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present invention relates to an apparatus for automatically pressure

fitting such parts as female screws in part enbeddi ng hol es of ﬁ &tsuch
as substrate covers and cases of personal conputers and |like co i on
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pressure fitting tool b shown in Fig. 14A. Specifically, a holder (usually
a plastic tube) c of the pressure fitting tool b is inserted into a
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screws or like parts are pressure fitted and secured in position in such part fitting holes.
Heretofore, such metal female screws were pressure fitted and secured in position in part
f_itting holes either manually or by using a machine.

In the prior art manual method of pressure fitting, metal parts a (Figs. 14A) are
set one by one in a pfedetermined orientation on a metallic parts array support, thus
forming their lattice-like array thereon, and then they are heated to 200 to 500 'C by
putting the parts array support on a heater. Then, the heated parts are each taken out of
the parts array support with a pressure fitting tool b shown in Fig. 14A. Specifically, a
holder (usually a plastic tube) ¢ of the pressure fitting tool b is inserted into a threaded
hole d of the part a. The pressure fitting tool b then pressure fits the part a in a part
fitting hole f of a work e. The part a thus pressure fitted is hot enough to cause softening
and migration of the resin of the work e around the hole f into grooves or recessed portions
g, which are preliminarily formed in the outer periphery of the part a, and it is thus
secured to the work e when the softened resin is solidified again. The softened resin is
momentarily solidified again. Thus, even by pulling out the pressure fitting tool b from
the part fitting hole f as soon as the part a is pressure fitted therein, the part a will not be
pulled out together with the pressure fitting tool b but remain in the part fitting hole £.

In the prior art method of pressure fitting using a machine, a work is set on and
secured to a work bench. In this state, a pressure fitting tool is caused to take hold of
each of heated parts, then be moved to a position over a part fitting hole of the work and
then be lowered. Each part held by the pressure fitting tool is thus pressure fitted and
secured in position on a part fitting hole. The parts are thus pressure fitted one by one.
Again in this case, the resin of the work around the part fitting hole with a part pressure
fitted therein, is caused to soften and migrate to the part and solidified again.

The above prior art manual method had the following problems.

The operation of manually setting parts one by one to form a lattice-like array on



g, which are prelimnarily formed in the outer periphery of the part a, and
It is thus secured to the work e when the softened resin is solidified
again. The softened resin is nonmentarily solidified again. Thus, even by
pulling out the pressure fitting tool b fromthe part fitting hole f as
soon as the part a is pressure fitted therein, the part a will not be
pul ' ed out together with the pressure fitging tool b but remain in the part
fitting hole f In the prior art nethod of pressure fitting using a nachine,
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parts array support on the heater gives rise to the possibility of causing a burn to the
operator due to careless operation.

The above prior art method using a machine had the following problems.

The pressure ﬁtting tool for pressure fitting a part, which is moved while holding
a part and is lowered and raised for the pressure fitting the part, requires provision of a
part holding mechanism, a moving mechanism and a pressure fitting mechanism, thus
complicating the overall mechanism. In addition, the pressure fitting tool may be
brought to a deviated position form the position to pressure fit a part. Such deviation of .
position may result in slanted pressure fitting of a part or clogging during the pressure
fitting and defective pressure fitting. Furthermore, the pressure fitting tool can pressure
fit only a single kind of part in one operation cycle, i.e., one cycle sequence of movement
and lowering and raising. Therefore, even by providing two or more pressure fitting tools,
the operation efficiency cannot be improved because during the pressure fitting operation
of one of these tools for pressure fitting a particular kind of part, the other tools can not be
operated.

An object of the present invention is to provide an automatic parts pressure
fitting apparatus, which can preclude the missing of part fitting holes left without
pressure fitting parts therein, reduce such defective results as position deviation,
insufficient pressure fitting and bending after pressure fitting, accurately and quickly
pressure fit parts in part fitting holes, improve the operation efficiency, greatly reduce
labor and ensure safe operation without any possibility for the operator to get burnt

during operation.

SUMMARY OF THE INVENTION
A feature of the invention lies in setting a work with part fitting holes on a work

bench, guiding parts fed to a predetermined position while heating the parts being guided,



by using the pressure fitting tool. Actually, not only an unskilled but
al so a skilled operator may slantedly or insufficiently pressure fit parts
in part fitting holes, thus producing a rejected product. Besides, '
different operators will give rise to finish fluctuations even if they are
all skilled. Furthernore, since a work usually has a plurality of part
fitting holes, the manual operation may I4se give to m ssed part fitting
hol es left without parts pressure fitted therein. The probabilit
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direction, a parts guide, which parts to be pressure fitted in the work are fed along in a
row, a heater for heating the parts being fed, a setting position where each heated part fed
thereto is set, a holder capable of taking hold of the heated part set in the setting position
and releasing the held part, a pressuré fitting tool for lowering the holder, thereby causing
the pressure fitting of the part held by the holder in a part fitting hole of the work, and a
control system for controlling the operations of the work bench, the holder and the
pressure fitting tool.

A still further feature of the invention lies in that the setting position where it is

' capable of being pushéd open by the holder being lowered, thereby setting the held part to
the lower level position, and being closed by a restoring member when it is released by the
holder during the upward returning thereof past it.

A yet further feature of the invention lies in the pressure fitting tool is capable of
being reciprocated by a magnet type rod-less cylinder.

A further feature of the invention lies in that the holder includes a rod capable of
being inserted into a threaded hole of the parts, and an engagement ring fitted on the
outer periphery of the rod at a position thereof near the lower end, the engagement ring
having an outer diameter greater than the diameter of the rod and also the diameter of the
threaded hole and also having a restoring force for changing its outer diameter.

