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(57) ABSTRACT 

A shaft-like parts feeding apparatus is disclosed, which 
includes a parts feeder (6) for delivering shaft-like parts (1), 
and a feed path extending from the parts feeder (6) to a point 
short of a feed rod (21), wherein a shaft-like part held by a 
holding head (1) of the feed rod (20) is inserted into a receiv 
ing hole (35) in an electrode (22). An excessively long parts 
detecting means which detects and removes excessively long 
parts (1A) longer than normal length is disposed in the parts 
feeder (6) or in the feed path, and the spacing between the 
receiving hole (35) and the holding head (20) with the feed 
rod (20) having stopped at a predetermined position after 
advancing, is set to an excessively short parts expelling spac 
ing (L) which prevents excessively short parts (1C) shorter 
than normal length from reaching the receiving hole (35). 
Shaft-like parts of abnormal length are removed in the feed 
path extending from the parts feeder to the electrode by a 
system having a cooperative feature, i.e., a system feature. 
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SHAFT-LIKE PARTS FEEDINGAPPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

0001. The present invention relates to a shaft-like parts 
feeding apparatus adapted to expel shaft-like parts of abnor 
mallength so as to allow normal parts alone to reach a receiv 
ing hole in a welding electrode. Further, the invention also 
relates to a shaft-like parts feeding apparatus wherein a shaft 
like part is inserted into the receiving hole by a feed rod 
having a holding head. 
0002 While the invention handles shaft-like parts as sub 

ject parts, a feed apparatus handling apertured parts as Subject 
parts is disclosed in Japanese Patent No. 3309245. The tech 
nique disclosed therein is used to remove projection nuts of 
excessive outer size by a go and no-go gauge disposed in a 
parts feeder, and then ejecting nuts whose threaded hole inner 
diameter is smaller than that of normal nuts by a feed rod. This 
ejection is effected by abutting a thick feed rod against the 
undersized threaded hole while utilizing the fact that the feed 
rod cannot pass through the threaded hole. 
0003. Further, as a technique for inserting a projection 

bolt, held by the holding head of the feed rod into receiving 
hole in the electrode, there is Japanese Patent No. 2509 103. 
According to the technique disclosed therein, the front end of 
a feed rod adapted for oblique advance and retraction is 
provided with a holding head for bolts, so that when the feed 
rod advances until the bolt is coaxial with the receiving hole, 
the feed rod is lifted to insert the bolt in the receiving hole. 
0004 Since the technique disclosed in above-mentioned 
Japanese Patent 3309245 is used to handle parts shaped like 
projection nuts, oversized nuts can be sorted out by a go and 
no-go gauge. In the case of handling long-sized parts such as 
shaft-like parts as Subject parts, however, a go and no-go 
gauge having long-sizeness must be prepared. However, the 
operation of disposing Such a long-sized go and no-go gauge 
at a predetermined place is very difficult for the reason of 
space. Further, in order to allow long-sized shaft-like parts to 
pass through Such a go and no-go gauge correctly, it is nec 
essary to correctly maintain the transfer attitude of the shaft 
like parts; therefore, in this respect too, it is difficult to put the 
technique to practical use. On the other hand, ejection of an 
abnormal nut by abutting it against the undersized threaded 
removal hole can be easily realized, whereas ejection of shaft 
like parts of abnormal length is difficult. 
0005. Further, the technique disclosed in the above-men 
tioned Japanese Patent No. 2509 103 is used to insert a bolt, 
held by the holding head of the feed rod, in the receiving hole 
in the electrode; however, it is impossible to expel shaft-like 
parts of abnormal length in Such an operating place. 
0006 Further, the technique disclosed in the above-men 
tioned Japanese Patent No. 2599.104 is used to insert a bolt, 
held by the holding head of the feed rod, into the receiving 
hole in the electrode; however, it sometimes occurs that the 
bolt fails to be inserted into the receiving hole, and instead it 
returns to its original position as it is held by the holding head. 
If such returning operation takes place, the bolt held by the 
holding head will interfere with a bolt standing by to cause the 
two bolts to be intertwined to damage peripheral structures. 
0007 Further, the structure of the holding head must be 
made such that the holding of bolts and delivery of bolts by 
compressed air are reliably effected. 
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0008. The invention has been accomplished with the 
above problems in mind. 

SUMMARY OF THE INVENTION 

0009. The invention provides a shaft-like parts feeding 
apparatus wherein removal of excessively long, abnormal 
length shaft-like parts in a feed path extending from a parts 
feeder to a point short of a feed rod, and Subsequent removal 
of excessively short, abnormal length shaft-like parts imme 
diately in front of an electrode, i.e., between the holding head 
of a feed rod and the electrode are combined by a system 
having a cooperative feature and a system feature; ultimately, 
shaft-like parts of normal length alone are inserted into the 
receiving hole. 
0010. According to an embodiment of the invention, a 
shaft-like parts feeding apparatus includes a parts feeder for 
delivering shaft-like parts, and a feed path extending from the 
parts feeder to a point short of a feed rod, the feed rod per 
forming a feed operation to insert a shaft-like part held by a 
holding head into a receiving hole in an electrode, the shaft 
like parts feeding apparatus being characterized in that an 
excessively long parts detecting means which detects and 
removes excessively long parts longer than normal length is 
disposed in the parts feeder or in the feed path, and in that the 
spacing between the receiving hole and the holding head with 
the feed rod having stopped at a predetermined position after 
advancing, is set to an excessively short parts expelling spac 
ing which prevents excessively short parts shorter than nor 
mal length from reaching the receiving hole. 
0011. There are cases where excessively long parts longer 
than normal length and excessively short parts shorter than 
normal length are mixed with shaft-like parts of normal 
length. Since the parts feeder or the feed path has disposed 
therein the excessively long parts detecting means for detect 
ing and removing excessively long parts longer than normal 
length, excessively long parts are removed in this excessively 
long parts detecting means. Therefore, at the time when a 
shaft-like part reaches the holding head of the feed rod, exces 
sively long parts have already been removed. 
0012 Next, a shaft-like part held by the holding head is a 
part of normal length or an excessively short part. In the case 
where a shaft-like part of normal length has been held by the 
holding head, the travel of the holding head allows the front 
end of the shaft-like part to be inserted into the receiving hole 
in the electrode, so that this shaft-like part is correctly held in 
the receiving hole. However, in the case where an excessively 
short part has been held by the holding head, the excessively 
short parts expelling spacing prevents the excessively short 
part from reaching the receiving hole, so that insertion into the 
receiving hole becomes impossible. If it is arranged that it fall 
off the holding head, the expelling can be effected immedi 
ately in front of the receiving hole. 
0013 As described above, excessively long parts are 
expelled in advance in the parts feeder or in the feed path, and 
an excessively short part held by the holding head can be 
expelled immediately in front of the receiving hole in the 
electrode. That is, since the region where excessively long 
parts are expelled is located on the upstream side which is 
flexible in terms of space, and since the region where exces 
sively short parts are expelled is located on the downstream 
side, abnormal parts are systematically removed in a travel 
path for shaft-like parts. 
0014. Therefore, a treatment is performed such that after 
an excessively long part has been expelled in advance, the 
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excessively short part alone cannot reach the receiving hole, 
with a normal or excessively short part held by the holding 
head. In other words, parts are removed by a method such that 
excessively long parts are expelled in a region where the 
expelling is facilitated and excessively short parts are pre 
vented them from reaching the receiving hole. Therefore, 
excessively long and short parts are removed at places Suit 
able for their respective removals, so that normal parts alone 
can be reliably fed to the electrode, while the welding of 
abnormal parts can be reliably prevented, thereby realizing a 
highly reliable parts treatment for the Subsequent steps. 
0015 The excessively long parts detecting means is desir 
ably constituted by a pass control member which locks the 
excessively long portion of a shaft-like part and which is 
disposed in the travel path of the parts feeder. 
0016 Since the pass control member locks the excessively 
long portion of a shaft-like part, excessively long shaft-like 
parts are reliably detected. Since the pass control member 
disposed in the travel path of the parts feeder receives the 
excessively long portion of an excessively long part coming 
traveling, the excessively long part changes its attitude. 
Therefore, being an abnormal part can be reliably detected on 
the basis of such change. Usually, it is arranged that shaft-like 
parts, which are long-sized, be transferred in a vertically 
Suspended State. Consequently, abnormal parts can be 
detected simply by disposing at a predetermined height the 
pass control member adapted to catch an excessively long 
portion. 
0017. The excessively long parts detecting means is desir 
ably constituted by a sensor means adapted to be operated by 
the excessively long portion of a shaft-like part and disposed 
in the feed path. 
0018. Since the sensor means detects the excessively long 
portion of a shaft-like part to emit an operating signal, the 
excessively long shaft-like part can be reliably detected. 
Since the sensor means disposed in the feed path is operated 
by the excessively long portions of traveling excessively long 
parts, being an abnormal part can be reliably detected on the 
basis of the signal obtained thereby. Usually, it is arranged 
that shaft-like parts, which are long-sized, be transferred in a 
Vertically suspended State. Consequently, abnormal parts can 
be detected simply by disposing at a predetermined height the 
sensor means adapted to be operated by excessively long 
portions. Further, with Such sensor means disposed in the 
travel path of the parts feeder, it is possible to effect detection 
of excessively long parts inside the parts feeder. 
0019 Advance of the feed rod desirably stops at a position 
where the axis of a shaft-like part held by the holding head 
coincides with the axis of the receiving hole, and a shaft-like 
part of normal length is inserted from this position into the 
receiving hole. 
0020. As described above, after coincidence between the 
axes of shaft-like part and receiving hole, the shaft-like part is 
inserted into the receiving hole in the presence of the exces 
sively short parts expelling spacing. Therefore, normal parts 
are fed to the receiving hole in the usual correct operation, and 
predetermined welding is performed. 
0021. The electrode having the receiving hole desirably 
includes a detecting means for detecting a shaft-like part 
being inserted into the receiving hole. 
0022. A shaft-like part being inserted into the receiving 
hole can be confirmed by the detecting means. In the case 
where the advance operation of the electrode is effected by a 
signal emitted in response to this confirmation, the electrode 
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operation is effected after confirmation of the presence of a 
shaft-like part, so that the so-called unloaded hammering with 
a shaft-like part absent can be prevented. 
0023 The detecting means is desirably arranged such that 
an electrifying path is completed by interposition of a shaft 
like part in the electrifying path. 
0024. Since the electrifying path is completed by the pres 
ence of a shaft-like part in this manner, when a shaft-like part 
is in the receiving hole, the advance operation of the electrode 
can be reliably started, preventing the electrode from operat 
ing in the absence of a shaft-like part. Further, when a shaft 
like part held in the electrode is pressed against a mating part 
Such as a steel sheet part, the electrifying path can be com 
pleted by further travel of the shaft-like part. That is, some 
thing like a switch operation is effected between a portion of 
the shaft-like part and a portion of the electrode. In Such case, 
when a shaft-like part is not present in the receiving hole, 
abnormal electrification can be avoided by preventing pas 
sage of welding current. 
0025. The detecting means is desirably a sensor for detect 
ing the presence of a shaft-like part inserted into the receiving 
hole. 

0026. Since the sensor which directly detects the presence 
of a shaft-like part is employed, the presence or absence of a 
shaft-like part can be reliably detected. Further, an arrange 
ment can be made Such that depending on the sensor attaching 
position, the detection of shaft-like parts of normal length is 
effected, but the detection of excessively short parts is not 
effected. With the arrangement thus made, even if an exces 
sively short part is inserted into the receiving hole for one 
reason or another, no signal is issued from the sensor, so that 
abnormal advance of the electrode can be prevented. 
0027. The shaft-like part is a projection bolt comprising a 
shank formed with a male thread, a flange integral with the 
shank, and a welding projection formed on the flange. 
0028. For example, in a car body assembling step for auto 
mobiles, many kinds of projection bolts are welded to a steel 
sheet part; therefore, an operator may pickup projection bolts 
lying on the floor and erroneously put them back to the parts 
feeder, resulting in a mixture of excessively long and exces 
sively short bolts. However, the arrangements and functions 
as described above repel bolts of abnormal length, thereby 
preventing welding of erroneous bolts, eliminating problems 
which otherwise affect the subsequent steps. That is, this is 
useful in a parts feeding environment with excessively short 
parts along mixing in normal bolts. 
0029. The shaft-like parts feeding apparatus described at 

first is arranged such that removal of excessively long, abnor 
mal length shaft-like parts in a feed path extending from a 
parts feeder to a point short of a feed rod, and Subsequent 
removal of excessively short, abnormallength shaft-like parts 
immediately in front of the electrode, i.e., between the hold 
ing head of the feed rod and the electrode are combined by a 
system having a cooperative feature and a system feature. 
However, of the requirements constituting the feed apparatus 
having a system feature, “removal of excessively long, abnor 
mal length shaft-like parts in a feed path extending from a 
parts feeder to a point short of a feed rod' is itself worthy of 
being put to practical use in an independent manner and has 
an independent feature as an invention. Particularly, in a parts 
feeding environment with excessively long, abnormal length 
shaft-like parts alone present, this structural requirement is 
useful. 
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0030. From the standpoint, according to another embodi 
ment of the invention, a shaft-like parts feeding apparatus 
includes a parts feeder for delivering shaft-like parts, and a 
feed path extending from the parts feeder to a point short of a 
feed rod, the feed rod performing a feed operation to insert a 
shaft-like part, held by a holding head, into a receiving hole in 
an electrode, the shaft-like parts feeding apparatus being 
characterized in that an excessively long parts detecting 
means which detects and removes excessively long parts 
longer than normal length is disposed in the parts feeder or in 
the feed path. 
0031. There are cases where excessively long parts longer 
than shaft-like parts of normal length are mixed with shaft 
like parts of normal length. Since the parts feeder or the feed 
path has disposed therein the excessively long parts detecting 
means for detecting and removing excessively long parts 
longer than normal length, excessively long parts are 
removed in this excessively long parts detecting means. 
Therefore, at the time when a shaft-like part reaches the 
holding head of the feed rod, excessively long parts have 
already been removed. 
0032. The excessively long parts detecting means is desir 
ably constituted by a pass control member which locks the 
excessively long portion of a shaft-like part and which is 
disposed in the travel path of the parts feeder. 
0033 Since the pass control member locks the excessively 
long portion of a shaft-like part, excessively long shaft-like 
parts are reliably detected. Since the pass control member 
disposed in the travel path of the parts feeder receives the 
excessively long portion of an excessively long part coming 
traveling, the excessively long part changes its attitude. 
Therefore, being an abnormal part can be reliably detected on 
the basis of such change. Usually, it is arranged that shaft-like 
parts, which are long-sized, be transferred in a vertically 
Suspended State. Consequently, abnormal parts can be 
detected simply by disposing at a predetermined height the 
pass control member adapted to catch an excessively long 
portion. 
0034. The excessively long parts detecting means is desir 
ably constituted by a sensor means adapted to be operated by 
the excessively long portions of shaft-like parts and disposed 
in the feed path. 
0035) Since the sensor means detects the excessively long 
portions of shaft-like parts to emitan operating signal, exces 
sively long shaft-like parts can be reliably detected. Since the 
sensor means disposed in the feed path is operated by the 
excessively long portions of excessively long parts coming 
traveling, being an abnormal part can be reliably detected on 
the basis of the signal obtained. Usually, it is arranged that 
shaft-like parts, which are long-sized, be transferred in a 
Vertically suspended State. Consequently, abnormal parts can 
be detected simply by disposing at a predetermined height the 
sensor means adapted to be operated by excessively long 
portions. Further, with Such sensor means disposed in the 
travel path of the parts feeder, it is possible to effect detection 
of excessively long parts inside the parts feeder. 
0036. The shaft-like part in the excessively long parts 
detecting means desirably assumes a Substantially vertical 
attitude. 
0037. With the shaft-like part thus assuming a substan 

tially vertical attitude, the shaft-like part can be transferred in 
a vertically suspended state. Such transfer attitude allows the 
excessively long portion to be positioned in the lower end 
portion of the excessively long part; disposing, e.g., a pass 
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control member in the lower end portion makes it possible to 
effect detection of the excessively long portion. That is, since 
the shaft-like part has assumed a vertical attitude, detection of 
the excessively long portion can be easily effected by causing 
some member to interfere with the lower end portion or by 
operating the sensor. 
0038. The shaft-like part is a projection bolt comprising a 
shank formed with a male thread, a flange integral with the 
shank, and a welding projection formed on the flange. 
0039 For example, in a car body assembling step for auto 
mobiles, many kinds of projection bolts are welded to a steel 
sheet part; therefore, an operator may pickup projection bolts 
lying on the floor and erroneously put them back to the parts 
feeder, resulting in excessively long bolts mixed in. However, 
the arrangements and functions as described above repel bolts 
of abnormal length, thereby preventing welding of erroneous 
bolts, eliminating problems which otherwise affect the sub 
sequent steps. That is, this is useful in a parts feeding envi 
ronment with excessively long bolts alone mixing in normal 
bolts. 

