward,
and the first open/close lever 164 is rotated in the counter-
clockwise direction. The first open/close lever 164 rotates the
upper arm 167A of the second open/close lever 167 in the
counter-clockwise direction, and also rotates the lower arm
1678 in the clockwise direction. The upper arm 167 A rotates
the upper roller holder 168 in the counter-clockwise direction
about the guide bar 152. The lower arm 167B rotates the lower
roller holder 169 in the clockwise direction about the guide
bar 152. According to the above operations, the angle
between the upper and lower roller holders 168 and 169
increases, thereby separating the upper and lower roller
groups 172 and 173 from each other. This operation opens the
vibration stopper 160, defining a space through which the bar
material to be taken out.

[0110] Next, the cylinder 114 of the material rack 110 is
operated to rotate the take-out lever 112 in the clockwise
direction. The front end 1124 of the take-out lever lifts the
leading bar material B1 and takes out it from the recess 111a.
The taken-out bar material B1 descends on the inclined sur-
face ofthe rack 111 and drops into the U-shaped groove ofthe
support 157.

[0111] With reference to FIG. 9, the cylinder 154 is oper-
ated so as to move forward the rod, and the open/close lever
155 is rotated in the clockwise direction. When the upper
support holder 153 is rotated in the clockwise direction with
respect to the lower support holder 151 so that the upper lid
158 abuts against the support case 156.

[0112] The operation for closing the vibration stopper 160
will be described hereunder with reference to FIG. 10. When
the open/close cylinder 162 is operated, the cylinder rod 1625
is forward moved to rotate the first open/close lever 164 in the
clockwise direction. The first open/close lever 164 rotates the
upper arm 167A of the second open/close lever 167 in the
clockwise direction, and on the other hand, rotates the lower
arm 167B in the counter-clockwise direction. Then, the upper
arm 167 A rotates the upper roller holder 168 in the clockwise
direction about the guide bar 152, and the lower arm 167B
rotates the lower roller holder 169 in the counter-clockwise
direction about the guide bar 152. According to the above
operation, the angle between these upper and lower roller
holders 168 and 169 decreases, and the upper and lower roller
groups 172 and 173 approach each other. The stopper pin 174
abuts against the lower roller holder 169 and the upper and
lower roller holders 168 and 169 stop their relative rotations
to thereby set a predetermined angle. The upper and lower
roller groups 172 and 173 grasp the bar material B1 and hold
it therebetween.

[0113] With reference to FIG. 8, the feed motor 136 is
driven to move the slider 131 toward the lathe 102 along the
slider guide 132. According to this operation, the feed rod 121
is moved toward the lathe 102 along the axis A1l. With refer-
ence to FIG. 10, the feed rod 121 is stopped temporarily in
front of the bar material B1, and the finger chuck grasps the
rear end ofthe bar material B1. Then, the feed rod 121 is again
moved toward the lathe 102 together with the bar material B1
on the axis Al and put into the spindle 107 of the lathe 102.
The bar material B1 passes through the spindle 107 of the
lathe 102 and is fixed to the chuck 108. The bar material B1 is
worked by a blade of the lathe 102. After the working, the
remaining portion of the bar material B1 is moved backward
from the lathe 102 to the bar feeder 101 in accordance with the
backward movement of the feed rod 121.
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[0114] Next, with reference to FIGS. 12 and 13 A, an adjust-
ing method in a case of using a bar material B2 having a
diameter smaller than that of the bar material B1 will be
described.

[0115] First, an adjusting handle 175 is rotated to move
backward a rod 175a from the stopper pin 174. The stopper
pin 174 is moved backward toward the rod 175a and dis-
placed so as to reduce the angle between the upper and lower
roller holders 168 and 169. Accordingly, the upper and lower
roller groups 172 and 173 suitably hold the bar material B2
therebetween.

[0116] Then, with reference to FIG. 13A, the roller shaft
171 moves in the radial direction by the bar material B1, and
displaces, in the radial direction, the rollers 172A, 172B,
173 A and 173B. Accordingly, the displacement of the axis of
the bar material B2 is corrected and the bar material B2 is
subjected to the centering operation by the upper and lower
roller groups 172 and 173.

[0117] According to the bar feeder 101 of the structures
mentioned above, the adjusting handle 175 adjusts the angle
between the first and second roller holders 168 and 169 in
accordance with the size of the material, so that the vibration
prevention of the bar material is achieved in accordance with
the size of the bar material to be handled.

