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(57) Abrége/Abstract:
A chucking-type parts-feeding apparatus comprises a device for chucking an individual part, which Is disposed adjacent an end

of a parts-feeding passageway, and a device connected with the chucking device for shifting the individual part held in the
chucking device towards a predetermined location apart from the parts-feeding passageway. The apparatus further comprises
either a device connected with the chucking device for shifting the individual part held in the chucking device in the direction In
which the part comes out of the parts-feeding passageway or an opening formed In the parts-feeding passageway for allowing
the part to pass through the opening as the chucking device is moved towards the predetermined location.

B
.
'
e
BTN .
N : "c'-'-.n:‘-:{\: e L~
0

A7 /7]
o~

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




2102654

ABSTRACT OF THE DISCLOSUR!
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A chucking-type parts-feeding apparatus comprises
a device for chucking an individual part, which is disposed
adjacent an end of a parts-feeding passageway, and a device
connected with the chucking device for shifting the individual
part held in the chucking device towards a predetermined
location apart from the parts-feeding passageway. The apparatus
further comprises either a device connected with the chucking
device for shifting the individual part held in the chucking
device in the direction in which the part comes out of the

parts-feeding passageway or an opening formed in the parts-

feeding passageway for allowing the part to pass through
the opening as the chucking device is moved towards the

predetermined location.
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CHUCKING TYPE PARTS FEEDING APPARATUS

BACKGROUND OF THE INVENTION

The present invention relates to a chucking-type parts-feeding apparatus
which delivers individual parts to a chucking device held on standby mode for
holding each part before eventually feeding these parts to an objective position.

To the best of the inventor's knowledge, there is no prior art exactly
corresponding to the chucking-type parts-feeding apparatus proposed by the
present invention. However, actually, there are a variety of parts-feeding
systems for delivering designated parts to an objective location by operating a
chucking device for grasping them.

Generally, any of those prior art devices causes a chucking device to
gain access to designated parts or causes those parts to be delivered to the
chucking device, and therefore, it generates problems in the relative positional
relationship between the delivered parts and the chucking device because of
much difficulty to correctly determine this relationship. Furthermore, any of
those prior art devices also generate critical problems when the chucking
device inclines or stands upright because those parts received by the chucking
device are subject to displacement as a result of inclined posture of the parts

themselves, thus making it quite difficult to correctly chuck them at an upright

position.
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SUMMARY OF THE INVENTION

Therefore, the invention has been achieved to fully solve those technical
problems incidental to conventional parts feeding systems. The improved
chucking-type parts-feeding apparatus according to the invention provides a
parts-chucking device at a predetermined position corresponding to an end of a
parts-feeding passageway, wherein a first drive means is provided in
combination with the chucking device in order to shift individual parts held in the
chucking device In the direction to get out of the parts-feeding passageway, and
In addition, a second drive means is also provided in order to shift individual
parts in the direction apart from the parts-feeding passageway. Each part
arriving at an end of the parts-feeding passageway enters into the chucking
device, where the chucked part is pushed out of the passageway by the first
drive means, and then the extruded part is pushed farther from the passageway
by the second drive means, and finally, the extruded part is transferred to an
objective location in the chucked condition.

According to the invention, a parts-chucking device is disposed at a
predetermined position corresponding to an end of the parts-feeding
passageway, and therefore, an individual part arriving at an end of the

passageway is automatically positioned inside of the chucking device.
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Consequently, the relative-positional relationship between an individual part and
the chucking device can easily be determined without discretely providing a
special high-precision measuring means.

Since, a performance locus of each transferable part can be established
by first and second drive means, individual parts can respectively be delivered
to an objective location very smoothly.

The chucking-type parts-feeding apparatus according to the invention
provides a parts-chucking device at a predetermined position corresponding to
an end of a parts-feeding passageway, wherein a drive means is provided in
order to transfer an individual part held in the chucking device farther from the
passageway, and in addition, an outlet port is formed in the parts-feeding
passageway to carry the part farther from the passageway. Once the part in the
passageway is chucked, the chucked part is delivered to the predetermined
objective location via the outlet port.

Provision of a single drive means and an outlet port results in the
simplified shifting locus of individual parts, thus effectively saving operating
time. The outlet port can also be used for ejecting all the remaining parts from

the feeding passageway.

The chucking-type parts-feeding apparatus according to the invention

provides a parts-feeding passageway having an end being formed to cause
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partial domain of an individual part to protrude from the passageway in order to
feed the protruded part of the individual part into the chucking device.