0040. The shaft-like parts feeding apparatus described at 
first is arranged such that removal of excessively long, abnor 
mal length shaft-like parts in a feed path extending from a 
parts feeder to a point short of a feed rod, and Subsequent 
removal of excessively short, abnormallength shaft-like parts 
immediately in front of the electrode, i.e., between the hold 
ing head of the feed rod and the electrode are combined by a 
system having a cooperative feature and a system feature. 
However, of the requirements constituting the shaft-like parts 
feeding apparatus having a system feature, “removal of 
excessively short, abnormal length shaft-like parts immedi 
ately in front of the electrode, i.e., between the holding head 
of the feed rod and the electrode' is itself worthy of being put 
to practical use in an independent manner and has an inde 
pendent feature as an invention. Particularly, in a parts feed 
ing environment in which shaft-like parts which mix in shaft 
like parts of normal length are excessively short, abnormal 
length shaft-like parts alone, this structural requirement is 
useful. 

0041. From the standpoint, according to another embodi 
ment of the invention, a shaft-like parts feeding apparatus 
includes a parts feeder for delivering shaft-like parts, and a 
feed path extending from the parts feeder to a point short of a 
feed rod, the feed rod performing a feed operation to insert a 
shaft-like part, held by a holding head, into a receiving hole in 
an electrode, the shaft-like parts feeding apparatus being 
characterized in that the spacing between the receiving hole 
and the holding head with the feed rod having stopped at a 
predetermined position after advancing, is set to an exces 
sively short parts expelling spacing which prevents exces 
sively short parts shorter than normal length from reaching 
the receiving hole. 
0042. A shaft-like part held by the holding head is a part of 
normal length or an excessively short part. In the case where 
a shaft-like part of normallength has been held by the holding 
head, the travel of the holding head allows the front end of the 
shaft-like part to be inserted into the receiving hole in the 
electrode, so that this shaft-like part is correctly held in the 
receiving hole. However, in the case where an excessively 
short part has been held by the holding head, the excessively 
short parts expelling spacing prevents the excessively short 
part from reaching the receiving hole, so that insertion into the 
receiving hole becomes impossible. If it is arranged that it fall 
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off the holding head, the expelling of excessively short parts 
can be effected immediately in front of the receiving hole. 
0043. An arrangement is desirable in which the holding 
head is provided with an air opening for spouting compressed 
air to deliver the shaft-like part toward the receiving hole. 
0044) With the arrangement thus made, since a shaft-like 
part of normal length is inserted into the receiving hole, it is 
reliably inserted to a predetermined position in the receiving 
hole by spouting, in that state, compressed air from the air 
opening. Since compressed air is spouted in this manner with 
the shaft-like part inserted into the receiving hole, even if the 
hydrodynamic pressure of the compressed air biasedly acts 
on the shaft-like part, the latter can continue being Smoothly 
inserted into the receiving hole irrespective of such bias load 
of hydrodynamic pressure with the inserted portion serving as 
a guide. 
0045. On the other hand, an excessively short part does not 
reach the receiving hole and hence it is not inserted therein. 
Therefore, when compressed air is spouted in this state from 
the air opening, the hydrodynamic pressure of the com 
pressed air biasedly acts on the shaft-like part. Consequently, 
the shaft-like part assumes an inclined State, so that it is 
impossible for the shaft-like part to be delivered from the 
holding head to advance into the receiving hole. That is, the 
bias load causes the shaft-like part to be tilted to fall off the 
holding head. In this manner, combination of the setting of the 
excessively short parts expelling spacing and the spouting of 
compressed air from the air opening effects the reliable expel 
ling of excessively short parts. 
0046 the excessively short parts expelling spacing is 
desirably a spacing Such that when the holding head travels 
toward the receiving hole, a shaft-like part of normal length 
can be inserted at its front end into the receiving hole, but that 
an excessively short part cannot reach at its front end the 
receiving hole. 
0047. As described above, since the excessively short 
parts expelling spacing is set on the basis of the relative 
relation between the receiving hole and the holding head 
traveling toward the receiving hole, the shaft-like part of 
normal length is Smoothly inserted into the receiving hole in 
the manner described above, while excessively short parts are 
expelled without reaching the receiving hole. 
0048 Advance of the feed rod is desirably arranged such 
that the feed rod stops at a position where the axis of the 
shaft-like part held by the holding head coincides with the 
axis of the receiving hole and that the shaft-like part of normal 
length is inserted from this stop position into the receiving 
hole. 

0049. As described above, after the axes of the shaft-like 
part, held by the holding head, and the receiving hole have 
coincided, the shaft-like part is inserted into the receiving 
hole in the presence of the excessively short parts expelling 
spacing. Therefore, normal parts are fed to the receiving hole 
in the usual normal operation and predetermined welding is 
performed. 
0050 the electrode having the receiving hole desirably 
includes a detecting means for detecting a part-like part being 
inserted into the receiving hole. 
0051. The shaft-like part being inserted into the receiving 
hole can be confirmed by the detecting means. In the case 
where the advance operation of the electrode is effected by a 
signal emitted in response to this confirmation, the electrode 
operation is effected after confirmation of the presence of a 
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shaft-like part, so that the so-called unloaded hammering with 
a shaft-like part absent can be prevented. 
0.052 the detecting means is desirably arranged such that 
an electrifying path is completed by interposition of a shaft 
like part in the electrifying path. 
0053 Since the electrifying path is completed by the pres 
ence of a shaft-like part in this manner, when a shaft-like part 
is in the receiving hole, the advance operation of the electrode 
can be reliably started, preventing the electrode from operat 
ing in the absence of a shaft-like part. Further, when a shaft 
like part held in the electrode is pressed against a mating part 
Such as a steel sheet part, the electrifying path can be com 
pleted by further travel of the shaft-like part. That is, some 
thing like a switch operation is effected between a portion of 
the shaft-like part and a portion of the electrode. In Such case, 
when a shaft-like part is not present in the receiving hole, 
abnormal electrification can be avoided by preventing pas 
sage of welding current. 
0054 the detecting means is desirably a sensor for detect 
ing the presence of a shaft-like part inserted into the receiving 
hole. 
0055 Since a sensor which directly detects the presence of 
a shaft-like part is employed, the presence or absence of a 
shaft-like part can be reliably detected. Further, an arrange 
ment can be so made Such that depending on the sensor 
attaching position, the detection of shaft-like parts is effected, 
but the detection of excessively short parts is not effected. 
With the arrangement thus made, even if an excessively short 
part is inserted into the receiving hole for one reason or 
another, no signal is issued from the sensor, so that abnormal 
advance of the electrode can be prevented. 
0056 the shaft-like part is a projection bolt comprising a 
shank formed with a male thread, a flange integral with the 
shank, and a welding projection formed on the flange. 
0057 For example, in a car body assembling step for auto 
mobiles, many kinds of projection bolts are welded to a steel 
sheet part; therefore, an operator may pickup projection bolts 
lying on the floor and erroneously put them back to the parts 
feeder, resulting in a mixture of excessively long and exces 
sively short bolts. However, the arrangements and functions 
as described above repel bolts of abnormal length, thereby 
preventing welding of erroneous bolts, eliminating problems 
which otherwise affect the subsequent steps. That is, this 
arrangement is useful in a parts feeding environment with 
excessively short bolts alone mixing in normal bolts. 
0058. The shaft-like parts feeding apparatus described at 

first rests on the premise that the apparatus includes a parts 
feeder for delivering shaft-like parts, and a feed path extend 
ing from the parts feeder to a point short of a feed rod, and that 
the feed rod performs a feed operation to insert a shaft-like 
part into a receiving hole in an electrode. However, as 
described above, it sometimes occurs that a shaft-like part 
fails to be inserted into the receiving hole, and instead it 
returns to its original position as it is held by the holding head. 
If such returning operation takes place, the shaft-like part held 
by the holding head will interfere with a shaft-like part stand 
ing by to cause the two shaft-like parts to be intertwined to 
damage peripheral structures. A measure for solution of Such 
problems is itself worthy of being put to practical use in an 
independent manner and has an independent feature as an 
invention. 
0059 From the standpoint described above, according to 
another embodiment of the invention, a shaft-like parts feed 
ing apparatus is of the type in which the feed rod performs a 
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feed operation to insert a shaft-like part, held by the holding 
head of a feed rod, into a receiving hole in an electrode, the 
shaft-like parts feeding apparatus being characterized in that 
the holding head is provided with a recess for holding a 
shaft-like part, the bottom of the recess being formed with a 
Support Surface for the shaft-like part to sit on, the Support 
Surface being provided with an air opening for spouting air for 
delivery of the shaft-like part, the spouting of air from the air 
opening being set Such that it ends during the return operation 
of the feed rod. 
0060. However, in the case of occurrence of a phenom 
enon Such as one in which a shaft-like part preceedingly 
inserted into the receiving hole in the electrode remains in the 
receiving hole without being welded to a mating member due 
to failure of passage of welding current, another in which the 
receiving hole is clogged with foreign matter Such as spatter, 
or another in which the shaft-like part abuts against the end 
surface of the electrode due to disturbance of the relative 
position between the shaft-like part and the receiving hole, 
sometimes it becomes impossible for the shaft-like part to 
advance into the receiving hole, and with the bolt held by the 
holding head, the feed rod returns to its original position. 
0061. Now, in the invention, since the spouting of air from 
the air opening is set Such that it ends during the return 
operation of the feed rod, the shaft-like part which is returning 
as it is held by the holding head is blown off during the return 
operation by air spouting, so that the holding head becomes 
empty by the time it reaches a predetermined return position. 
Therefore, there is no possibility that the shaft-like part held 
by the holding head will interfere with a shaft-like part stand 
ing by to cause the two shaft-like parts to be intertwined, 
which, in turn, causes clogging of parts or causes the shaft 
like part having taken an abnormal direction to damage 
peripheral structures. 
0062. The spouting of air from the air opening is desirably 
set such that it starts after the front end of the shaft-like part 
held by the holding head has advanced into the receiving hole. 
0063. Since air spouting is started after the frontend of the 
shaft-like part has advanced into the receiving hole in this 
manner, even if the front end of the shaft-like part swings 
from side to side it will smoothly advance into the innermost 
part as guided by the inner Surface of the receiving hole. In a 
free state in which the front end of the shaft-like part does not 
advance into the receiving hole, if the hydrodynamic pressure 
of the spouted air acting on the shaft-like part acts with any 
bias, the front end of the shaft-like part will deviate from the 
axis, making it impossible to advance into the receiving hole. 
Such biased hydrodynamic action occurs with a notably high 
probability. Since air spouting is started after the front end of 
the shaft-like part has advanced into the receiving hole, the 
above problem of the impossibility of advance is solved. In 
other words, in a period when there is no spouting of air, and 
at a stage where the front end of the shaft-like part has caused 
no positional deviation, it is reliably advanced into the receiv 
ing hole; thus, a Smooth operation Such as one described 
above can be secured. 
0064. The travel locus of the holding head is desirably set 
such that advance of the feed rod stops at a position where the 
axes of the shaft-like part and the receiving hole coincide, and 
Subsequent to this stoppage the holding head travels in the 
axial direction of the receiving hole. 
0065. Since the travel locus described above is imparted to 
the holding head, the shaft-like part is reliably inserted into 
the receiving hole. Particularly, it is inserted with coincidence 
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between the axes of the shaft-like part and receiving hole, 
thereby extremely facilitating insertion displacement in a 
state of coincidence of axes, and remarkably improving the 
operating reliability. That is, the inserting operation becomes 
a simplestone on a single imaginary axis, allowing a unit Such 
as an air cylinder capable of providing highly accurate dis 
placement to be employed as a driving means; this is effective 
from the standpoint of the operating reliability of the appara 
tuS. 