[0118] The guide bar 152 functions as fulcrum shaft of the
upper and lower roller holders 168 and 169 and as fulcrum
shaft of the upper support holder 153 of the support portion
150 and the upper lid 158, so that the device is miniaturized
and manufacturing cost is decreased.

[0119] The rollers 172A, 172B, 173A and 173B are dis-
placeable in the radial direction, and accordingly, in confor-
mity with the diameter thereof, the bar material B1 is sub-
jected to the centering operation in conformity with the
diameter thereof, to thereby achieving the vibration stop of
the bar material.

[0120] As illustrated in FIG. 14, the cylinder mount plate
161 and the support case 156 may be coupled by a coupling
plate 187. This coupling plate 187 integrates the support
portion 150 with the vibration stopper 160. The support por-
tion 150 may be constituted as an oil feeder for feeding oil,
and the vibration stopper 160 may be arranged to the support
portion 150 as this oil feeder.

[0121] According to this structure, the vibration stopper
160 is mounted to the long scaled support portion 150, and
therefore, the vibration stopper 160 itself is prevented from
being vibrated by the vibration-proof rubber 143. Thus, the
vibration of the bar material B1 at the rotating time is effec-
tively prevented.

Fourth Embodiment

[0122] The bar feeder 101 according to the fourth embodi-
ment of the invention will be described hereunder with refer-
enceto FIGS.15A, 15B and 16. An open/close cylinder 162A
of a vibration stopper 160A is characterized by being pro-
vided with an adjusting handle 188 as an adjusting mecha-
nism, a liner motion mechanism or a positioner for adjusting
the opened angle formed by the upper and lower roller holders
168 and 169. The adjusting handle 188 is fixed to the cylinder
mount plate 161 by sandwiching the flanged portion 161a
from the front and rear direction. Further, the adjusting handle
188 is provided with a rod 188« having an outer peripheral
wall having a thread formed thereto. The open/close cylinder
162A includes a bracket 162d as an adjusting mechanism
coupled with a fulcrum shaft 162a and a joint member 162c¢.
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The bracket 1624 has a hole at its end surface, and the hole is
threaded in the inner peripheral wall thereof, the thread being
engaged with the thread formed to the rod 188a. Accordingly,
the adjusting handle 188 moves and displaces the open/close
cylinder 162A by an amount corresponding to a distance [.2.
The vibration stopper 160A includes a stopper wall 189 for
stopping the rotation in the counter-clockwise direction of the
first open/close lever 164 to set constant the opening angle for
receiving the bar material during opening of the vibration
stopper 160A. Another stopper for stopping the backward
movement of the cylinder rod at a predetermined position
may be placed in place of the stopper wall 189.

[0123] With reference to FIG. 16, when the cylinder rod
1624 is moved forward by the maximum distance, the rod has
a length L1. At this time, the vibration stopper 160A has a
closed state. With the vibration stopper 160A closed, the
upper and lower roller holders 168 and 169 are closed to the
predetermined angle, and the bar material B2 having a small
diameter is held between the upper and lower roller groups
172 and 173.

[0124] Withreferenceto FIG. 17, with the vibration stopper
160A closed, the adjusting method in conformity with the
diameter of the bar material will be described hereunder. In
the case when the vibration stopper 160A serves to stop the
vibration of a bar material B3 having a diameter larger than
that of the bar material B2, the open/close cylinder 162A is
not operated and the cylinder rod 1626 maintains the rod
length L1. Then, when the adjusting handle 188 is rotated, the
rod 188a is moved into the bracket 1624 due to the engage-
ment of the threads thereof, and the open/close cylinder 162A
is moved backward toward the adjusting handle 188. Accord-
ing to such operations, the upper and lower roller holders 168
and 169 are relatively rotated so as to increase the opening
angle so as to be conformed with the diameter of the bar
material B3. Thus, the bar material B3 is appropriately held
between the upper and lower roller groups 172 and 173.
[0125] According to the vibration stopper 160A, the adjust-
ing handle 188 moves the open/close cylinder 162A to adjust
the opening angle between the upper and lower roller holders
168 and 169 in accordance with the diameter of the bar
material, thus appropriately holding the bar material between
the upper and lower roller groups 172 and 173.