Since partial domain of an individual part protrudes from an end of the
parts-feeding passageway, by correctly matching the chucking device with an
end of the passageway, the parts-feeding apparatus materializes a positional
relationship in order that the individual parts can instantaneously be
accommodated in the chucking device, thus effectively facilitating chucking
operation.

The parts-feeding apparatus according to the invention incorporates an
extendable and retractable detection rod for detecting presence or absence of
an individual part in the chucking device as well as for thrusting the individual
part into the chucking device. The detection rod checks and confirms presence
or absence of an individual part in the chucking device and simultaneously sets
the parts to a predetermined position.

The detection rod detects whether an individual part is at an end domain
of the parts-feeding passageway, or not. Simultaneously, the detection rod sets
the part to a predetermined position, thus enabling the apparatus to perform a

highly reliable parts feeding operation.

The parts-feeding apparatus according to the invention incorporates a
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sensor for checking and confirming presence or absence of an individual part in
the chucking device at a predetermined position thereof. The sensor checks to
see If a designated individual part is cofrectly set to a predetermined position
while the chucking device shifts itself.

The parts-feeding apparatus according to the invention provides an air-
jetting port at partial domain of the chucking device or at a specific domain of
the apparatus integrally moving with the chucking device. This air-jetting system
blows off impurities deposited on a predetermined location by directing air
against it so that the objective location can be fully cleaned.

The parts-feeding apparatus checks and confirms presence or absence
of a designated individual part by means of a sensor and fully removes
impurities from the interior of the apparatus by directing air against it, thus
effectively promoting more reliable operating capability.

The parts-feeding apparatus according to the invention obliquely or
vertically disposes a parts-feeding passageway and installs a parts-chucking
device at a position corresponding to an end of the parts-feeding passageway.
The chucking device incorporates a holding means for preventing the chucked
part from being displaced due to inclined posture of the parts-feeding

passageway. An individual part fed into the chucking device is held with the
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least displacement by the holding means and placed at a correct position when
the chucking device is operative.

According to the parts-feeding apparatus offered by the invention, since
the parts-feeding passageway is obliquely or vertically disposed, the chucking
device stands on a posture corresponding to that of the parts-feeding
passageway. However, since, an individual part fed into the chucking device is
prevented from being displaced by virtue of the provision of the holding means,
the individual part is automatically set to a correct position inside of the
chucking device. Consequently, the parts-feeding apparatus can easily
determine a relative-positional relationship between the individual part and the
chucking device without discretely installing a special high-precision measuring
means.

The parts-feeding apparatus according to the invention has a protruded
holding means so that the individual part can be prevented from being
displaced by virtue of the provision of the projection.

The parts-feeding apparatus according to the invention has a holding
means comprising a magnet so that the individual part can be prevented from

being displaced by virtue of the magnetic attraction.
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BRIEF DESCRIPTION OF THE DRAWINGS

.....

Fig. 1 is a vertical sectional view of the parts-
feeding apparatus according to an embodiment of the inven-—
tion;

Fig. 2 is a plan of the parts-feeding apparatus
shown in Fig. 1;

Fig. 3 1s a sectional view of‘the parts—-feeding appa-
ratus taken on line 3 through 3 of Fig. 2;

Fig. 4 is an inverted plan of the base plate 11;

Fig. 5 is a partial vertical-sectional view of the
parts—-feeding apparatus according to another embodiment of
the invention;

Fig. 6 is a partial vertical-sectional view of the
parts-feeding apparatus according to another embodiment of
the invention;

Fig. 7.is.a lateral view designating the state in
which the Whole‘feeding apparatus 1s obliquely disposed;

Fig. 8 is a partial plan of the perts~feeding appa-
ratus according to another embodiment of the invention;

Fig; 9 is a partial plan of the parts-feeding appa-
ratus according to a still further embodiment of the in-
vention; and

Fig. 10 is e partial plan of a varied example of an

end of the parts-feeding passageway related to the invention.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to Figures 1 through 4, structural detail of the parts-
feeding apparatus of the invention is described below. As shown in Fig. 7, the
whole of the parts-feeding apparatus related to the invention is obliquely
disposed by way of facing upward. However, for better understanding of the
structure, except for the one shown in Fig. 7, all the parts-feeding apparatuses
in the drawings are illustrated without being tilted. It should be understood,
however, that the scope of the invention is also applicable to such a case in
which the parts-feeding apparatus is vertically disposed and an individual part
deviates from the predetermined position.