0.066 the shaft-like part is a projection bolt comprising a 
shank formed with a male thread, a flange integral with the 
shank, and a welding projection formed on the flange. 
0067 Since the welding projection or the flange surface 
can be sat on the Support Surface, the holding stability of the 
projection bolt is improved. Further, since the air spouted 
from the air opening acts on the welding projection or on the 
flange Surface, the hydrodynamic pressure of the spouted air 
acts on a wide area to provide a reliable press-out force for 
projection bolt delivery. 
0068. The shaft-like parts feeding apparatus described at 

first rests on the premise that the apparatus includes a parts 
feeder for delivering shaft-like parts, and a feed path extend 
ing from the parts feeder to a point short of a feed rod, and that 
the feed rod performs a feed operation to insert a shaft-like 
part into a receiving hole in an electrode. On Such premise, the 
structure of the holding head must be made such that the 
holding of the bolt and the delivery of the bolt are reliably 
performed. A measure which meets such requirement is itself 
worthy of being put to practical use in an independent manner 
and has an independent feature as an invention. 
0069. From the standpoint described above, according to 
another embodiment of the invention, a shaft-like parts feed 
ing apparatus is of the type in which the feed rod performs a 
feed operation to insert a shaft-like part, held by the holding 
head of a feed rod, into a receiving hole in an electrode, the 
shaft-like parts feeding apparatus being characterized in that 
the holding head is provided with a recess for holding a 
shaft-like part, the bottom of the recess being formed with a 
circular Support Surface on which shaft-like part sits, the 
Support Surface having centrally provided therein an air open 
ing for spouting airfor delivery of the shaft-like part, a minute 
air gap being formed between the maximum outer diameter 
portion of the shaft-like part sitting on the Support Surface and 
the inner peripheral surface of the recess. 
0070. When the feed rod travels to a predetermined posi 
tion, compressed air for delivery is spouted from the air 
opening against the shaft-like part sitting on the Support Sur 
face. The hydrodynamic pressure of the spouted air causes the 
shaft-like part to be delivered from the recess to advance into 
the receiving hole and held on the electrode side. 
0071 Since the air gap between the maximum outer diam 
eter portion of the shaft-like part and the inner peripheral 
Surface of the recess is minute, a high channel resistance is 
imparted in this air gap portion to the air flow from the air 
opening. Therefore, the air pressure between the air opening 
and the air gap is set high, Sufficiently securing the pressure 
for delivering the shaft-like part, causing the shaft-like part to 
be reliably delivered from the recess. Further, because of such 
narrow air gap, when the shaft-like part is moving out of the 
recess, the maximum outer diameter portion of the shaft-like 
part is guided by the inner peripheral Surface of the recess, 
providing Smooth delivery. 
0072 Since the air opening opens to the middle of the 
circular Support Surface, the air flow from the air opening is 
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received by the middle of the shaft-like part, thereby causing 
the hydrodynamic pressure to hardly deviate. Therefore, the 
tilt of the shaft-like part can be minimized, facilitating inser 
tion into the receiving hole. Further, sitting the maximum 
outer diameter portion on the Support Surface ensures stabi 
lized holding of the shaft-like part. 
0073. The channel area between the maximum outer 
diameter portion of the shaft-like part and the inner peripheral 
surface of the recess is desirably set smaller than the channel 
area of the air opening. 
0.074 Because of such size relation of the channel areas, 
the air pressure present in a path from the air opening to a 
region between the maximum outer diameter portion and the 
inner peripheral surface of the recess can be made sufficient to 
deliver the shaft-like part. 
0075. In the vicinity of the support surface of the holding 
head, an apertured, annular permanent magnet is desirably 
disposed concentric with the Support Surface. 
0076. Therefore, the attractive force of the permanent 
magnet uniformly acts in an annular region on the shaft-like 
part, so that the sitting of the shaft-like part on the Support 
surface can be secured under high stability. Further, since the 
permanent magnet is disposed concentrically with the Sup 
port Surface and is provided with an aperture, the aperture and 
the air opening can be concentrically disposed in opposed 
relation to each other, being effective for structural simplifi 
cation. 

0077 the recess is desirably a tapered hole such that the 
side into which a shaft-like part advances is large in diameter. 
0078. When the shaft-like part is delivered from the recess 
by compressed air, at the early stage the traveling speed of the 
shaft-like part is slow, but once it starts traveling the speed 
rapidly increases. If it advances into the receiving hole in the 
electrode at a high speed in this manner, wear in the edge and 
inner surface of the receiving hole would abnormally 
progress. However, since the recess is in the form of a tapered 
hole, as described above, the air gap between the maximum 
outer diameter portion of the shaft-like part and the inner 
peripheral surface of the tapered hole becomes wider as the 
shaft-like part travels, and hence the channel area of the air 
gap portion gradually increases. Therefore, the amount of air 
escaping from the air gap portion increases, gradually 
decreasing the pressure in a region extending from the air 
opening to the air gap portion, so that the press-out thrust on 
the shaft-like part is kept low, Suppressing a rise in the trav 
eling speed of the shaft-like part. Therefore, suitably selecting 
a taper angle for the tapered hole makes it possible to set the 
speed of advance into the receiving hole at a value effective 
for minimization of the abnormal wear or the like, enabling 
prolongation of the durability of the electrode. Further, since 
the side into which shaft-like parts advances is largerin diam 
eter, reception of the shaft-like part in the recess is smoothly 
effected. 

007.9 The diameter of the aperture in the permanent mag 
net is desirably set equal to or larger than the diameter of the 
air opening. 
0080 Making the diameters of the aperture and air open 
ing equal to each other in this manner allows the aperture to 
form a portion of the air opening; this is effective for struc 
tural simplification. Further, making the diameter of the aper 
ture larger than that of the air opening also allows the air 
opening to secure a predetermined channel area; thus, the 
same effect as above is obtained. 
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I0081. The ratio of the diameter of the air opening to the 
diameter of the support surface is desirably 0.23-0.68. 
I0082. The diameters of the support surface and air opening 
have a close connection to the setting of the press-out pressure 
on the shaft-like part. In the case where the ratio is less than 
0.23, i.e., where the diameter of the air opening is too small as 
compared with the diameter of the support surface, sufficient 
flow rate cannot be secured, requiring prolonged time for a 
rise in the press-out pressure on the shaft-like part; this is not 
preferable from the standpoint of feed efficiency. Further, in 
the case where the ratio exceeds 0.68, i.e., where the diameter 
of the air opening is too large as compared with the diameter 
of the Support Surface, the press-out pressure on the shaft-like 
part rapidly rises, and the shaft-like part tends to tilt depend 
ing on the bias load of hydrodynamic pressure at the time; this 
is not preferable from the standpoint offeed accuracy. 
I0083. The taper angle of the tapered hole is desirably 
14-17 degrees. 
I0084 the taper angle, as described above, has a close 
connection to the setting of the speed at which the shaft-like 
part advances into the receiving hole. In the case where the 
taper angle is less than 14 degrees, the channel area of the air 
gap portion which increases with the travel of the shaft-like 
part cannot be given a large value, so that a rise in the traveling 
speed of the shaft-like part cannot be fully suppressed. There 
fore, it follows that the traveling speed of the shaft-like part is 
too high; this is not desirable. Further, in the case where the 
taper angle exceeds 17 degrees, the channel area of the air gap 
portion which increases with the travel of the shaft-like part 
Suddenly increases, so that the traveling speed of the shaft 
like part cannot be properly maintained. Therefore, it follows 
that the traveling speed of the shaft-like part is too slow; this 
is not desirable. 
I0085. The opening in the air opening is desirably made in 
the form of an annular Support edge on which the welding 
projection sits. 
I0086. Since the welding projection is sitting on the support 
edge in an annular state, Support stability for the welding 
projection is improved. 
I0087 the shaft-like part is a projection bolt comprising a 
shank formed with a male thread, a flange integral with the 
shank, and a welding projection formed on the flange. 
I0088 Since the welding projection or the flange surface 
can be sat on the Support Surface, the holding stability of the 
projection bolt is improved. Further, since the air spouted 
from the air opening acts on the welding projection or on the 
flange Surface, the hydrodynamic pressure of the spouted air 
acts on a wide area to provide a reliable press-out force for 
projection bolt delivery. 
0089. These and other features of the invention will 
become more apparent from the following description given 
with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0090 FIG. 1 is an overall perspective view and a front 
view of a projection bolt; 
0091 FIG. 2 is a perspective view and a partial longitudi 
nal sectional view of a parts feeder; 
0092 FIG.3 is a sectional view showing bolts of different 
lengths in a Suspension transfer section; 
0093 FIG. 4 is a side view of a rectilinear motion feeder; 
0094 FIG. 5 is a sectional view and a partial perspective 
view of a detecting unit; 
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0095 FIG. 6 is a schematic side view showing step by step 
a feed operation for normal bolts: 
0096 FIG. 7 is a schematic side view showing step by step 
a feed operation for excessively short bolts; 
0097 FIG. 8 is a sectional view of a movable electrode in 
another embodiment; and 
0098 FIG. 9 is a detailed structural view and a control 
circuit diagram of a holding head. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0099 Preferred embodiments of the shaft-like parts feed 
ing apparatus of the invention will now be described. 
0100 Embodiments are arranged such that removal of 
excessively long part longer than normal length and removal 
of excessively short parts shorter than normal length are sys 
tematically effected. The embodiments of all such systems 
include an invention directed to an excessively long part 
detecting means as the principal object, an invention directed 
to an excessively short parts expelling spacing as the principal 
object, and an invention directed to the structure of the holing 
head of a holding rod as the principal object. 
0101 First, a first embodiment will be described. 
0102) A shaft-like part in this first embodiment is a pro 

jection bolt made of iron, as shown in FIG. 1 (B). The pro 
jection bolt 1 comprises a shank 2 formed with a male thread, 
a circular flange 3 integral with the shank 2, and a welding 
projection 4 formed on the flange 3. The projection bolt will 
sometimes be referred to simply as a bolt. 
0103) The flange 3 is the maximum outer diameter portion 
of the bolt 1. 
0104 And, the welding projection 4 is formed by a tapered 
section 4B consisting of agentle slope Surface 4A, the tapered 
section 4B being concentric with the flange 3 and having a 
sharp-pointed apex C formed in the middle. 
0105 FIG. 1 (A) is a perspective view of the apparatus in 

its entirety. 
0106 First, the structure of a parts feeder and peripherals 
will be described. 
0107. A parts feeder 6 is fixed on a stand 5 which is a 
stationary member. As this parts feeder 6, various types are 
employed, including one in which parts are delivered from a 
delivery path in a vibration type bowl, another in which 
magnets attached to a rotative plate attract a predetermined 
number of parts and deliver them from a delivery path, and 
another in which a rotative disk transfers parts to a transfer 
path and deliver them from a delivery path. This embodiment 
employs a type in which parts are delivered from a delivery 
path in a vibration type bowl. 
0108 Projection bolts 1 delivered from a vibration type 
bowl 7 are transferred along a sloping guide rail 8. This guide 
rail 8, as shown in FIG. 1 (B), is in the form of two long-sized 
rail members 9 and 10 which are integrated in a parallel state 
by a joining member 11. A transfer space 12 is defined 
between the rail members 9 and 10, and the shank 2 of the bolt 
1 passes therethrough. And, the flange 3 slides on the upper 
surfaces of the rail members 9 and 10; therefore, the bolt 11 is 
in a so-called hanging state. 
0109 The bolt 1 transferred along the guide rail 8 is fed 
into a delivery unit 13 in general use. The delivery unit 13 
delivers bolts 1 one by one to a remote place. Though not 
illustrated, the internal structure of the delivery unit 13 is such 
that of the bolts 1 entering the delivery unit 13, only one is 
caused to travel therein and compressed air is spouted against 
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the bolt 1 thus traveling, thereby delivering it at high speed 
into a feed hose 14. The reference character 15 denotes a feed 
pipe for compressed air, connected to the delivery unit 13. 
0110. In addition, the reference character 16 denotes an 
accumulation box, which replenishes bolts 1 to the bowl 7. 
Also, the reference character 17 denotes a control box storing 
various control devices to perform operation control of the 
parts feeder 6, operation control of the delivery unit 13, and 
operation control of a feed rod 20 to be later described. 
0111. Next, a parts feeding device 19 will be described. 
0112 The parts feeding device 19 is used to receive a bolt 
1 from the delivery unit 1 by the holding head 21 of a feed rod 
20 and allow it to reach a movable electrode 22 which is the 
destination. This movable electrode 22 is adapted to advance 
and retract substantially vertically. An outer cylinder 25 is 
fixed to the slopping section 24 of a right-triangle-shaped 
frame 23. The feed rod 20 is stored for advance and retraction 
in the outer cylinder 25. An air cylinder 26 is joined to the 
upper end of the outer cylinder 25, the piston rod (not shown) 
of the air cylinder 26 being joined to the feed rod 20 to allow 
the latter to advance and retract. 

0113. An air cylinder 28 fixed to a stationary member such 
as a machine frame is joined to the frame 23, it being arranged 
that the output of the air cylinder 28 causes the frame 23, outer 
cylinder 25, feed rod 20, and air cylinder 26 to perform rising 
and lowering motion as a unit. The attached State of the air 
cylinder 28 is set such that the direction of this rising and 
lowering motion is Substantially vertical. 
0114. If the bolt 1 which comes traveling at high speed in 
the feed hose 14 is allowed as such to reach the holding head 
21, the durability of the holding head may lower due to the 
shock of the bolt 1. Therefore, a stop pass unit 30 in general 
use is attached to the frame 23. 