Fifth Embodiment

[0126] Withreference to FIGS. 18 and 19, the fifth embodi-
ment of the invention will be described. As illustrated, a bar
feeder 202 is located near a lathe 203 as a working machine.
On the side surface of the bar feeder 202, there is mounted an
operation board 204 provided with a switch performing
ON/OFF operation to the bar feeder 202. A control box 205,
in which a control unit for automatically controlling the bar
feeder 202 is accommodated, is also located to the lower
portion of the bar feeder 202.

[0127] Asillustrated in FIGS. 18 and 19, the bar feeder 202
includes a main frame 206 extending in parallel with the
extension of a spindle 203 of the lathe 203. The bar feeder 202
is held by the main frame 206 so that the support portion 207
having a U-shaped groove 207a is positioned on the extension
of the spindle 2034 of the lathe 203.

[0128] The support portion 207 includes a material rack
208 on one side, the material rack 208 including a plurality of
support members 209 having a number of bar materials B1
placed thereon. The support members 209 are fixed to the
main frame 206, with the upper surface of the support mem-
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ber 209 inclined downward toward the U-shaped groove 2074
of the support portion 207. The upper surface of the support
member 209 has thereon a number of bar materials Bl
arranged in the U-shaped groove 207« in a row in parallel
therewith. The support member 209 has a stopper 209a
located on the side of the support portion 207. The stopper
209q serves to receive the leading bar material B1, stopping
the row of the bar materials B1.

[0129] A push-up member 210 is located between the sup-
port members 209, 209 at a position lower than the upper
surface of the support members 209. The push-up member
210 is coupled with a horizontal shaft 211 supported in par-
allel with the support portion 207 on a side opposite to the
stopper 2094 of the support member 209. The front end of the
push-up member 210 has a projection 210a directly opposing
to the leading bar material B1, from the lower side thereof,
stopped by the stopper 209a. The push-up member 210 is
coupled with the main frame 206 using a piston-cylinder
assembly 212. When the piston-cylinder assembly 212 is
contracted, the push-up member 210 is moved to a waiting
position indicated with broken line in FIG. 19. When the
piston-cylinder assembly 212 is expanded, the push-up mem-
ber 210 is vertically rotated with the horizontal shaft 211
being fulcrum, and pushed up the leading bar material B1 by
the projection 210a thereof. The pushed-up bar material B1
rides over the stopper 209a and rolls down toward the
U-shaped groove 207a of the support portion 207. The piston-
cylinder assembly 212 is controlled by a control unit, not
illustrated, located in the control box 205.

[0130] As illustrated in FIG. 18, the support portion 207 is
provided with a feed pipe 213 on the side reverse to the lathe
(203) side in the U-shaped groove 207a. The feed pipe 213 is
reciprocally movable between the waiting position indicated
with the broken line in FIG. 18 and the spindle (203qa) side of
the lathe 203. As a moving member of the feed pipe 213, an
endless chain 214 is arranged as illustrated in FIGS. 18 and
19. The endless chain 214 is stretched over sprockets wheels
214a and 2144 arranged on the lathe side and the opposite
side of the main frame 206. Further, in FIG. 18, reference
numeral 215 denotes a motor for driving the endless chain
214. The motor 215 is controlled by the control unit located in
the control box 205.

[0131] The feed pipe 213 includes a primary feed member
216 for moving forward a newly fed bar material B1 when it
is newly fed into the U-shaped groove 207a. This primary
feed member 216 is coupled with the endless chain 214. The
feed pipe 213 also includes a coupling arm 213a extending
from the feed pipe 213 to the primary feed member (216) side
and the endless chain (214) side. This coupling arm 213a is
detachable with respect to the primary feed member 216 and
the endless chain 214. Furthermore, the feed pipe 213 is
movable upward by an elevating mechanism, not illustrated,
in the waiting position indicated with a solid line in FIG. 18.
When the feed pipe 213 is moved upward, the coupling arm
213a is disengaged from the primary feed member 216 and
the endless chain 214. On the contrary, when the feed pipe
213 is lowered, the coupling arm 213a is engaged with the
primary feed member 216 and the endless chain 214. A pis-
ton-cylinder assembly may be adopted as such elevating
mechanism.