Such an individual part dealt by the parts-feeding apparatus of the
iInvention solely comprises a nut 3 consisting of a hexagonal main body 1 and a
circular flange 2. Using a chucking device 5, an individual nut 3 is drawn out of
a parts-feeding passageway 4 before eventually being delivered to a box
wrench 6 of a nut-runner. Structurally, the parts-feeding passageway 4
comprises a rectangular-sectional parts-feeding tube 7. A cut-off domain 8 is
formed at an end of the feeding tube 7 facing the chucking device 5. A
predetermined depth is provided for the feeding passage 4 in order that the
circular flange 2 can protrude from an end of the feeding passageway 4. The

parts-feeding tube 7 is secured to a stationary member 10 via a bracket 9.
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Functionally, the chucking device 5 holds an individual part (the nut 3) by
chucking it. Thus, it is substantially equivalent to any conventional chucking
device. Conventionally, there are two types of chucking devices including the
one that chucks an individual part with a pair of jaws and the other that chucks
an individual part between a jaw and a stationary reference surface. In this
embodiment, the latter one is used.

A base plate 11 has a positional relationship in order that it can cover an
end domain of the parts-feeding passageway 4. A projected member 12
secured to the periphery of the base plate 11 forms reference surfaces 13 and
14. Fig. 4 illustrates an inverted plan of the base plate 11, in which the
reference surfaces 13 and 14 are discernibly shown. A pressuring member 15
having a >-shaped end is installed by way of facing the reference surface 13.
The pressuring member 15 is driven to the left and to the right by a pneumatic
cylinder 16. A lengthy through-hole 17 is formed in the base plate 11 to enable
a supporting shaft 18 secured to the pressuring member 15 to penetrate the
lengthy hole 17, and yet, a piston rod 19 of the pneumatic cylinder 16 is coupled
with the supporting shaft 18. The pneumatic cylinder 16 is secured to a

stationary plate 20 integrated with the base plate 11.

In the case of oblique posture of the parts-feeding apparatus shown in
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Fig. 7, since the base plate 11 shown In Fig. 1 is obliquely disposed with the
declined right side, in order to prevent the nut 3 from being displaced in the
declining direction, a projection 50 I1s secured to the bottom surface of the base
plate 11. In order to prevent the projection 50 from interfering with the forward
and backward strokes of the pressuring member 15, a groove 51 is formed In
the pressuring member 15.

In order to permit the nut 3 to get out of the parts-feeding passageway 4
In the upward direction shown in Fig. 1, the whole of the chucking device 5 is
transferable. To materialize this, a first drive means 21 is built in the chucking
device 5. The first drive means 21 is substantiated by a pneumatic cylinder 22
having a piston rod 23 being coupled with the top surface of the base plate 11.
A second drive means 24 is provided in the direction of causing the nut 3 to
leave the parts-feeding passageway 4, in other words, in order to shift both the
chucking device 5 and the pneumatic cylinder 22 to the left in Fig. 1. The
second drive means 24 includes a pneumatic cylinder 25 for example, which is
solidly secured to the stationary member 10. An end of an inverse L-shaped
bracket 26 Is engaged with a piston rod 27 of the pneumatic cylinder 25. The

pneumatic cylinder 22 is secured to the other end of the bracket 26 with a bolt

28.

-10 -
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A sensor 29 is secured to the left end of the base plate 11 by means of a
bracket 30 and a bolt 31. The sensor 29 detects whether the designated nut 3 is
held in the box wrench 6, or not. Either a phototransistor, or a photoelectric
tube, or a contactless switch, may be used for the sensor 29. In the
embodiment shown in Fig. 4, a contactless switch 32 is introduced, which has a
prone-faced photosensitive surface 33. An air-jet port 34 is formed in the base
plate 11. A hose 36 Is connected to a joint tube 35.

A shaft 37 of the box wrench 6 is rotated by a motor (not shown) which is
movable back and forth by a pneumatic cylinder. In order to precisely fix the
hexagonal main body 1, a dodecagonal hole 38 may be formed in the box
wrench 6 rather than forming a hexagonal hole 38 for the sake of smoother
engagement with the hexagonal main body 1. A magnet 39 is built in the inner
most domain of the engaging hole 38. An air jet from port 34 blows off
impurities deposited inside of the engaging hole 38, including debris of plated
metal stripped off from nuts or iron debris or the like.