0115 This stop pass unit 30, whose internal structure is 
not illustrated, though, is used to once stop a bolt 1 which 
comes traveling at high speed and then cause it to travel at low 
speed to the holding head 21. An advance and retraction 
member is installed in the stop pass unit 30, the closing of the 
feed path by the advance and retraction member stopping the 
high speed bolt 1. And, when the advance and retraction 
member travels to cancel the closing, the bolt 1 reaches the 
holding head 21 at low speed. An air cylinder 31 is installed to 
advance and retract the advance and retraction member. In 
order to cause the bolt 1 to travel from the stop pass unit 30 to 
reach the holding head 21, a guide pipe 30A is attached to the 
lower side of the stop pass unit 30. 
0116 FIG. 1 (A) shows a state in which the holding head 
21 is positioned immediately below the stop pass unit 30 with 
the feed rod 20 retracted most, and another state in which the 
feed rod 20 has advanced. The bolt 1 is transferred to the 
holding head 21 with the feed rod 20 retracted most, and then 
the feed rod 20 advances and stops immediately below the 
movable electrode 22. Then, when the feed rod 20 and the 
holding head 21 travel upward due to the operation of the air 
cylinder 28, the bolt 1 is fed to the movable electrode 22. 
0117 The manner of feeding the bolt 1 to the movable 
electrode 22 is shown in FIG. 6 (H). A circular recess 32 is 
formed in the top of the holding head 21, and the flange 3 of 
the bolt 1 is sat therein. A circular air opening 33 opens to the 
middle of the recess 32. This air opening 33 is connected via 
an air path 34 to an air breathing pump (not shown). The 
middle of the movable electrode 22 is provided with a receiv 
ing hole 35 into which the shank 2 of the bolt 1 is inserted. 
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0118 When the feed rod 20 advances and the shank 2 
becomes coaxial with the receiving hole 35, advance of the 
feed rod 20 stops. Thereafter, the output of the air cylinder 28 
causes the feed rod 20 and the like to go up substantially 
vertically, whereupon, as shown in two-dot chain lines in FIG. 
6 (H) and in FIG. 6 (I), the front end portion of the shank 2 
advances into the receiving hole 35. At this point of time, 
compressed air is spouted from the air opening 33, causing 
the shank 2 to advance completely into the receiving hole 35. 
The shank 2, having advanced completely into the receiving 
hole, is attracted by a permanent magnet 36 (see FIG. 6 (H)) 
disposed in the innermost part of the receiving hole 35, and 
the holding of the bolt in the movable electrode 22 is effected. 
In addition, in order to secure the stability of the bolt 1 in the 
holding head 21, a permanent magnet 29 is embedded in the 
lower side of the recess 32. 
0119. In addition, FIG. 6 (I) shows on an enlarged scale a 
normal bolt 1B being held by the holding head 21. 
0120 Since compressed air is spouted with the front end 
of the shank 2 inserted into the receiving hole 35, the shank 2 
continues being Smoothly inserted into the receiving hole, 
with the inserted portion serving as a guide portion, even if the 
shank 2 tends to be tilted by the hydrodynamic pressure of the 
compressed air acting biasedly on the welding projection 4 
and flange 3. Setting the outer diameter of the flange 3 smaller 
than the inner diameter of the recess 32 makes it easier for the 
flange 3 to enter the recess 32. However, this causes the 
compressed air to leak outside the flange 3, producing a bias 
load of hydrodynamic pressure, with the shank 2 tending to 
tilt. Under these circumstances, Smooth insertion into the 
receiving hole 35 is effected since the guide portion resulting 
from insertion into the receiving hole 35 suppresses the tilt of 
the shank 2. 
0121 Next, an excessively long parts detecting means will 
be described. 
0122) There are two types of this excessively long parts 
detecting means, one which is incorporated into the parts 
feeder, and the other which is incorporated into a feed path 
extending from the delivery section 18 of the parts feeder 6 to 
the terminal end of the feed hose 14, i.e., to a point short of the 
feed rod 20. 
0123 First, the one incorporated into the parts feeder will 
be described with reference to FIGS. 2 and 3. A transfer step 
38 is installed in the inner periphery of the bowl 7, and a 
suspension transfer section 39 continuous therewith is 
installed. This transfer section 39 is in the form of two wires 
40 and 41. Such as piano wires, disposed with a predetermined 
spacing therebetween. As shown in FIG. 3, the shank 2 of the 
bolt 1 enters between the two wires 40 and 41, the lower side 
of the flange 3 being supported by the wires 40 and 41. That 
is, the bolt 1 is hanged by the two wires 40 and 41. 
0.124. A delivery section 18 is installed to be continuous 
with the wires 40 and 41. This delivery section 18, which also 
serves to transfer the bolt 1 in a hanging state, comprises two 
transfer plates 42 disposed in parallel, with the flange 3 slid 
ing on their upper surfaces 37, 37. Continuous with this 
delivery section 18 is the guide rail 8. 
0.125 the transfer step 38, suspension transfer section 39, 
and delivery section 18 cooperate with each other to form the 
transfer path of the parts feeder 6. 
0126. A pass control member 43 is disposed in the transfer 
path of the parts feeder 7. This pass control member 43 locks 
the excessively long portion of the shank2. The bolts 1 shown 
in two-dot chain lines in FIG. 2 (B) are, from the right-hand 
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side, an excessively long bolt 1A, a normal bolt 1B, and 
excessively short bolt 1C, the portion of the excessively long 
bolt 1A adjacent its lower end being the excessively long 
portion 2A. The pass control member 43 positioned at a 
height which allows passage of the normal bolt 1B but which 
does not allow passage of the excessively long bolt 1A. Here, 
it is fixed between the two transfer plates 42 as by welding or 
bolting. 
I0127. Further, a control plate 44 is disposed above the 
boundary between the suspension transfer section 39 and the 
delivery section 18. This control plate 44 has a downwardly 
opened bridge 45 U-shaped in section joining the two transfer 
plates 42 together in a bridge manner, with the control plate 
44 extending from the front end thereof. The flange 3 of the 
bolt 1 is adapted to pass under the control plate 44 and bridge 
45, with the control plate 44 and bridge 45 preventing the bolt 
1 from projecting upward. When the excessively long bolt 1A 
comes sliding along the Suspension transfer section39, which 
is a transfer path, under the action of the transfer vibration of 
the bowl 7, the excessively long portion 2A is caught by the 
pass control member 43, causing the upper portion of the 
excessively long bolt 1A to tilt to the right, whereupon the 
flange 3 (welding projection 4) is locked as it abuts against the 
lower surface of the control plate 44 and the upper surface 37 
of the delivery section 18, making it impossible for the bolt to 
travel further downstream. 
I0128. The excessively long bolt 1A becoming locked in 
this manner causes a cessation of parts transfer to the guide 
rail 8, allowing the operator to instantly find occurrence of 
abnormality. And, the operator inserts a tool or the like from 
the right of the delivery section 18 (see FIG. 2 (B)) to push 
back the excessively long bolt 1A, now immovable, and then 
extracts it upward for removal. When the excessively long 
bolt 1A is removed in this manner, the next normal bolt 1B, 
passing without contacting the pass control member 43, is 
transferred to the guide rail 8. 
I0129. The normal bolt 1B and excessively short bolt 1C 
passing the pass control member 43 in the manner described 
above reaches by air transfer the holding head 21 of the feed 
rod 20 from the delivery unit 13. 
0.130 FIG.3 is a view, seeing FIG.2 from the left, showing 
the relation between the respective bolts and the pass control 
member 43, illustrating a state in which the excessively long 
portion 2A of the excessively long bolt 1A is caught by the 
pass control member 43 and the others pass the pass control 
member 43. 
I0131 Next, the excessively long parts detecting means 
incorporated in a feed path extending from the delivery sec 
tion 18 of the parts feeder 6 to the terminal end of the feed 
hose 14, i.e., to a point short of the feed rod 20 will be 
described with reference to FIGS. 4 and 5. In this example, a 
rectilinear motion feeder 47 is disposed in a feed path extend 
ing from the delivery section 18 of the parts feeder 6 to the 
delivery unit 13 shown in FIG. 1 (A), the rectilinear motion 
feeder 47 being connected to the delivery unit 13, the recti 
linear motion feeder 47 itselfconstitutingaportion of the feed 
path. 
(0132. The rectilinear motion feeder 47 in the first embodi 
ment is of the type in general use. That is, rail members 48 and 
49 are disposed in parallel to forma hanging type guide rail 50 
as shown in FIG. 1 (B). Transfer vibration is imparted to this 
guide rail 50, whereby the bolt 1 is transferred to the right in 
FIG. 4. In order to generate Such vibration, an excitation unit 
51 is installed. 
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0133. This excitation unit 51 comprises a lower base plate 
52 and an upper base plate 53 which are joined together by 
two sheet springs 54 and 55, with an electromagnetic type 
vibrator 56 disposed therebetween. the guide rail 50 is joined 
to the upper base plate 53. The lower base plate 52 is con 
nected to the stationary member 27 through cushion rubbers 
57. Further, in order to prevent the bolt 1, hanging state from 
the guide rail 50, from inching upward, a press-down rail 46 
is installed. 
0134. A detecting unit 60, which is the excessively long 
parts detecting means, is disposed in the vicinity of the middle 
of the rectilinear motion feeder 47. In FIG. 4, this detecting 
unit 60 is shown in two-dot chain lines. 
0135 FIGS. 5 (A) through (C) are sectional views of the 
detecting unit 60 shown in FIG. 4. Attached to the rail mem 
ber 49 is a sensor means for detecting the excessively long 
bolt 1A, normal bolt 1B, and excessively short bolt 1C.. Vari 
ous types of this sensor means, including a phototransistor, 
can be employed, but here an ordinary proximity Switch 
which magnetically detects the shank 2 of the bolt 1 is 
employed. A first sensor 61 is attached at a position for 
detecting the excessively long portion 2A of the excessively 
long bolt 1A. A second sensor 62 is attached at a position for 
detecting the lower end of the normal bolt 1B. 
0.136 Further, a presence detecting sensor 63 for detecting 

all bolts, excessively long, normal, and excessively short, is 
attached to the upper portion of the rail member 48. This 
presence detecting sensor 63 has connected thereto a timer 
(not shown), the arrangement being Such that a clock opera 
tion is effected by an operating signal from the sensor 63 and 
a signal is issued after the laps of a predetermined time. In 
addition, these sensors 61, 62, and 63 are arranged in a ver 
tical straight line along the shank 2, as shown in FIG. 5 (E). 
0.137 Therefore, when an operating signal is issued from 
the first sensor 61, this gives notice that the excessively long 
bolt 1A has come traveling to the detecting unit 60, and it is 
removed from the guide rail 50 by a removing device to be 
later described. Further, when an operating signal is issued 
from the second sensor 62, the normal bolt 1B having come 
traveling to the detection unit is detected and it travels along 
the guide rail 50 without operating the removing device. 
Further, when the excessively short bolt 1C comes traveling, 
no actuating signal is issued from either of the first and second 
sensors 61 and 62. And, after the lapse of a predetermined 
time in response to a signal from the presence detecting 
sensor 63, the removing device is operated for removal from 
the guide rail 50. 
0.138. As to the removing device, various types can be 
employed, including one in which the abnormal bolt is 
thrown off by an electromagnetic Solenoid, and another in 
which a lift memberlifts an abnormal bolt for removal. Here, 
the latter type is employed, and FIGS. 5 (D), (E), and (F) are 
a perspective view and side views, showing the removing 
device. Two lift pieces 65 are disposed, extending along the 
tops of the rail members 48 and 49, the two lift pieces 65 being 
integrated by a bridge member 66. As shown in FIG. 5 (E), the 
sensors 61, 62, and 63 are disposed immediately below the lift 
piece 65. 
0.139. A swing rod 67 is fixed to the top of the bridge 
member 66 and adapted to Swing around the axis of a Support 
shaft 68 fixed to the stationary member. In order to effect this 
Swing operation, an electromagnetic actuator 69 is installed, 
with the advance-retraction output from the latter Swinging 
the swing rod 67. 
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0140. When the sensors 16 and 63 sense whether the bolt 
1 is excessively long or excessively short as the flange 3 
passes along the upper surfaces of the lift pieces 65, the 
electromagnetic actuator 69 is operated to Swing the Swing 
rod 67, thereby performing the removal operation by extract 
ing the abnormal bolt 1A or 1C from the guide rail 50. 
0.141. The sequential operation of the sensors 61, 62, and 
63, timer, and electromagnetic actuator 69 of the removing 
device can be simply executed by an ordinary sequence con 
trol device. 
0142. In the above example, the excessively long bolt 1A 
and excessively short bolt 1C are expelled by the removing 
device; however, the excessively long bolt 1A alone may be 
expelled. 
0143. In addition, though not illustrated, by disposing the 
pass control member 43 as shown in FIG. 2 (B) below the 
guide rail 50 which is the feed path, the same operation as the 
one shown in FIG. 2 or 3 can be obtained. 
0144. Next, the excessively short parts expelling spacing 
will be described. 
0145 While the excessively long bolt 1A is detected and 
removed by the excessively long parts detecting means dis 
posed in the parts feeder 6 or in the feed path extending from 
the delivery section 18 of the parts feeder 6 to the end of the 
feed hose 14, in order to remove the remaining excessively 
short bolt 1C an excessively short parts expelling spacing L is 
set between the holding head 21 of the feed rod 20 and the 
receiving hole 35 in the movable electrode 22. 
0146 This excessively short parts expelling spacing L is a 
spacing such that when the normal bolt 1B is lifted by the 
operation of the air cylinder 28, as shown in two-dot chain 
lines in FIG. 6 (H) and in FIG. 6 (I), the front end portion of 
the normal bolt 1B advances into the receiving hole 35 but 
that when the excessively short bolt 1C is lifted by the opera 
tion of the air cylinder 28, as shown in two-dot chain lines in 
FIG. 7 (H) and in FIG. 7 (I), the front end portion of the 
extremely short bolt 1C does not reach the opening in the 
receiving hole 35. 
0147 The first embodiment mentioned above will be 
described. 
0.148. The bowl 7 of the parts feeder 6 contains normal 
bolts 1B but excessively long bolts 1A and excessively short 
bolts 1C sometimes mix therein. When an excessively long 
bolt 1A is to be removed in the parts feeder, as shown in FIG. 
2 (B), the excessively long bolt 1A caught by the pass control 
member 43 is removed by the operator as described above. 
Further, when an excessively long bolt 1A is to be removed in 
the rectilinear motion feeder 47, the detected excessively long 
bolt 1A is extracted from the guide rail 50 by the lift pieces 65. 
0149 When the excessively long bolt 1A is removed in 
this manner, the normal bolt 1B and the excessively short bolt 
1C reaches the stop pass unit 30 as it travels from the delivery 
unit 13 via the feed hose 14, and then transferred to the 
holding head 21. 
0150. The behaviors of the normal bolt 1A are shown in 
FIG. 6. As shown by a circled numeral 1, the normal bolt 1B 
is held by the holding head 21. Then, the feed rod 20, as shown 
by a circled numeral 2, advances until the shank 2 is coaxial 
with the receiving hole 35 (see FIG. 6 (B)). Then, the air 
cylinder 28 lifts the holding head 21 to cause the front end 
portion of the shank 2, as shown by a circled numeral 3, to 
advance into the receiving hole 35 (see FIG. (C)). Subse 
quently, compressed air is spouted from the air opening 33 
and as shown by a circled numeral 4, the shank 2 enters the 
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innermost part of the receiving hole 35 and is attracted by the 
permanent magnet 36 (see FIG. 6y (D). When the feed rod 20 
returns, as shown by a circled numeral 7, the movable elec 
trode 22 advances to press the welding projection 4 of the 
normal bolt 1B against a steel sheet part 72, and a welding 
current is applied thereto. 
0151. In the series of operations described above, since the 
excessively short part expelling spacing is set in the manner 
described above, the shank 2 of the normal bolt 1B is reliably 
inserted into the receiving hole 35 to be held by the movable 
electrode 22 for normal welding. 
0152 The behaviors of the excessively short bolt 1C are 
shown in FIG. 7. As shown in FIG. 7 (C), the shank 2 is so 
short that there is a clearance left between it and the opening 
in the receiving hole 35 even if the head 21 is lifted. If 
compressed air is spouted from the air opening 33 in this 
clearance-left state, the excessively short bolt 1C would be 
tilted to make it impossible for the shank 2 to advance into the 
receiving hole 35. That is, the hydrodynamic pressure due to 
the compressed air acts biasedly on the flange 3; thus, it is 
almost impossible to allow the excessively short bolt 1C to be 
vertically lifted without being tilted by compressed air. 
Therefore, the excessively short bolt 1C, as shown in FIG. 7 
(D), will fail to enter the receiving hole 35, instead falling off 
the movable electrode 22. Alternatively, even if enters the 
receiving hole 35, the attracting magnetic force of the perma 
nent magnet 36 will not sufficiently act on the shank 2; thus, 
as shown in FIG. 7 (E), when the holding head 21 returns in 
the direction circled numeral 5, the shank 2 comes out of the 
receiving hole 35 and likewise falls. 
0153. Close observation of such falling phenomenon of 
the excessively short bolt 1C reveals the following. 
0154 FIG. 7 (I) shows on an enlarged scale a state in 
which the excessively short bolt 1C held by the holding head 
21 vibrates little by little under the action of compressed air 
from the air opening 33. At the stage prior to the spouting of 
compressed air, as shown in FIG. 6 (I), the flange 3 sits on the 
bottom surface of the recess 32 under the action of the attrac 
tive force of the permanent magnet 29. When compressed air 
is spouted from the air opening 33 in this state, the resulting 
hydrodynamic pressure tends to act uniformly on the welding 
projection 4 and flange 3. However, as described above, since 
the inner diameter of the recess 32 is larger than the outer 
diameter of the flange 3, it is virtually impossible to make the 
flange 3 perfectly coaxial with the recess 32; thus, the hydro 
dynamic pressure acts biasedly on the welding projection 4 
and flange 3. Therefore, as shown in solid lines in FIG. 7 (I), 
one side of the flange 3 floats against the attractive force of the 
permanent magnet 29, allowing the compressed air to flow 
out to tilt the shank 2. 