[0132] When the new bar material Bl is fed into the
U-shaped groove 207a from the material rack 208, the elevat-
ing mechanism, not illustrated, moves the feed pipe 213 to the
elevated position. When the bar material B1 is put inside the
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U-shaped groove 207a, the motor 215 is positively driven to
travel the endless chain in one direction. Then, the primary
feed member 216 pushes forward the bar material Bl overthe
front end of the feed pipe 213. When the motor 215 is
reversely driven, the endless chain 214 travels in the reverse
direction. The primary feed member 216 returns backward
from the feed pipe 213. The feed pipe 213 is then lowered and
connected to the primary feed member 216 and the endless
chain 214. Thereafter, the motor 215 is again positively
rotated to travel the endless chain 214 in the one direction.
The feed pipe 213 moves forward in the U-shaped groove
207a toward the lathe (203) side, pushing the front end of the
bar material B1 toward the spindle (203a) side of the lathe
203. The spindle 203q cuts out a product from the front end of
the bar material B1 while grasping and rotating the front end
of'the bar material B1, and during this operation, the feed pipe
213 supports the rear end of the bar material B1. After the
cutting operation of the products are repeated and the bar
material B1 is consumed, the motor 215 is driven reversely to
thereby travel the endless chain 214 in the reverse direction.
The feed pipe 213 is moved backward in the U-shaped groove
207a and releases a remaining portion of the bar material B1,
and thereafter, returns to the original position. Such opera-
tions are repeated thereafter so as to feed the new bar material
B1 into the U-shaped groove 207a.

[0133] As illustrated in FIG. 18, the support portion 207 is
separated into three sections in the longitudinal direction
thereof. It is of course possible to be divided into sections in
more or less numbers. As illustrated in FIGS. 18 and 19, the
support portion 207 is provided with a guide lever 217, which
is reciprocally movable in a direction crossing the opening
side and the bottom side of the U-shaped groove 207a at each
separated position thereof.

[0134] Each of the guide lever 217 includes a bent portion
217a for receiving the bar material B1 and an arm 2175 for
holding the bent portion 217a.

[0135] The bent portion 217a has a bent angle such that
rapid dropping of the bar material B1 into the U-shaped
groove 207a, when the bar material B1 stops at the groove
opening side of the U-shaped groove 2074, is prevented, and
the rolling of the bar material B1 on the U-shaped groove
207a on the side reverse to the material rack 208 is also
prevented. In an actual structure, the bent portion 217a has a
dull angle. The bent portion 217a may have a curved struc-
ture.

[0136] The base end of each arm 2175 is supported to be
rotatable by the support shaft 218 located above the main
frame 206 on the side opposite to the material rack 208 in the
support portion 207. Accordingly, each guide lever 217 is
rotatable in the vertical direction with the support shaft 218
being the fulcrum. The bent portion 217« is movable so as to
cross the U-shaped groove 207a between its opening and
bottom sides.

[0137] Asillustrated in FIG. 19, the piston-cylinder assem-
bly 219 as an actuator is located below each guide lever 217
s0 as to be directed upward and fixed to the main frame 206.
The front end of the rod 219a of the piston-cylinder assembly
219 is directed toward the lower surface of the bent portion
217a. The piston-cylinder assembly 219 is controlled by the
control unit in the control box 205. When the piston-cylinder
assembly 219 is contracted, the rod 219a thereofis lowered as
indicated with the solid line in FIG. 19, and the guide lever
217 is rotated toward the groove bottom side by the self-
gravity thereof. On the contrary, when the piston-cylinder
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assembly 219 is expanded, the rod 219« thereof is moved
upward as indicated with two-dot-chain line in FIG. 19. The
guide lever 217 is pushed upward by the rod 219a on the
groove opening side of the U-shaped groove 207a.

[0138] When the bar material B1 is fed from the material
rack 208 to the inside of the U-shaped groove 2074, the guide
lever 217 is positioned on the groove opening side of the
U-shaped groove 2074 to receive the bar material B1 by the
bent portion 217a by the expanding operation of the rod 219«
of the piston-cylinder assembly 219. When the bar material
B1 is rested on the bent portion 2174, the rod 2194 is lowered
by the contraction of the piston-cylinder assembly 219. The
guide lever 217 is turned on the groove bottom side of the
U-shaped groove 207a by the self-gravity thereof, and the bar
material B1 is transferred quietly on the groove bottom por-
tion. This operation buffers impact or noise which may be
caused at a time when the bar materials B1 are fed into the
U-shaped groove 207a. In a case when the bar material B1 is
erroneously fed into the U-shaped groove 2074, the piston-
cylinder assembly 219 is expanded by operating a predeter-
mined button on the operation board 204a, and the bar mate-
rial B1 is then easily taken out of the U-shaped groove 207a.
That is, when the piston-cylinder assembly 219 is expanded,
the rod 2194 thereof is moved upward and the bar material B1
is pushed upward to the groove opening portion of the
U-shaped groove 2074 by the operation of the guide lever
217a. According to such operation, an operator easily returns
the bar material B1 on the material rack 208.