A bracket 40 is secured to a curved domain of the parts-feeding tube 7
via welding. A pneumatic cylinder 41 is secured to the bracket 40. A piston rod

42 of the pneumatic cylinder 41 penetrates into the parts-feeding tube 7

-11 -
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so that i1t functions as a detection rod, and then, the
detection rod 42 pushes the hexagonal main body 1 or the
circular flange 2 as indicated by a double-dot chained line
shown 1n Fig. 4 to subsequently cause the circular flange 2
to hit against the reference surface 14. By execution of
these processes, the detection rod 42 checks to see if the
designated nut 3 has already arrived at the interior of the
chucking device 5, or not. If the nut 3 were not yet in
the chucking device 5, then the detection rod 42 prohibits
the parts~f§eding apparatus'to'execute any further process.
As shown in Fig. 4, a magnet 43 may be built in the
base plate 11 as required in order to facilitate entry of
the nut 3. Note that illustration of pneumatic hoses connected
to respective cylinders and electric cables connected to.
contactless switches is deleted here. Those operations to
be déscribed hereinbelow.can'easily'be executed by applying
conventional sequence control circuits, electromagnetic air
control valves, and switches for detecting stroke amount of
pneumatic cylinders, and therefore, detailed description of'
these operations is also deleted here;

- Regarding operations of the parts-feeding apparatus
according to the above embodiments, Figures 1 and 2 illustrate
the'state in Which the nut 3 moves to an end of the parts-
feeding tube 7, whereas the circular ﬁlange 2 1s positioned

pbetween the reference surface 13 and the projection 50.

-1 P
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The projection 50 prevents the nut 3 from being displaced to the right by the
iInclined posture of the parts-feeding tube 7. When the detection rod 42 thrusts
the hexagonal main body 1, the circular flange 2 hits against the reference
surface 14. Then, the pressuring member 15 is shifted to the left by the
pneumatic cylinder 16 to cause the circular flange 2 to be nipped between the
reference surface 13 and the pressuring member 15. This completes the whole
operation of the chucking device 5. Next, the pneumatic cylinder 22 Is operated
to permit the nut 3 to get out of the parts-feeding passageway 4 in the upward
direction shown in Fig. 1. Next, by virtue of the operation of the pneumatic
cylinder 25, the nut 3 leaves the parts-feeding passageway 4 to the left in Fig.
1. The nut 3 stops its own movement to the left at a position coaxial with the
pbox wrench 6, and then, the nut 3 is brought down by the pneumatic cylinder 22
so that the hexagonal main body 1 can be inserted into the engaging hole 38.
The circular flange 2 is held as of the nipped condition, in other words, in the
braked condition while the hexagonal main body 1 is on the way of being

Inserted into the engaging hole 38. Therefore, the nut 3 is free to rotate with the

box wrench 6. When the insertion of the main body 1 into the engaging hole 38
starts off, pressuring force of the pressuring member 15 is attenuated while
recelving absorptive force of the magnet 39. If the nut 3 still remains in the
engaging hole 38 while the chucking device 5 shifts to the left, the contactless
switch 32 detects presence of the nut 3 to cause the chucking device 5 to
iImmediately return to the initial position to operate the box wrench 6 in order to
bring the nut 3 to the objective position before eventually completing fastening

of the nut 3 with the corresponding bolt (not shown). On the other hand, if the

nut 3 were not present in the box wrench 6 while the chucking device 5 shifts to

- 13 -
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the left, then, as mentioned earlier, the nut 3 Is inserted into the engaging hole
38. Then, the contactless switch 32 detects that the nut 3 is actually present in
the engaging hole 38 while the chucking device 5 returns to the right to permit
the box wrench 6 to generate a signal to initiate ensuing operation to proceed.

On the way of passing by the engaging hole 38, the air jet port 34 blows out
‘ impurities from the engaging hole 38.

The above embodiment shown in Figures 1 through 4 installs the first

drive means for shifting the chucking device 5 upwards to enable the nut 3 to

get out of the parts-feeding passageway 4. The embodiment shown in Fig. 5

deletes the process for lifting the chucking device 5. An outlet aperture 44 is
formed at an end of the parts-feeding passageway 4. A bracket 45 is secured to

the base plate 11 via welding. The piston rod 27 is connected to the bracket 45.
Therefore, the embodiment shown in Fig. 5 incorporates a single drive means

designated by the reference numeral 24 (see Fig. 1).