0155 And, since such increase in tilt angle lowers the 
hydrodynamic pressure of the compressed air, the flange 3 
tends to be pulled back to its original position by the attractive 
force of the permanent magnet 29; however, the inertial force 
at the time tilts the bolt to the side opposite to what is shown 
in Solid lines, as shown in FIG. 7 (I), causing the compressed 
air to flow out therefrom. With such phenomenon repeated, 
the shank 2 moves little by little from side to side in a swing 
vibration state. While this swing vibration is repeated a num 
ber of times, the amplitude is amplified to cause the exces 
sively short bolt 1C to fall off the holding head 21. In addition, 
during transition from the solid line position to the two-dot 
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chain line position in FIG. 7 (I) described above, the flange 3 
in its entirety temporarily float from the bottom surface of the 
recess 32. 
0156 The Swing vibration described above is a phenom 
enon produced by the end of the excessively short bolt 1C 
being in a free state with the bolt not reaching the receiving 
hole 35. In this first embodiment, such swing vibration is 
utilized to remove the excessively short bolt 1C. 
0157. As another phenomenon, the tilted excessively short 
bolt 1C is sometimes removed at once as it is blown off the 
recess 32 under the action of the hydrodynamic pressure of 
the compressed air. 
0158. In the first embodiment described above, while the 
air cylinders 26, 28, and 31 are employed, the invention may 
be embodied by replacing these air cylinders by advance 
retraction type electric motors. 
0159. Further, in this first embodiment, the movable elec 
trode 22 is of the advance-retraction type, but it is also pos 
sible to imparta travel function to the movable electrode 22 so 
that the movable electrode 22 may travel from the position to 
which the bolt 1 is fed to a welding position opposed to a 
mating member Such as a steel sheet part. 
(0160 The functions and effects of the first embodiment 
described above are enumerated below. 
0.161 There are cases where in the parts feeder 6, exces 
sively long bolts 1A longer than normal length and exces 
sively short bolts 1C shorter than normal length are mixed 
with normal bolts 1B. Since the parts feeder 6 or the feed path 
has disposed therein the excessively long parts detecting 
means for detecting and removing excessively long parts 
longer than normal length, excessively long bolts 1A are 
removed in this excessively long parts detecting means. 
Therefore, at the time when a projection bolt 1 reaches the 
holding head 21 of the feed rod 20, excessively long bolts 1A 
have already been removed. 
(0162 Next, the bolt 1 held by the holding head 21 is either 
a normal bolt 1B or an excessively short bolt 1C.. In the case 
where the normal bolt1B is held by the holding head 21, since 
the travel of the holding head 21 causes the front end of the 
shank 2 to be inserted into the receiving hole 35, the shank 2 
is correctly held in the receiving hole 35. In the case where the 
excessively short bolt 1C is held by the holding head 21, 
however, the excessively short parts expelling space L pre 
vents the excessively short bolt 1C from reaching the receiv 
ing hole 35, thereby making insertion into the receiving hole 
35 impossible. At this time, if it is arranged that it fall off the 
holding head 35, the expelling of the excessively short bolt 1C 
will be effected immediately in front of the receiving hole 35. 
0163 As described above, excessively long bolts 1A are 
expelled in advance in the parts feeder 6 or in the feed path, 
and an excessively short bolt 1C held by the holding head 21 
can be expelled immediately in front of the receiving hole 35 
in the movable electrode 22. That is, since the region where 
excessively long bolts 1A are expelled is located on the 
upstream side which is flexible in terms of space, and since 
the region where excessively short bolts 1C are expelled is 
located on the downstream side, abnormal bolts are system 
atically removed in a travel path for bolts 1. 
0164. Therefore, after an excessively long bolt 1A has 
been expelled in advance, a treatment is effected in which 
with a normal or excessively short bolt held by the holding 
head 21, an excessively short bolt 1C alone cannot reach the 
receiving hole. In otherwords, parts are removed by a method 
Such that excessively long bolts 1A are expelled in a region 
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where the expelling is facilitated and excessively short bolts 
1C are prevented from reaching the receiving hole 35. There 
fore, excessively long and short ones are removed at places 
suitable for their respective removals, so that normal bolts 1B 
alone can be reliably fed to the electrode 22, reliably prevent 
ing the welding of abnormal bolts, thereby realizing a highly 
reliable parts treatment for the Subsequent steps. 
0165 Said excessively long parts detecting means is a pass 
control member 43 which locks the excessively long portion 
2A of an excessively long bolt 1A and which is disposed in the 
travel path of the parts feeder 6. 
0166 Since the pass control member 43 locks the exces 
sively long portion 2A of an excessively long bolt 1A, the 
excessively long bolt 1A is reliably detected. Since the pass 
control member 43 disposed in the travel path of the parts 
feeder 6 receives the excessively long portion 2A of an exces 
sively long bolt 1A coming traveling, the excessively long 
bolt 1A changes its attitude. Therefore, being an excessively 
long bolt 1A can be reliably detected on the basis of such 
change. Usually, it is arranged that projection bolts 1, which 
are long-sized, be transferred in a vertically Suspended State. 
Consequently, excessively long bolts 1A can be detected sim 
ply by disposing at a predetermined height the pass control 
member 43 adapted to catch an excessively long portion. 
0167 the excessively long parts detecting means is a pass 
control member 43 which locks the excessively long portion 
2A of an excessively long bolt 1A and which is disposed in the 
feed path. 
0168 Since the pass control member 43 locks the exces 
sively long portion 2A of an excessively long bolt 1A, exces 
sively long bolts 1A are reliably detected. Since the pass 
control member 43 disposed in the travel path receives the 
excessively long portion 2A of an excessively long bolt 1A 
coming traveling, the excessively long bolt 1A changes its 
attitude. Therefore, being an excessively long bolt 1A can be 
reliably detected on the basis of such change. Usually, it is 
arranged that projection bolts, which are long-sized, be trans 
ferred in a vertically suspended State. Consequently, exces 
sively long bolts 1A can be detected simply by disposing at a 
predetermined height the pass control member 43 adapted to 
catch an excessively long portion. 
0169 the excessively long parts detecting means is a sen 
Sor means adapted to be operated by the excessively long 
portion 2A of an excessively long bolt 1A and which is 
disposed on the guide rail 50 which is the feed path. 
0170 Since a first sensor 61 which is the sensor means 
detects the excessively long portions 2A of an excessively 
long bolt 1A to emit an operating signal, excessively long 
bolts 1A can be reliably detected. Since the first sensor 61 
disposed on the guide rail 50 is operated by the excessively 
long portion 2A of an excessively long bolt 1A coming trav 
eling, being the excessively long bolt 1A can be reliably 
detected on the basis of the resulting signal. Usually, it is 
arranged that projection bolts 1, which are long-sized, be 
transferred in a vertically suspended State. Consequently, 
excessively long bolts 1A can be detected simply by dispos 
ing at a predetermined height the first sensor 61 adapted to be 
operated by an excessively long portion. Further, with Such 
sensor means disposed in the travel path of the parts feeder 6, 
it is possible to effect detection of excessively long parts 
inside the parts feeder 6. In this case, the first sensor 61, in 
place of the pass control member 43, is attached to transfer 
plate 42. 
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0171 It is arranged that advance of the feed rod 20 stop at 
a position where the axis of a bolt 1 is coaxial with the 
receiving hole 35 and that from this stop position a normal 
bolt 1B be inserted into the receiving hole 35. 
0.172. As described above, after the axes of the normal bolt 
1B and receiving hole 35 have coincided, the normal bolt 1B 
is inserted into the receiving hole 35 in the presence of the 
excessively short parts expelling spacing L. Therefore, the 
normal bolt 1 is fed to the receiving hole 35 in the usual 
correct operation and predetermined welding is performed. 
0173 The projection bolt 1 in the excessively long parts 
detecting means is caused to assume a Substantially vertical 
attitude. 
0.174 With the bolt 1 thus assuming a substantially verti 
cal attitude, the bolt 1 can be transferred in a vertically sus 
pended state. Such transfer attitude allows the excessively 
long portion 2A of an excessively long bolt 1A to be posi 
tioned in the lower end portion of the excessively long bolt 
1A. Disposing, e.g., a pass control member 43 in the lower 
end portion makes it possible to effect detection of the exces 
sively long bolt 1A. That is, since the bolt 1 has assumed a 
vertical attitude, detection of the excessively long bolt 1A can 
be easily effected by causing some member to interfere with 
the lower end portion. 
0.175 the shaft-like part is a projection bolt 1 comprising a 
shank 2 formed with a male thread, a flange 3 integral with the 
shank 2, and a welding projection 4 formed on the flange 3. 
0176 For example, in a car body assembling step for auto 
mobiles, many kinds of projection bolts 1 are welded to a steel 
sheet part 72; therefore, the operator may pick up projection 
bolts 1 lying on the floor and erroneously put them back to the 
parts feeder 6, resulting in a mixture of excessively long bolts 
1A and excessively short bolts 1C.. However, the arrange 
ments and functions as described above repel bolts of abnor 
mal length, thereby preventing welding of erroneous bolts, 
eliminating problems which otherwise affect the subsequent 
steps. 
0177 Alternatively, in a parts feeding environment in 
which projection bolts lying on the floor are excessively long 
bolts 1A alone, the excessively long bolts 1A are removed in 
the excessively long part detecting means, while the normal 
bolts 1B alone are transferred to the subsequent steps; thus, 
welding of erroneous bolts can be prevented. 
0.178 Next, “an arrangement in which excessively short, 
abnormallength shaft-like parts are removed at a point imme 
diately in front of the electrode, i.e., between the holding head 
of the feed rod and the electrode' is put to practical use in a 
parts feeding environment in which shaft-like parts which 
mix in shaft-like parts of normal length are excessively short 
shaft-like parts alone. In this arrangement, there are functions 
and effects as follows. 
(0179 The bolt 1 held by the holding head 21 is either a 
normal bolt 1B or an excessively short bolt 1C.. In the case 
where the normal bolt1B is held by the holding head 21, since 
the travel of the holding head 21 causes the front end of the 
shank 2 to be inserted into the receiving hole 35, the shank 2 
is correctly held in the receiving hole 35. In the case where the 
excessively short bolt 1C is held by the holding head 21, 
however, the excessively short parts expelling space L pre 
vents the excessively short bolt 1C from reaching the receiv 
ing hole 35, thereby making insertion into the receiving hole 
35 impossible. At this time, if it is arranged that it fall off the 
holding head 35, the expelling of the excessively short bolt 1C 
will be effected immediately in front of the receiving hole 35. 
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0180 the holding head 21 is provided with an air opening 
33 for spouting compressed air to deliver the bolt 1 toward the 
receiving hole 35. 
0181. By the above arrangement, the front end of the 
shank 2 of the normal bolt 1B is inserted into the receiving 
hole 35, and in this state, compressed air is spouted from the 
air opening 33, whereby the normal bolt 1B is reliably 
inserted to a predetermined position in the receiving hole. 
Since compressed air is spouted in this manner with the front 
end of the normal bolt 1B inserted into the receiving hole 35, 
even if the hydrodynamic pressure of the compressed air 
biasedly acts on the welding projection or flange of the nor 
mal bolt 1B, the latter can continue being smoothly inserted 
into the receiving hole 35 irrespective of such bias load of 
hydrodynamic pressure with the inserted portion serving as a 
guide. 
0182 On the other hand, an excessively short bolt 1C does 
not reach the receiving hole 35 and hence it is not inserted 
therein. Therefore, when compressed air is spouted in this 
state from the air opening 33, the hydrodynamic pressure of 
the compressed air biasedly acts on the welding projection 4 
or flange 3. Consequently, the excessively short bolt 1C 
assumes an inclined state, so that it is impossible for it to be 
delivered from the holding head 21 to advance into the receiv 
ing hole 35. That is, the bias load causes the excessively short 
bolt 1C to be tilted to fall off the holding head 21. In this 
manner, combination of the setting of the excessively short 
parts expelling spacing L and the spouting of compressed air 
from the air opening 33 effects the reliable expelling of exces 
sively short bolt 1C. 
0183 the excessively short parts expelling spacing L is 
Such a spacing that when the holding head 21 travels toward 
the receiving hole 35, the front end of the normal bolt 1B is 
inserted into the receiving hole 35 but that the front end of the 
excessively short bolt 1C cannot reach the receiving hole. 
0184 As described above, since the excessively short 
parts expelling spacing L is set on the basis of the relative 
relation between the receiving hole 35 and the holding head 
21 traveling toward the receiving hole 35, the normal bolt 1B 
is smoothly inserted into the receiving hole 35 in the manner 
described above, while the excessively short bolts 1C are 
expelled without reaching the receiving hole 35. 
0185. It is arranged that advance of the feed rod 20 stop at 
a position where the axis of the bolt1 held by the holding head 
21 coincides with the axis of the receiving hole 35, and that 
the normal bolt 1 B be inserted from this stop position into the 
receiving hole 35. 
0186. As described above, after the axes of the normal bolt 
1B and receiving hole 35 have coincided, the normal bolt 1B 
is inserted into the receiving hole 35 under the presence of the 
excessively short parts expelling spacing L. Therefore, the 
normal bolt 1B is fed to the receiving hole 35 in the usual 
correct operation, and predetermined welding is performed. 
0187 Further, in a parts feeding environment in which 
projection bolts 1 lying on the floor are excessively short bolts 
1C alone, the normal bolt 1B alone is inserted into the receiv 
ing hole 35 under the presence of the excessively short parts 
expelling spacing L, and predetermined welding is per 
formed. 
0188 Next, a second embodiment will be described with 
reference to FIG. 8. 
0189 In this second embodiment, a function of detecting 
normal bolts 1B is imparted to the movable electrode 22 in the 
first embodiment described above. 
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0190. The movable electrode 22 circular in cross section 
has an end member 74 integrated with a cylindrical electrode 
main body 73 by a threaded section 75. This end member 7 is 
substantially in the form of a cylinder, with an insulation 
cylinder 78 attached to the inside thereof as by adhesion. 
Further, a joint section 77 is integrated with the upper end of 
the electrode main body 73 through a threaded section 76. The 
electrode main body 73 also has an insulation cylinder 79 
fitted therein, with a large diameter hole 80 and a small 
diameter hole 81 formed therein. The two insulation cylinders 
78 and 79 are made of insulating synthetic resin such as 
polypropylene or polyamide resin. 
0191) A heat insulation member 82 slidably fitted in the 
insulation cylinder 79 is composed of a large diametersection 
83 slidable in the large diameter hole 80 and a small diameter 
section 84 slidable in the small diameter hole 81, with the 
permanent magnet 36 embedded and, ed therein. The heat 
insulation member 82 prevents the permanent magnet 36 
from being overheated. And, the heat insulation member 82 is 
made of a conductive material, e.g., stainless steel. The cylin 
drical inner space of the insulation cylinder 78 and the inner 
cylindrical space of the small diameter hole 81 constitute the 
receiving hole 35. 
0.192 An insulation plate 85 is fitted in the inner end 
surface of the joint section 77, and a conductor wire 87 on the 
anode side is connected to a conduction plate 86 closely 
contacted with the insulation plate 85. A compression coil 
spring 88 is interposed between the conduction plate 86 and 
the heat insulation member 82. In addition, the reference 
character 89 denotes an insulation cylinder protecting the 
conductor wire 87. 