[0139] As illustrated in FIG. 19, the support portion 207
includes an upper support section 220, on its upper side, for
opening or closing the U-shaped groove 207a from the
groove opening side thereof. The upper support section 220 is
actually alid member having substantially a U-shaped groove
symmetric with the support portion 207. This upper support
section 220 is supported to be rotatably to the support shaft
218 supporting the guide lever 217 by using a support arm
220a. In this embodiment, the groove opening of the
U-shaped groove 2074 is opened or closed in association with
the vertical movement of the feed pipe 213 by means of
piston-cylinder assembly, not illustrated, for elevating the
feed pipe 213.

[0140] Furthermore, as illustrated in FIG. 19, the upper
portion of the bar feeder 208 is covered by open/close lids
221a and 2215. When the bar material B1 pushed upward on
the U-shaped groove 2074 by the guide lever 217 is returned
on the material rack 208, the open/close lids 221a and 2215
are opened.

[0141] Next, the operation of the bar feeder of the structure
mentioned above will be described hereunder.

[0142] (1) Atthetime when the bar material B1 is fed in the
U-shaped groove 207a of the support portion 207, the piston-
cylinder assembly, not illustrated, is driven so as to move
upward the upper support section 220 as illustrated in FIG.
20A and then to open the groove opening of the U-shaped
groove. At the same time, the feed pipe 213 illustrated in FIG.
19 is moved upward above the U-shaped groove 207a.
[0143] (2) Next, as illustrated in FIG. 20B, the piston-cyl-
inder assembly 212 of the material rack 208 is operated to
raise the push-up member 210 so as to push up the leading bar
material B1 by the projection 210a formed to the front end
thereof. The pushed-up bar material B1 rides over the stopper
209q as indicated with the two-dot-chain line and rolls toward
the stopper 209a on the material rack 208 and then stops
there.
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[0144] On the groove opening side of the U-shaped groove
207a, the guide lever 217 pushed-up by the rod 219a of the
piston-cylinder assembly 219 waits. The rolling bar material
B1 is received by the bent portion 217a of the guide lever 217.
[0145] (3) Then, as illustrated in FIG. 20C, the rod 2194 of
the piston-cylinder assembly 219 is lowered. The guide lever
217 receiving the bar material B1 moves from the groove
opening portion toward the groove bottom side, and gently
transfers the bar material B1 inside the U-shaped groove
207a. Accordingly, the feeding of the bar material B1 inside
the U-shaped groove 207a is safely performed.

[0146] Subsequently, the motor 215 is driven positively,
and the primary feed member 216 is moved forward by the
travelling of the endless chain 214. The primary feed member
216 pushes forward the bar material B1 over the front end of
the feed pipe 213. Thereafter, the endless chain 215 is driven
s0 as to move backward, and the primary feed member 216 is
returned to the original position and stopped there.

[0147] (4) According to the operation ofthe piston-cylinder
assembly, not illustrated, the upper support section 220 is
lowered as illustrated in FIG. 20D, and the groove opening of
the U-shaped groove 207A of the support portion 207 is
closed. At the same time, the feed pipe 213 is lowered into the
U-shaped groove 207a and stopped there. The coupling arm
213a of the feed pipe 213 is connected to the primary feed
member 216 and the endless chain 214.

[0148] (5) Thereafter, the motor 215 is driven positively
and the endless chain 214 travels in one direction. The feed
pipe 213 moves forward in the U-shaped groove 2074 toward
the lathe (203) side to push the front end of the bar material B1
toward the spindle (203a) side of the lathe 203.

[0149] The spindle 203a grasps the front end of the bar
material B1 and cuts out products from the front end side of
the bar material while being rotated. During this process, the
feed pipe 213 supports the rear end of the bar material B1,
preventing the vibration of the bar material B1.