When the piston rod 27 proceeds to the left from the state shown in Fig.

O, the hexagonal main body 1 of the nut 3 passes by the outlet aperture 44

before being delivered to the objective position.

The embodiment shown in Fig. 6 deals with a bolt 46 comprising a
hexagonal head 47, a flange 48, and a shaft 49. As shown in Fig. 6, the base
plate 11 has a vessel-like form corresponding to the shape of the shaft 49. As
was done for the above embodiment, the pressuring member 15 chucks the
flange 48. Alternatively, the pressuring member 15 may pressure the shaft 49.

In the same way as that of Fig. 4, Figures 8 and 9 respectively illustrate
other embodiments. The embodiment shown in Fig. 8 installs a magnet 52

inside of the reference surface wall 14. A circular arc is formed at the tip end of

- 14 -
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the upper surface of the pressuring member 15.

Availing itself of absorptive force of the magnet 52, the flange 2 is
prevented from being displaced by the incline. When the pressuring member 15
shifts to the left, the circular arc 53 correctly matches the external form of the
flange 2, and then, the flange 2 is positioned while being chucked between the
reference surface 13 and the circular arc 53.

Like the embodiment shown in Fig. 8, the embodiment shown in Fig. 9
Incorporates a magnet 52. As shown in Fig. 9, the reference surface 13 has a
<-shape. When the pressuring member 15 shifts to the left, the flange 2 is
positioned at the <-shaped domain.

Fig. 7 illustrates a control device 54 used for discretely delivering an
Individual nut. A pair of pneumatic cylinders 55 and 56 are secured to a parts-
feeding tube 7. Each nut is externally delivered by causing a pair of piston rods
57 and 58 of those pneumatic cylinders 55 and 56 to alternately extend and
retract themselves. While the piston rod 57 extends and the other piston rod 58
retracts, an air jet against the nut so that it can be led into the chucking device.
An air jet port 59 is formed in the parts-feeding tube 7. The parts-feeding tube 7
can be cleaned as required after fully retracting those piston rods 57 and 58.
The reference numeral 60 shown in Fig. 7 designates a bolt held at the
objective position.

Fig. 10 illustrates a varied example of an end of the parts-feeding tube 7.
In consideration of a need for ejecting a nut remaining in the parts-feeding tube
/ by an air jet, an inclined wall 61 is formed on the lateral surface of the parts-
tfeeding passageway 4. Therefore, when directing an air jet against the

remaining nut after shifting the base plate 11 (shown by a double-dot chained

-15 -
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line) in the direction vertical to the paper surface of Fig. 10, the nut is guided

along the inclined wall 61 before smoothly being ejected out of the parts-feeding

tube 7.

The above description has referred to those embodiments appropriate
for the case shown in Fig. 7 in which the whole of the parts-feeding apparatus Is
obliquely disposed. However, there is no fear of displacing the internal parts as
in the example shown in Fig. 1 illustrating the vertically disposed parts-feeding

apparatus, and therefore, the parts-feeding apparatus may dispense with those

holding means 50 and 52 used for preventing the parts from being deviated.

- 16 -
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CLAIMS:

1. A chucking-type parts-feeding apparatus comprising:

a device for chucking an individual part, which is disposed at a pre-
determined position corresponding to an end of a parts-feeding passageway;

a first drive means combined with said chucking device for shifting an
individual part held in said chucking device in a first direction separating the part
from said parts-feeding passageway;

a second drive means for shifting said individual part heid in said
chucking device in a second direction removed from said parts-feeding
passageway,; and

an air jet connected to said chucking device and integrally transferable
therewith to a position confronting an upward opening of a box wrench for
blowing air into the opening and cleaning off impurities prior to the part being
received by the box wrench opening.

2. The chucking-type parts-feeding apparatus as defined in Claim 1,
wherein a delivery end of said parts-feeding passageway is sufficiently shallow
so that said individual part can protrude from said parts-feeding passageway.

3. The chucking-type parts-feeding apparatus as defined in Claim 1,
further comprising an extendable and retractable detection rod for checking and
confirming presence or absence of an individual part in said chucking device
and pushing said part into said chucking device upon its confirmed presence.

4. The chucking-type parts-feeding apparatus as defined in Claim 1,

further comprising a sensor secured to part of said chucking device in order to

check and confirm presence or absence of an individual part in said chucking

device.

-17 -
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