(0193 the electrode main body 73, end member 74, heat 
insulation member 82, and the like are made of a conductive 
material, e.g., stainless steel or chromium copper. 
(0194 The bolt 1 inserted into the receiving hole 35 is a 
normal bolt 1B, and the depth of the receiving hole 35 being 
set such that when the end of the shank 2 is contacted with the 
end of the small diameter section 84 under the action of the 
attractive force of the permanent magnet 36, a small clearance 
L1 is defined between flange 3 and the front end of the end 
member 74. Further, a conductor wire 90 on the cathode side 
is connected to the outer peripheral surface of the electrode 
main body 73. 
0.195 The electrifying path is defined by the conductor 
wire 87, conduction plate 86, compression coil spring 88, heat 
insulation member 82, normal bolt 1B, end member 74, end 
member 74, electrode main body 73, and conductor wire 90 in 
the order mentioned. FIG. 8 (A) shows a state in which the 
movable electrode 22 advances to press the welding projec 
tion 4 of the normal bolt 1B against the steel plate part 72. In 
this state, a small clearance L1 is defined between the flange 
3 and the front end of the end member 74, so that the current 
carrying path defined in the order mentioned above is cut by 
the clearance L1. 

0196. When the pressing force on the movable electrode 
22 is further increased to advance it, the reaction therefrom 
causes the heat insulation member 82 to be relatively 
retracted while compressing the compression coil spring 88. 
causing the clearance L1 to disappear. That is, the clearance 
L1 serves the function of a switch. Therefore, the flange 3 and 
the front end of the end member 74 are pressed against each 
other, so that an electric current is passed through the electri 
fying path. With this electric passing state detected, the nor 
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mal bolt 1 B being inserted into the receiving hole 35 can be 
confirmed, and on the basis of this confirmation signal, a 
welding current is passed. 
0.197 When the normal bolt 1 is not inserted into the 
receiving hole 35 for one reason or another, as shown in FIG. 
8 (B), even if the movable electrode 22 advances to press the 
front end of the end member 74 against the steel plate part 72, 
passage of electric current from the conductor wire 87 to the 
conductor wire 90 is not effected; thus, with this no passage of 
electric current used as a trigger signal, passage of welding 
current can be stopped beforehand. Thereby, it is possible to 
avoid an abnormal situation in which the steel plate part 72 
alone melts. 
(0198 Thus, the presence of the normal bolt 1B in the 
electrifying path ensures that usual pressing or passage of 
electric current is effected when the normal bolt 1B is 
inserted; thus, normal welding is performed. 
0199 Further, even if a situation occurs in which the 
excessively short bolt 1C, instead of being expelled, is 
inserted into the receiving hole 35 for one reason or another, 
the shank of the excessively short bolt 1C does not reach the 
small diameter section 84 of the heat insulation member 82, 
causing the electrifying path to fail to be completed, so that 
the same operation as when the normal bolt 1B is not inserted 
into the receiving hole 35 is performed, thereby avoiding an 
abnormal situation. 
0200. The detecting means for detecting the normal bolt 
1B being inserted into the receiving hole 35 is realized by 
completion or incompletion of the electrifying path. On the 
other hand, there is different arrangement in which as another 
detecting means, a sensor 91 is installed in the innermost 
position in the receiving hole 35, as shown in two-dot chain 
lines in FIGS. (A) and (B). Various types can be employed as 
the sensor 91, but the type employed here is a proximity 
switch. 
0201 Since the sensor 91 is disposed in such position, 
although the shank 2 of the normal bolt 1B is detected, no 
detection signal will be obtained from the sensor 91 when the 
normal bolt 1B is not inserted or when the excessively short 
bolt 1C is inserted. With such absence of a detection signal 
used as a trigger signal, the absence of the shank2 is detected, 
so that an abnormal passage of welding current can be pre 
vented. 
0202 In addition, using absence of a detection signal as a 
trigger signal may be realized by an ordinary method. For 
example, an operating signal for the air cylinder 28 adapted to 
operate upon insertion of the shank 2 into the receiving hole 
35 may be used to start the counting of the time of a timer. If 
there is no signal indicating presence of the shank 2 after 
the lapse of a given time, the absence of the shank is con 
firmed by a signal from this timer and no further operation is 
performed. 
0203 Since the rest of the arrangement is the same as in 
the preceding embodiment, the same reference characters are 
added to the parts having the same functions. 
0204. The functions and effects of the second embodiment 
are enumerated as follows. 
0205 the movable electrode 22 having the receiving hole 
35 has the detecting means for detecting the normal bolt 1B 
being inserted into the receiving hole 35. 
0206. The normal bolt 1B being inserted in the receiving 
hole 35 can be confirmed by the detecting means. If it is 
arranged that the signal issued by this confirmation be used to 
perform the advance operation of the movable electrode 22, 
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the electrode operation is performed after confirmation of the 
presence of the normal bolt 1B: therefore, making it possible 
to prevent the so called unloaded hammering with the normal 
bolt 1 B being not inserted or with the excessively short bolt 
1C being inserted. 
0207 the detecting means has its electrifying path com 
pleted by the presence of the normal bolt 1B in the electrify 
ing path. 
0208 Since the electrifying path is completed by the pres 
ence of the normal bolt 1B as described, the advance opera 
tion of the movable electrode 22 can be reliably started when 
the normal bolt 1B has been inserted into the receiving hole 
35, while the operation of the movable electrode 22 with 
absence of the normal bolt 1B can be reliably prevented. 
Further, when the normal bolt 1B held by the movable elec 
trode 22 is pressed against the steel plate part 72, the normal 
bolt 1B further travels to close the clearance L1, thereby 
completing the electrifying path. That is, something like a 
switching operation can be performed between the flange 3 of 
the normal bolt 1B and the end member 74 of the movable 
electrode 22. In such case, abnormal passage of electric cur 
rent can be avoided by preventing passage of welding current 
when the normal bolt 1B is not present in the receiving hole 
35. 
0209 the detecting means is the sensor 91 for detecting the 
presence of the normal bolt1B inserted into the receiving hole 
35. 
0210. The employment of the sensor 91 for directly detect 
ing the presence of the normal bolt B makes it possible to 
reliably detect the presence or absence of the normal bolt 1B. 
Further, attaching the sensor 91 to the innermost position in 
the receiving hole 35 ensures that detection of the excessively 
short bolt 1C is not effected while effecting the detection of 
the normal bolt 1B. By so doing, even if the excessively short 
bolt 1C is inserted into the receiving hole 35 for one reason or 
another, no signalis issued from the sensor 91; thus, abnormal 
advance of the movable electrode 22 can be prevented, and so 
can the passage of electric current. 
0211. The rest of the functions and effects are the same as 
in the preceding embodiment. 
0212 Next, a third embodiment will be described with 
reference to FIG. 9. 
0213. The structure of the holding head 21 and control of 
the spouting of compressed air will be described in detail with 
reference to FIG. 9. 
0214. Although the welding projection 4 of a projection 
bolt 1 is not indicated by the reference characters 4A, 4B, 4C 
in FIG. 9 (A), it is formed by a tapered section 4B consisting 
of agentle slope 4A, as described with reference to FIG. 1 (B), 
the tapered section 4B being concentric with the flange 3 and 
being centrally formed with a pointed top 4C (see FIG.9 (C). 
0215. A minute air gap T1 is defined between the flange 3 
and the inner peripheral surface of a tapered hole 32A facing 
the outer peripheral surface of the flange 3. 
0216 FIG. 9 (B) is a top view of the holding head 21, 
showing that the air opening 33, permanent magnet 29, and 
tapered hole 32A are circular. 
0217. As shown in FIG. 9 (C), the opening in the air 
opening 33 is made in the form of an annular Support edge 
33A, on which the slope surface 4A of the projection 4 sits. 
Therefore, the gentle tapered section 4B of the welding pro 
jection 4 is supported by the support edge 33A. At this time, 
the support edge 33A tends to contact the tapered section 4B 
in a true circle throughout its periphery, so that this contact 
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circle becomes concentric with the welding projection 4. 
Therefore, it follows that it is held by the holding head 21 such 
that axes of the tapered section 32A and shank 2 coincide. 
Further, the presence of the minute air gap T1 reduces the 
amount by which the flange 3 is eccentric with respect to the 
tapered hole 32A, so that concentricity of the axes can be 
secured more reliably. 
0218. The dimensions of the bolt 1 are as follows: the 
length of the shank 2 is 12-25 mm; the diameter of the shank 
2 is 4-7 mm; the diameter of the flange 3 is 9-15 mm; and the 
slope angle of the slope Surface 4 with respect to an imaginary 
plane to which the axis of the shank 2 is perpendicular is 7-12 
degrees, the mass of the bolt1 being 0.0025-0.0055 Kg. In the 
bolt 1 of FIG. 9 (A), the length of the shank 2 is 23 mm; the 
diameter of the shank 2 is 6 mm; the diameter of the flange 3 
is 13 mm; the slope angle is 9 degrees; and the mass is 0.005 
Kg. 
0219. The recess 32 is of a cup type having a predeter 
mined depth, and is in the form of a tapered hole 32A shaped 
such that its side into which the bolt 1 advances, i.e., the 
opening side has a larger diameter. The bottom of the tapered 
hole 32A is provided with a support surface 32B on which the 
welding projection 4 sits. The taper angle 0 of the tapered hole 
32A is 14-17 degrees, and is 15 degrees here. 
0220 the permanent magnet 29 is in the form of an annu 
lus centrally provided with an aperture 29A, the diameter of 
the aperture 29A being the same as that of the air opening 33. 
The diameter D1 of the aperture 29A and air opening 33 is 5 
mm. The permanent magnet 29 is relatively thin, its thickness 
being set to 3 mm here, the number of plies being increased to 
increase the attractive force. It is a two-ply one here, as shown 
in FIG. 9 (A). The permanent magnet 29 is embedded in the 
holding head 21, with a closure plate 32C fitted thereon. The 
hole formed in the middle of this closure plate 32C is the air 
opening 33. Further, in order to further increase the attractive 
magnetic force on the bolt 1, the main body portion of the 
holding head 21 and the closure plate 32C are made of a 
non-magnetic material Such as stainless steel. 
0221) The bolt 1 coming into the tapered hole 32A is 
attracted at its flange 3 onto the support surface 32B by the 
permanent magnet 29. With such attractive force in action, the 
tapered section 4B of the welding projection 4 makes true 
circle-like contact with the support edge 33A, as described 
above. Therefore, a state of coaxialness of the tapered hole 
32A and shank 2 is reliably obtained; this is extremely favor 
able for inserting the shank 2 into the receiving hole 35 in the 
electrode 22. 
0222. As described above, the minute air gap T1 is defined 
between the flange 3, which is the maximum outer diameter 
portion, and the inner peripheral surface of the tapered hole 
32A facing the outer peripheral surface of the flange 3. The 
width of this air gap T1 is 0.1 mm throughout its periphery. 
The diameter D2 of the bottom surface of the tapered hole 
32A, i.e., the support surface, and the inner diameter of the 
portion facing the outer peripheral side of the flange 3 are 
Substantially the same, because the taper angle 0 is so Small 
that the flange 3 is close to the support surface 32B. 
0223) The channel area of the air gap T1 between the 
flange 3 and the tapered hole 32A is set smaller than the 
channel area of the air opening 33. Whereas the channel area 
of the air opening 33 is 19.6 mm, the channel area of the air 
gap T1 is 4.12 mm. Further, the air pressure from the air 
opening 33 is 3-5 Kgf, it being 4 Kgfhere. The air spouted at 
such feed air pressure from the air opening 33 is throttled by 
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the air gap T1 of Small channel area after the tapered section 
4B has left the support edge 33A, so that the air pressure in the 
path extending from the air opening 33 to the air gap T1 does 
not greatly decrease; thus, a sufficient press-out pressure can 
be secured, providing a Sufficient thrust acting on the bolt 1. 
The ratio of the channel area of the air gap T1 to the channel 
area of the air opening 33 is 0.21 in the example described 
above. This ratio is set to 0.15-0.28. If it is less than 0.15, this 
results in the so-called over-throttling, increasing the press 
out pressure, making the initial travel speed of the bolt 1 too 
fast. This is not preferable from the standpoint of wear and the 
like of the receiving hole 35. Further, if it exceeds 0.28, this 
results in the so-called excessive leakage, making the press 
out pressure Scanty, decreasing the travel speed and prolong 
ing the feed time; thus, this is not preferable. 
0224 With these taken into consideration, in the case 
where the diameter of the flange 3 is 9-15 mm, it is appropri 
ate that the inner diameter of the portion of the tapered hole 
32A facing the flange 3 be set to 9.2-15.3, securing the chan 
nel area of the air gap T1 as one having a throttling effect. In 
other words, making a value obtained by adding 0.2-0.3 mm 
to the diameter of the flange 3 be the inner diameter of the 
tapered hole in the air gap T1 is Suitable for securing the 
press-out pressure on the bolt 1. 
0225. The diameter D2 of the support surface 32B and the 
diameter D1 of the air opening 33 are closely connected with 
the thrust pressure (thrust force) acting on the bolt 1. In this 
example, the ratio D1/D2 is 0.38. In the case where this ratio 
is less that 0.23, that is, where the diameter D1 of the air 
opening 33 is too small as compared with the diameter D2 of 
the support surface 32B, the amount of flow from the air 
opening 33 cannot be sufficiently secured, requiring a long 
time in increasing the press-out pressure on the bolt 1; this is 
not preferable from the standpoint offeed efficiency. Further, 
in the case where the ratio exceeds 0.68, that is, where the 
diameter D1 of the air opening 33 is too large as compared 
with the diameter D2 of the support surface 32B, the press-out 
pressure on the bolt 1 sharply increases, causing the bolt to be 
tilted by the bias load of hydrodynamic pressure at the time; 
thus, this is not preferable from the standpoint of feed accu 
racy. 