[0150] When the cut-out operation to the products is
repeated and the bar material B1 is consumed, the motor 215
is reversely driven and the endless chain 214 is reversely
travelled. According to such operation, the feed pipe 213
moves backward in the U-shaped groove 207a, releases the
remaining bar material, and returns to the original position.
Thereafter, a succeeding new bar material B1 is fed from the
material rack 208 by the same operations as those mentioned
above, and this new bar material B1 is also cut out so as to
provide products.

[0151] (6) In the above step (3), if the bar material B1 is
erroneously fed into the U-shaped groove 2074, a predeter-
mined switch of the operation board 204 is operated by an
operator.

[0152] According to such switching operation, the piston-
cylinder assembly, not illustrated, is operated so that, as illus-
trated in FIG. 21A, the upper support section 220 closing the
groove opening of the U-shaped groove 207a of the support
portion 207 is rotated upward as illustrated in FIG. 21B, and
the groove opening of the U-shaped groove 2074 is opened to
expose the bar material B1. According to this operation, the
feed pipe 213 is also moved upward.

[0153] (7) Next, as illustrated in FIG. 21C, the piston-cyl-
inder assembly 219 is operated. The rod 2194 thereof is then
moved upward and the guide lever 215 is rotated upward.
According to this operation, the bar material B1 is pushed out
of the U-shaped groove 207a.
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[0154] (8) As indicated with the two-dot-chain line in FIG.
21D, the bar material B1 is returned onto the material rack
208 by, for example, rolling the bar material B1 on the mate-
rial rack 108 from the bent portion 2174 of the guide lever 217
by the operator.

Sixth Embodiment

[0155] Asillustratedin FIGS. 22A and 22B, in this embodi-
ment, the arm 2175 of the guide lever 217 and the support arm
220aq of the upper support section 220 are fixed by means of
the same support shaft 218 so as to be rotated integrally. In
FIGS. 22A and 22B, reference numerals 222 and 223 denote
fixing screws for fixing the arm 2175 of the guide lever 217
and the support arm 220qa of the upper support section 220 to
the support shaft 218, respectively.

[0156] According to this structure, after receiving the bar
material B1 by the guide lever 217 on the groove opening side
of the U-shaped groove 2074, the piston-cylinder assembly
219 is contracted so as to be moved on the groove bottom side,
and the U-shaped groove 207a is closed by the upper support
section 220. On the other hand, when the piston-cylinder
assembly 219 is expanded, the guide lever 217 is moved from
the groove bottom side toward the groove opening side of the
U-shaped groove 207a, and the groove opening of the
U-shaped groove 2074 is opened by the upper support section
220.

[0157] Like reference numerals are added to elements or
portions corresponding to those in the fifth embodiment, and
the description thereof is omitted herein.

Seventh Embodiment

[0158] In this seventh embodiment, the guide lever 217 is
maintained in its lowered state as illustrated in FIGS. 20C and
20D at the time of feeding the bar material B1 illustrated in
FIGS. 20A and 20B. The guide lever 217 is operated so as to
be moved upward only at the time when the bar material B1 is
erroneously fed into the U-shaped groove by a control miss of
the operator.

[0159] That is, in the case of feeding an erroneous bar
material B1, the predetermined switch of the operation board
is operated by the operator.

[0160] According to such switching operation, the piston-
cylinder assembly, not illustrated, is operated so that, as illus-
trated in FIG. 21A, the upper support section 220 closing the
groove opening of the U-shaped groove 207a of the support
portion 207 is rotated upward as illustrated in FIG. 21B, and
the groove opening of the U-shaped groove 2074 is opened to
expose the bar material B1. According to this operation, the
feed pipe 213 is also moved upward.

[0161] Subsequently, as illustrated in FIG. 21C, the piston-
cylinder assembly 219 is operated. The rod 2194 thereof is
then moved upward to rotate upward the guide lever 215.
According to this operation, the bar material B1 is pushed out
of the U-shaped groove 207a.

[0162] As indicated with the two-dot-chain line in FIG.
21D, the bar material B1 is rolled, for example, on the mate-
rial rack 108 from the bent portion 2174 of the guide lever 217
by the operator. According to this operation, the bar material
B1 is returned on the material rack 208.