0226. Since the recess 32 is in the form of the tapered hole 
32 A, the air gap between the flange 3 of the bolt 1 and the 
inner peripheral surface of the tapered hole 32A becomes 
wider with press-out of the bolt 1, and so does the channel 
area of the air gap. Consequently, the amount of air leaking 
from the air gap increases, and the pressure in the path extend 
ing from the air opening 33 to the air gap gradually decreases, 
so that the press-out pressure on the bolt1 is held down and an 
increase in the travel speed of the bolt 1 is suppressed. There 
fore, by Suitably selecting the taper angle 0, the speed at 
which to advance into the receiving hole 35 can be optimized. 
Particularly, since the bolt 1 is attracted by the permanent 
magnet 29, it suddenly leaves the support edge 33A at a point 
of time the pressure from the air opening 33 has risen to some 
extent. The bolt 1 is quickly delivered due to such phenom 
enon of sudden leaving. However, the action of Suppressing a 
rise in the travel speed of the bolt 1 described above controls 
the delivery speed of the bolt 1 to prevent it from becoming 
excessive. 

0227. In the case where the taper angle 0 is less than 14 
degrees, the channel area of the air gap increasing with the 
travel of the bolt 1 cannot be given a large value, and hence a 
rise in the travel speed of the bolt 1 is not suppressed; this is 



US 2008/0240895 A1 

not preferable. Further, in the case where the taper angle 
exceeds 17 degrees, the channel area of the air gap increasing 
with the travel of the bolt 1 suddenly increases, so that the 
travel speed of the bolt 1 cannot be maintained properly. 
Therefore, it follows that the travel speed of the bolt 1 is too 
slow; this is not preferable. 
0228 FIGS. 9 (C) through (F) show various states in 
which the flange 3 sits on the support surface 32B. FIG.9 (C) 
shows the state in which the tapered section 4B of the welding 
projection 4 spreading over the Flange 3 substantially 
throughout is sitting on the support edge 33A. FIG. 9 (D) 
shows a state in which the tapered section 4B is centrally 
provided with a circular ridge 4D supported at its root by the 
support edge 33A. Since it is thus supported at its root by the 
Support edge 33A, Stabilized good Support is obtained irre 
spective of the shape of the ridge 4D. FIG. 9 (E) shows a state 
in which the air opening 33 is formed with a large diameter 
port 33B whose opening serves as the support edge 33A, the 
tapered section 4B being supported by the support edge 33B. 
And, since the ridge 4D is Supported by the large diameter 
port 33B, stabilized good support is obtained irrespective of 
the shape of the ridge 4D. FIG.9 (F) shows the case where the 
support surface 32B is in the form of a tapered surface capable 
of close contact with the tapered surface of the tapered section 
4B. 

0229. As shown in FIG. 9 (C), when the feed rod is 
retracted most, the opening in the tapered hole 32A coincides 
with the opening in the guide pipe 30A. The inner diameter 
D3 of the guide pipe 30A is set smaller than the inner diameter 
D4 of the opening in the tapered hole 32A, allowing the flange 
3 to smoothly advance into the tapered hole 32A. 
0230. Next, the timing for spouting air will be described 
with reference to FIG. 9 (G). 
0231. The operation of the present feeding apparatus is 
performed by a control device 95 composed of a simple 
computer device or sequence operating device. This control 
device 95 is stored in the control box 17 shown in FIG. 1 (A). 
It is arranged that an air switching valve 96 be operated in 
response to a signal from the control device 95. The air 
switching valve 96 has connected thereto a pump device 97 
for feeding operating air. Air pipes 98 and 99 from the air 
switching valve 96 are connected to the air cylinder 26, 
thereby Supplying and exhausting operating air. Further, air 
pipes 100 and 101 from the air switching valve 96 are con 
nected to the air cylinder 28, thereby supplying and exhaust 
ing operating air. Further, an air pipe 102 from the air Switch 
ing valve 96 is connected to the airpath 34 (see FIG. 6) of the 
feed rod 20, thereby spouting air from the air opening 33. In 
addition, the reference character 103 denotes an expansion/ 
contraction coil for causing the air pipe 102 to follow the 
advance and retraction of the feed rod 20. 

0232. As shown in two-dot chain lines and (I) in FIG. 6 (H) 
or as shown in FIG. 9 (A), it is arranged that compressed air 
be spouted from the air opening 33 after the contraction of the 
air cylinder 28 has lifted the head main body 21 to advance the 
front end of the shank 2 into the receiving hole 35. An oper 
ating signal for this purpose is fed to the control device 95 
from a sensor 104 attached to the cylinder 28. The control 
device 95 receiving this signal sends an operating signal to the 
air switching valve 96 and compressed air is fed from the air 
pipe 102 to the air opening 33. 
0233. The spouting of air from the air opening 33 is set 
such that it ends during the return operation of the feed rod 20. 
The return operation of the feed rod 20 is a combination of the 
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extending operation of the air cylinder 28 and the return 
stroke of the air cylinder 26 subsequent thereto. In order to 
continue air spouting to the stage of return stroke, a sensor 
105 is attached to the air cylinder 26. The position of attach 
ment of the sensor 105, as shown in FIG. 1 (A) also, is set in 
the first half of the return stroke. In addition, it may be set in 
the second half. The spouting of air is started in the state 
shown in FIG. 9 (A), and thereafter the feed rod 20 shifts to 
return operation, with air spouting continued halfway to the 
return stroke. Therefore, even if the bolt 1 is held by the 
holding head 21 due to the above-described cause when it is 
returning, the bolt 1 is blown off during the return operation 
by air spouting, so that the holding head 21 will be empty by 
the time it reaches a predetermined return position. Therefore, 
there is no possibility of the bolt 1 interfering with the next 
bolt standing by. 
0234. In addition, in the feed operation, the air gap 
between the inner peripheral surface of the tapered hole 32A 
and the flange 3 increases with advance of the shank 2 into the 
receiving hole 35 and hence the air pressure (press-out thrust) 
acting on the bolt 1 decreases. However, since the attractive 
force of the permanent magnet 36 disposed in the innermost 
part of the receiving hole35 functions in compensation for the 
decrease in air pressure, advance of the bolt 1 into the receiv 
ing hole 35 is reliably effected. 
0235. In the embodiment described above, while the air 
cylinders 26, 28, and 31 are employed, the invention may be 
embodied by replacing these air cylinders by advance-retrac 
tion type electric motors. 
0236 Further, in this embodiment, the movable electrode 
22 is of the advance-retraction type, but it is also possible to 
imparta travel function to the movable electrode 22 so that the 
movable electrode 22 may travel from the feed position to 
which the bolt 1 is fed to a welding position opposed to a 
mating member Such as a steel sheet part. 
0237 Since the rest of the arrangement is the same as the 
preceding embodiments, the same reference characters are 
added to the parts having the same functions. 
0238. The functions and effects of the third embodiment 
described above are enumerated as follows. 

0239. The feed rod 20 travels to a position where the shank 
2 and the receiving hole 35 are coaxial with each other, and 
the front end of the shank 2 is inserted into the receiving hole 
35, whereupon compressed air is spouted from the air open 
ing 33 against the bolt 1 sitting on the support surface 32B. 
The hydrodynamic pressure of the spouted air causes the bolt 
1 to be delivered from the tapered hole 32A to advance into 
the innermost part of the receiving hole 35 and held on the 
electrode side as it is attracted by the permanent magnet 36. 
0240 However, in the case of occurrence of a phenom 
enon Such as one in which the bolt 1 preceedingly inserted 
into the receiving hole 35 in the movable electrode 22 remains 
in the receiving hole 35 without being welded to a steel plate 
part 72 due to failure of passage of welding current, anotherin 
which the receiving hole 35 is clogged with foreign matter 
Such as spatter, or another in which the shank 2 abuts against 
the end surface of the movable electrode 22 due to disturbance 
of the relative position between the bolt 1 and the receiving 
hole 35, sometimes it becomes impossible for the bolt 1 to 
advance into the receiving hole 35, and with the bolt 1 held in 
the holding head 21, the feed rod 20 returns to its original 
position. 
0241. Accordingly, in the third embodiment, since the 
spouting of air form the air opening 33 is set such that it ends 
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during the return operation of the feed rod 20, the bolt 1 which 
is returning as it is held by the holding head 21 is blown off by 
air spouting during the return operation, so that the holding 
head 21 becomes empty by the time it reaches a predeter 
mined return position. Therefore, there is no possibility that 
the bolt 1 will interfere with the next bolt 1 standing by to be 
intertwined therewith, which, in turn, causes clogging of parts 
or causes the bolt 1 having taken an abnormal direction to 
damage peripheral structures. 
0242. The spouting of air from the air opening 33 is set 
such that it starts after the front end of the bolt 1 held by the 
holding head 21 has advanced into the receiving hole 35. 
0243 Since air spouting is thus started after the front end 
of the bolt 1 has advanced into the receiving hole 35, even if 
the bolt 1 swings from side to side it continues smoothly 
advancing into the innermost part as it is guided by the inner 
surface of the receiving hole 35. In a free state in which the 
front end of the bolt 1 does not advance into the receiving hole 
35, if the hydrodynamic pressure of the spouted air acting on 
bolt 1 acts with any bias, the front end of the of the bolt 1 will 
deviate from the axis, making it impossible to for the bolt 1 to 
advance into the receiving hole 35. Such biased hydrody 
namic action occurs with a notably high probability. Since air 
spouting is started after the front end of the bolt 1 has 
advanced into the receiving hole 35, the above problem of the 
impossibility of advance is solved. In other words, in a period 
when there is no air spouting, and at a stage where the front 
end of the bolt 1 has suffered no positional deviation, it is 
reliably advanced into the receiving hole35; thus, the smooth 
operation described above can be secured. 
0244. The travel locus of the holding head 21 is set such 
that advance of the feed rod 20 stops at a position where the 
axes of the bolt 1 and the receiving hole 35 coincide, and such 
that Subsequent to this stoppage the holding head 21 travels in 
the axial direction of the receiving hole 35. 
0245 Since the travel locus described above is imparted to 
the holding head 21, bolt 1 is reliably inserted into the receiv 
ing hole 35. Particularly, it is inserted with coincidence 
between the axes of the bolt 1 and receiving hole 35, thereby 
extremely facilitating insertion displacement in a state of 
coincidence of axes, and remarkably improving the operating 
reliability. That is, the inserting operation becomes a simplest 
one on a single imaginary axis, allowing a unit Such as an air 
cylinder 28 capable of providing highly accurate displace 
ment to be employed as a driving means; this is effective from 
the standpoint of the operating reliability of the apparatus. 
0246 the shaft-like part is a projection bolt 1 comprising a 
shank 2 formed with a male thread, a flange 3 integral with the 
shank 2, and a welding projection 4 formed on the flange 3. 
0247 Since the welding projection 4 or the flange surface 
can be sat on the support surface 32B, the holding stability of 
the projection bolt 1 is improved. Further, since the air 
spouted from the air opening 33 acts on the welding projec 
tion 4 or on the flange surface, the hydrodynamic pressure of 
the spouted air acts on a wide area to provide a reliable 
press-out force for delivery of the projection bolt 1. 
0248. A shaft-like parts feeding apparatus wherein the 
feed rod performs a feed operation to insert a shaft-like part 
held by a holding head into a receiving hole in an electrode, 
the shaft-like parts feeding apparatus being characterized in 
that the holding head is provided with a circular recess for 
holding a shaft-like part, the bottom of the recess being 
formed with a circular support surface on which the shaft-like 
part sits, the Support Surface being centrally provided with an 

Oct. 2, 2008 

air opening for spouting air for delivery of the shaft-like part, 
with a minute air gap defined between the maximum outer 
diameter portion of the shaft-like part sitting on the Support 
Surface and the inner peripheral Surface of the recess. 
0249. The feed rod 20 travels to a position where the shank 
2 and the receiving hole 35 are coaxial with each other, and 
the front end of the shank 2 is inserted into the receiving hole 
35, whereupon compressed air is spouted from the air open 
ing 33 against the bolt 1 sitting on the support surface 32B. 
The hydrodynamic pressure of the spouted air causes the bolt 
1 to be delivered from the tapered hole 32A to advance into 
the innermost part of the receiving hole 35 and held on the 
electrode side as it is attracted by the permanent magnet 36. 
0250 Since the air gap T1 between the flange 3, which is 
the maximum outer diameter portion, and the inner peripheral 
surface of the tapered hole 32A is minute, a high channel 
resistance is imparted in this air gap to the flow of air coming 
from the air opening 33. Therefore, the air pressure between 
the air opening 33 and the air gap T1 is set high so that a 
pressure for delivering the bolt 1 can be sufficiently secured to 
reliably deliver the bolt 1 from the taper hole 32A. Further, 
because of Such narrow air gap, Smooth delivery can be 
attained as the flange 3 of the bolt 1 is guided by the inner 
peripheral surface of the tapered hole 32A when the blot 1 
goes out of the tapered hole 32A. 
0251 Since the air opening 33 opens to the middle of the 
circular support surface 32B, the airflow from the air opening 
33 is supported by the middle of the welding projection 4. 
thereby making it hard for the hydrodynamic pressure of the 
air flow to deviate. Therefore, the tilt of the bolt 1 can be 
minimized, facilitating insertion into the receiving hole 35. 
Further, sitting the flange 3 on the support surface 32B 
ensures stabilized holding of the bolt 1. 
0252. The channel area between the flange 3 and the inner 
peripheral surface of the tapered hole 32A is set smaller than 
the channel area of the air opening 33. 
0253 Because of such size relation of the channel areas, 
the air pressure in the path extending from the air opening 33 
to a region between the flange 3 and the inner peripheral 
surface of the tapered hole 32A can be made sufficient to 
deliver the bolt 1. 
0254. In the vicinity of the support surface 32B of the 
holding head 21, an annular permanent magnet 29 provided 
with an aperture 29A is disposed concentrically with the 
support surface 32B. 
0255. Therefore, it follows that the attractive force of the 
permanent magnet 29 uniformly acts on the flange 3 in the 
annular region, so that the sitting of the bolt 1 on the Support 
surface 32B can be secured under high stability. Further, since 
the permanent magnet 29 is disposed concentrically with the 
support surface 32B and is provided with the aperture 29A, 
the aperture 29A and the support surface 32B can be concen 
trically disposed in opposed relation to each other; this is 
effective for simplification of the structure. 
(0256 the recess 32 is in the form of the tapered hole 32A 
shaped such that the side into which the bolt 1 advances is 
large in diameter. 
(0257. When the bolt 1 is delivered from the tapered hole 
32A by compressed air, at the early stage the traveling speed 
of the bolt 1 is slow, but once it starts traveling the speed 
rapidly increases. If it advances into the receiving hole 35 in 
the fixed electrode 22 at a high speed in this manner, wear in 
the edge and inner surface of the receiving hole 35 would 
abnormally progress. However, since the recess 32 is in the 
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form of a tapered hole 32A, as described above, the air gap 
between the flange 3 of the bolt 1 and the inner peripheral 
surface of the tapered hole 32A becomes wider as the bolt 1 
travels, and hence the channel area of the air gap portion 
gradually increases. Therefore, the amount of air escaping 
from the air gap portion increases, gradually decreasing the 
pressure in a region extending from the air opening 33 to the 
air gap portion, so that the press-out thrust on the bolt 1 is kept 
low, Suppressing a rise in the traveling speed of the bolt 1. 
Therefore, suitably selecting the taper angle 0 of the tapered 
hole 32A makes it possible to set the speed of advance into the 
receiving hole at a value effective for minimization of the 
abnormal wear or the like, enabling prolongation of the dura 
bility of the fixed electrode 22. Further, since the side into 
which bolt 1 advances is larger in diameter, reception of the 
bolt 1 in the recess is smoothly effected. 
0258. The diameter of the aperture 29A in the permanent 
magnet 29 is set equal to or larger than the diameter D1 of the 
air opening 33. 
0259 Making equal the diameters of the aperture 29A and 
air opening 33 in this manner allows the aperture 29A to form 
a portion of the air opening 33; this is effective for structural 
simplification. Further, making the diameter of the aperture 
29A larger than that of the air opening 33 also allows the air 
opening 33 to secure a predetermined channel area; thus, the 
same effect as above is obtained. 