[0163] Although the invention has been described above by
reference to certain embodiments of the invention, the inven-
tion is not limited to the embodiments described above.
Modifications and variations of the embodiments described
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above will occur to those skilled in the art, in light of the above
teachings. The scope of the invention is defined with refer-
ence to the following claims. For example, in the above fifth,
sixth and seventh embodiments, the bar material pushed out
on the U-shaped groove by the guide lever is returned on the
material rack by the operator. The bar material may be, how-
ever, returned on the material rack automatically by mounting
an actuator such as piston-cylinder assembly to the guide
lever.

[0164] Furthermore, in the fifth embodiment, the guide
lever is moved upward after opening the upper support sec-
tion, but the guide lever and the upper support section may be
simultaneously operated to shorten the working time.

[0165] Still furthermore, in the sixth embodiment, the pis-
ton-cylinder assembly for vertically moving the guide lever
may be eliminated, and the guide lever may be hence opera-
tively associated with the upper support section by the piston-
cylinder assembly for vertically moving the upper support
section.

[0166] According to the first aspect of the invention, the
vibration attenuation mechanism absorbs vibrations of the
feed rod, preventing the feed rod from vibrating.

[0167] In the second aspect of the invention, the flow path
allows a fluid to flow between the first and second fluid
reservoirs, uniformly dispersing the fluid into the first and
second fluid reservoirs, thus improving vibration prevention
effect of the feed rod.

[0168] In the third and fourth aspects of the invention, the
adjusting mechanism displaces the stopper or cylinder to
adjust an angle between the first and second roller members in
accordance with the size of the material, achieving vibration
stop of materials having different sizes.

[0169] The fulcrum shafts of the first and second roller
members support the upper lid of the support portion to be
rotatable, achieving a smaller sized and manufacturing cost
reduced device.

[0170] The roller is radially displaceable, allowing materi-
als with different sizes to be centered to the roller, thus achiev-
ing appropriate vibration stop of the materials.

[0171] In the fifth aspect of the invention, when the bar
material is falsely fed in the U-shaped groove, the guide lever
easily and quickly takes out the bar material from the
U-shaped groove of the support portion.

[0172] In the sixth aspect of the invention, the guide lever
allows the bar material to be fallen into the U-shaped groove
of the support portion, thereby preventing an impact force
from acting on the support portion, preventing a noise from
being produced.

[0173] In the seventh aspect of the invention, the guide
lever allows the bar material to be quietly fallen in the
U-shaped groove, thereby preventing an impact force from
acting on the support portion, preventing a noise from being
produced. When the bar material is falsely fed into the
U-shaped groove, the guide lever easily and quickly takes out
the bar material from the U-shaped groove.

[0174] The upper support portion for opening and closing
the U-shaped groove of the support portion prevents the bar
material from dropping out from the U-shaped groove. The
support portion is cooperated with movement of the guide
lever moving, and both the driving portions are integrated,
simplifying the structure of the bar feeder.

[0175] The integration of the upper support portion and the
guide lever and the common actuator allow the structure of
the bar feeder to be simplified.
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What is claimed is:

1. A vibration stopper of a material feeder comprising:

first and second roller members relatively rotatable to hold
a material therebetween;

a stopper extending between the first and second roller
members and being movable to set an angle between the
first and second roller members holding the material
therebetween; and

an adjusting mechanism for displacing the stopper to adjust
the angle.

2. The vibration stopper of a material feeder according to
claim 1, further comprising a fulcrum shaft supporting the
first and second roller members to be relatively rotatable, the
fulcrum shaft supporting an upper lid, to be rotatable, of the
support portion supporting the material.

3. The vibration stopper of a material feeder according to
claim 1, wherein at least one of the first and second roller
members includes a roller displaceable in a radial direction.
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4. A vibration stopper of a material feeder comprising:
first and second roller members relatively rotatable to hold
a material therebetween;

a cylinder movable to set an angle between the first and

second roller members; and

an adjusting mechanism for displacing the cylinder to

adjust the angle.

5. The vibration stopper of a material feeder according to
claim 4, further comprising a fulcrum shaft supporting the
first and second roller members to be relatively rotatable, the
fulcrum shaft supporting an upper lid, to be rotatable, of the
support portion supporting the material.

6. The vibration stopper of a material feeder according to
claim 4, wherein at least one of the first and second roller
members includes a roller displaceable in a radial direction.
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