0260 The ratio of the diameter D1 of the air opening 33 to 
the diameter D2 of the support surface 32B is 0.23–0.68. 
0261 The diameters D1 and D2 of the support surface 32B 
and air opening 33, respectively, have a close connection to 
the setting of the press-out pressure on the bolt 1. In the case 
where the ratio is less than 0.23, i.e., where the diameter D1 of 
the air opening 33 is too small as compared with the diameter 
D2 of the support surface 32B, a sufficient amount of flow 
from the air opening 33 cannot be secured, requiring pro 
longed time for a rise in the press-out pressure on the bolt 1: 
this is not preferable from the standpoint of feed efficiency. 
Further, in the case where the ratio exceeds 0.68, i.e., where 
the diameter D1 of the air opening 33 is too large as compared 
with the diameter D2 of the support surface 32B, the press-out 
pressure on the bolt 1 rapidly rises, and the bolt 1 tends to tilt 
depending on the bias load of the hydrodynamic pressure at 
the time; this is not preferable from the standpoint of feed 
accuracy. 

0262 The taper angle 0 of the tapered hole 32A is 14-17 
degrees. 
0263 the taper angle 0, as described above, has a close 
connection to the setting of the speed at which the bolt 1 
advances into the receiving hole 35. In the case where the 
taper angle 0 is less than 14 degrees, the channel area of the air 
gap portion which increases with the travel of the bolt 1 
cannot be given a large value, so that a rise in the traveling 
speed of the bolt 1 cannot be fully suppressed. Therefore, it 
follows that the traveling speed of the shaft-like part is too 
fast; this is not desirable. Further, in the case where the taper 
angle 0 exceeds 17 degrees, the channel area of the air gap 
portion which increases with the travel of the bolt 1 suddenly 
increases, so that the traveling speed of the bolt 1 cannot be 
properly maintained. Therefore, it follows that the traveling 
speed of the bolt 1 is too slow; this is not desirable. 
0264. The opening in the air opening 33 is made in the 
form of the annular support edge 33A on which the welding 
projection 4 sits. 
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0265 Since the welding projection 4 is sitting on the Sup 
port edge 33A in an annular state, the support stability of the 
welding projection is improved. The gentle tapered section 
4B of the welding projection 4 is supported by the annular 
support edge 33A. At this time, since the support edge 33A 
tends to contact the tapered section 4B in a true circle 
throughout its periphery, this contact circle becomes concen 
tric with the welding projection 4. Therefore, it follows that it 
is held by the holding head 21 such that the axes of the tapered 
section 32A and shank 2 coincide. Further, the presence of the 
minute air gap T1 reduces the amount by which the flange 3 is 
eccentric with respect to the tapered hole 32A, so that con 
centricity of the axes can be secured more accurately. 
0266 the shaft-like part is a projection bolt 1 comprising a 
shank 2 formed with a male thread, a flange 3 integral with the 
shank 2, and a welding projection 4 formed on the flange 3. 
0267 Since the welding projection 4 or the flange surface 
can be sat on the support surface 32B, the holding stability of 
the projection bolt 1 is improved. Further, since the air 
spouted from the air opening 33 acts on the welding projec 
tion 4 or on the flange surface, the hydrodynamic pressure of 
the spouted air acts on a wide area to provide a reliable 
press-out force for delivery of the projection bolt 1. 
0268. The rest of the functions and effects are the same as 
in the preceding embodiments. 

1. A shaft-like parts feeding apparatus including a parts 
feeder for delivering shaft-like parts, and a feed path extend 
ing from said parts feeder to a point short of a feed rod, said 
feed rod performing a feed operation to inserta shaft-like part 
held by a holding head into a receiving hole in an electrode, 
said shaft-like parts feeding apparatus comprising an exces 
sively long parts detecting means which detects and removes 
excessively long parts longer than normal length is disposed 
in said parts feeder or said feed path, the spacing in which said 
holding head with said feed rod advances and stops at a 
predetermined position where the shaft-like part is inserted 
into the receiving hole, is set to an excessively short parts 
expelling spacing which allows normal length parts to enter 
the receiving hole and prevents excessively short parts shorter 
than normal length from reaching the receiving hole. 

2. A shaft-like parts feeding apparatus as set forth in claim 
1, wherein said excessively long parts detecting means is a 
pass control member adapted to lock the excessively long 
portion of a shaft-like part and disposed in the transfer path of 
the parts feeder. 

3. A shaft-like parts feeding apparatus as set forth in claim 
1, wherein said excessively long parts detecting means is a 
pass control member adapted to lock the excessively long 
portion of a shaft-like part and disposed in said feed path. 

4. A shaft-like parts feeding apparatus as set forth in claim 
1, wherein said excessively long parts detecting means is a 
sensor means adapted to be operated by the excessively long 
portion of a shaft-like part and disposed in said feed path. 

5. A shaft-like parts feeding apparatus as set forth in claim 
1, wherein advance of said feed rod stops at a position where 
the axis of the shaft-like part held by the holding head coin 
cides with the axis of said receiving hole and a shaft-like part 
of normal length is inserted from this stop position into the 
receiving hole. 

6. A shaft-like parts feeding apparatus as set forth in claim 
1, wherein said electrode having the receiving hole is pro 
vided with a detecting means for detecting a shaft-like part 
being inserted in the receiving hole. 
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7. A shaft-like parts feeding apparatus as set forth in claim 
6, wherein said detecting means is such that the presence of a 
shaft-like part in an electrifying path completes said electri 
fying path. 

8. A shaft-like parts feeding apparatus as set forth in claim 
6, wherein said detecting means is a sensor for detecting the 
presence of a shaft-like part inserted into said receiving hole. 

9. A shaft-like parts feeding apparatus as set forth in claim 
1, wherein a shaft-like part in said excessively long parts 
detecting means assumes a Substantially vertical attitude. 

10. A shaft-like parts feeding apparatus as set forth in claim 
1, wherein said shaft-like part is a projection bolt comprising 
a shank formed with a male thread, a flange integral with said 
shank, and a welding projection formed on said flange. 

11. A shaft-like parts feeding apparatus including a parts 
feeder for delivering shaft-like parts, and a feed path extend 
ing from said parts feeder to a point short of a feed rod, said 
feed rod performing a feed operation to insert a shaft-like 
part, held by a holding head, into a receiving hole in an 
electrode, said shaft-like parts feeding apparatus being char 
acterized in that an excessively long parts detecting means 
which detects and removes an excessively long part longer 
than normal length is disposed in said parts feeder or in said 
feed path. 

12. A shaft-like parts feeding apparatus as set forth in claim 
11, wherein said excessively long parts detecting means is a 
pass control member adapted to lock the excessively long 
portion of a shaft-like part and disposed in the transfer path of 
the parts feeder. 

13. A shaft-like parts feeding apparatus as set forth in claim 
11, wherein said excessively long parts detecting means is a 
pass control member adapted to lock the excessively long 
portion of a shaft-like part and disposed in said feed path. 

14. A shaft-like parts feeding apparatus as set forth in claim 
11, wherein said excessively long parts detecting means is a 
sensor means adapted to be operated by the excessively long 
portion of a shaft-like part and disposed in said feed path. 

15. A shaft-like parts feeding apparatus as set forth claim 
11, wherein a shaft-like part in said excessively long parts 
detecting means assumes a Substantially vertical attitude. 

16. A shaft-like parts feeding apparatus as set forth in claim 
11, wherein said shaft-like part is a projection bolt comprising 
a shank formed with a male thread, a flange integral with said 
shank, and a welding projection formed on said flange. 

17. A shaft-like parts feeding apparatus including a parts 
feeder for delivering shaft-like parts, and a feed path extend 
ing from said parts feeder to a point short of a feed rod, said 
feed rod performing a feed operation to insert a shaft-like 
part, held by a holding head, into a receiving hole in an 
electrode, wherein the spacing in which the holding head with 
said feed rod advances and stops at a predetermined position 
where the shaft-like part is inserted into the receiving hole, is 
set to an excessively short parts expelling spacing which 
allows normal length pairs to enter the receiving hole and 
prevents excessively short parts shorter than normal length 
from reaching the receiving hole. 

18. A shaft-like parts feeding apparatus as set forth in claim 
17, wherein said holding head is provided with an air opening 
for spouting compressed air to deliver a shaft-like part toward 
the receiving hole. 

19. A shaft-like parts feeding apparatus as set forth in claim 
17, wherein said excessively short parts expelling spacing is 
a spacing Such that when the holding head travels toward the 
receiving hole, the front end of a shaft-like part of normal 
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length is inserted into the receiving hole 35 but the front end 
of an excessively short part cannot reach at its front end the 
receiving hole. 

20. A shaft-like parts feeding apparatus as set forth in claim 
17, wherein advance of said feed rod stops at a position where 
the axis of a shaft-like part held by the holding head coincides 
with the axis of said receiving hole, the arrangement being 
Such that a shaft-like part of normal length is inserted from 
this position into the receiving hole. 

21. A shaft-like parts feeding apparatus as set forth in claim 
17, wherein said electrode having the receiving hole is pro 
vided with a detecting means for detecting a shaft-like part 
being inserted in the receiving hole. 

22. A shaft-like parts feeding apparatus as set forth in claim 
21, wherein said detecting means is such that the presence of 
a shaft-like part in an electrifying path completes said elec 
trifying path. 

23. A shaft-like parts feeding apparatus as set forth in claim 
21, wherein said detecting means is a sensor for detecting the 
presence of a shaft-like part inserted into said receiving hole. 

24. A shaft-like parts feeding apparatus as set forth in claim 
17, wherein said shaft-like part is a projection bolt comprising 
a shank formed with a male thread, a flange integral with said 
shank, and a welding projection formed on said flange. 

25. A shaft-like parts feeding apparatus as set forth in claim 
1, wherein said holding head is provided with a recess for 
holding a shaft-like part, the bottom of said recess being 
formed with a support surface on which the shaft-like part 
sits, said support surface being provided with an air opening 
for spouting airfor delivery of the shaft-like part, the spouting 
of air from said air opening being set Such that it ends during 
the return operation of the feed rod so as to prevent the feed 
rod from returning with the shaft-like part retained in the 
holding head. 

26. A shaft-like parts feeding apparatus as set forth in claim 
25, wherein the spouting of air from said air opening is started 
after the front end of a shaft-like part held by the holding head 
has advanced into said receiving hole. 

27. A shaft-like parts feeding apparatus as set forth in claim 
25, wherein the travel locus of the holding head is set such that 
advance of the feed rod stops at a position where the axes of 
the shaft-like part and said receiving hole coincide and Such 
that Subsequent to this stoppage the holding head travels in 
the axial direction of the receiving hole. 

28. A shaft-like parts feeding apparatus as set forth in claim 
25, wherein said shaft-like part is a projection bolt comprising 
a shank formed with a male thread, a flange integral with said 
shank, and a welding projection formed on said flange. 

29. A shaft-like parts feeding apparatus as set forth in claim 
1, wherein said holding head is provided with a recess for 
holding a shaft-like part, the bottom of said recess being 
formed with a support surface on which the shaft-like part 
sits, said Support Surface being centrally provided with an air 
opening for spouting air for delivery of a shaft-like part, and 
a minute air gap is set between the inner peripheral Surface of 
the recess and the maximum outer diameter portion of a 
shaft-like part sitting on said Support Surface. 

30. A shaft-like parts feeding apparatus as set forth in claim 
29, wherein the channel area between the maximum outer 
diameter portion of a shaft-like part and the inner peripheral 
surface of the recess is set smaller than the channel area of the 
air opening. 

31. A shaft-like parts feeding apparatus as set forth in claim 
29, wherein in the vicinity of the support surface of the 
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holding head, an annular permanent magnet provided with an 
aperture is disposed concentrically with the Support Surface. 

32. A shaft-like parts feeding apparatus as set forth in claim 
29, wherein said recess is a tapered hole such that the side into 
which a shaft-like part advances is large in diameter. 

33. A shaft-like parts feeding apparatus as set forth in claim 
31, wherein the diameter of the aperture in said permanent 
magnet is set equal to or larger than the diameter of the air 
opening. 

34. A shaft-like parts feeding apparatus as set forth in claim 
29, wherein the ratio of the diameter of said air opening to the 
diameter of said support surface is 0.23-0.68. 
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35. A shaft-like parts feeding apparatus as set forth in claim 
32, wherein the taper angle of said tapered hole is 14-17 
degrees. 

36. A shaft-like parts feeding apparatus as set forth in claim 
29, wherein the opening in the air opening is made in the form 
of an annular Support edge on which said welding projection 
sits. 

37. A shaft-like parts feeding apparatus as set forth in claim 
29, wherein said shaft-like part is a projection bolt comprising 
a shank formed with a male thread, a flange integral with said 
shank, and a welding projection formed on said flange. 
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