A further feature of the invention lies in that the pressure fitting tool is capable of
being held at a position to prohibit the feeding of parts, having been heated by the heater,
to the setting position along the parts guide after the end of the pressure fitting of the last
part in a part fitting hole of the work and until the start of the pressure fitting of parts in

the next work.
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A further feature of the invention lies in that whether a part has been set in the
setting position is checked by a part sensor.

A further feature of the invention lies in that the pressure fitting tool is capable of
being reciprocated by a magnet type rod-less cylinder, and being held at a position to
prohibit the feeding of parts, having been heated by the heater, to the setting position
along the parts guide after the end of the pressure fitting of the last part in a part fitting
hole of the work and until the start of the pressure fitting of parts in the next work.

A further feature of the invention lies in that the pressure fitting tool is capable of
being held at a position to prohibit the feeding of parts, having been heated by the heater,
to the setting position along the parts guide after the end of the pressure fitting of the last
part in a part fitting hole of the work and until the start of the pressure fitting of parts in
the next work, and that the holder iﬁcludes a rod capable of being inserted into a threaded
hole of the parts, and an engagement ring fitted on the rod at a position thereof near the
lower end, the engagement ring having an outer diameter greater than the diameter of the
rod and also the diameter of the threaded hole and also having a restoring force for

changing its outer diameter.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing a first embodiment of the automatic parts
pressure fitting apparatus according to the invention;

Fig. 2A is a perspective view showing a suction mechanism in the automatic
parts pressure fitting apparatus according to the invention, and Fig. 2B is a sectional view
taken along line a-a in Fig. 24A;

Fig. 3A is a view for describing the position relation among a parts guide, a
heater and a setting position in the automatic parts pressure fitting apparatus according
to the invention, Fig. 3B is a front view showing the same position relationship, Fig. 3C is
a sectional view showing an example of parts guide, and Fig 3D is a sectional view showing
a different example of parts guide;

Fig. 4A is a perspective view showing the position relation between the heater



Anot her feature of the invention lies in guiding parts while vibrating the
parts being guided with an ultrasonic wave i nstead of heating the parts,
and causing the holder to be lowered for pressure fitting each part being
vibrated in a part fitting hole of a work, and then be raised back out of
the part, which is now pressure fitted and secured in p05|t|on in the part
fitting hole. A further feature of the inyention lies in the provision of a
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pressure fitting apparatus according to the invention;
Fig. 9A is a view showing a magnet type rod-less cylinder according to the
invention, and Fig. 9B is a view for describing an example of holder support;
' Fig. 10 is a view for describing a holder in a fourth embodiment of the invention;
Figs. 11A and 11B are views for describing how the same holder holds a part;
Fig. 12 is a view for describing a driving mechanism for driving a pressure fitting
tool in a fifth embodiment of the invention;
Fig. 13 is a view for describing how a pressure fitting tool according to the
invention blocks a parts passage in a heater; and
Fig. 14A is a view for describfng a prior art manual method of pressure fitting a
part in a work, Fig. 14B is a view for describing a different example of the work, and Fig.
14C is a view for describing a different example of the part.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Embodiment 1

A first embodiment of the apparatus for automatically pressure fitting parts
according to the invention will now be described in detail with reference to Figs. 1 to 7A
and 7B. The illustrated apparatus for automatically pressure fitting parts comprises a
work bench 2 for setting a work 1 thereon, a parts guide 4 for feeding parts in a row and in
a predetermined orientation from parts feeders 21, a heater 5 for heating parts 3 being fed,
a setting position 6 for setting a heated part 3 in a predetermined position, a holder 7
capable of taking hold of the part 3 set in the predetermined position of the setting
position 6 and releasing the held part 3, a pressure fitting tool 9 for pressure fitting the
part 3 held by the holder 7 in a part fitting hole 8 of the work 1 by lowering the tool tip 7,



being inserted into a threaded hole of the parts, and an engagenent ring
fitted on the outer periphery of the rod at a position thereof near the

| ower end, the engagenent ring having an outer dianmeter greater than the

di aneter of the rod and al so the dianmeter of the threaded hole and al so )
having a restoring force for changing its outer dianmeter. A further feature
of the invention lies in that the presswée fitting tool is capable of being
held at a position to prohibit the feeding of parts, having been heated by
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parallel Y-axis rails 27 are provided on top of the X-axis movable table 26 such that they

cross the X-axis rails 23 at right angles thereto. An Y-axis screw shaft 28 is provided

between the two Y-axis rails 27. Another cover 29 covers the top of the Y-axis screw shaft

28. A Y-axis movable table 30 is provided on top of the cover 29. With forward rotation

of the Y-axis screw shaft 28 the Y-axis movable table 30 is moved along the Y-axis rails 27

in either direction, and with reverse rotation of the Y-axis screw shaft 28 it is moved in the

opposite direction. The work bench 2 is provided on the Y-axis movable table 30, and is

thus capable of being reciprocated in the X- and Y-axis directions.

The work bench 2 which supports the work 1 set thereon, is made of hard rubber

or a resin molding, so that it permits readily setting the work 1 on it. As shown in Fig. 2,

the work bench 2 has two suction ports 31 penetrating it upward. On the back side of the

work bench 2, the suction ports 31 are connected via a hose 32 to an air suction

mechanism 11. An air suction unit (not shown) can withdraw air inside the hose 32 and

thence inside the suction ports 31. As a result, the work 1 set on the work bench 2 is

sucked by the suction ports 31 and held in close contact with suction members 33 mounted

on the suction ports 31. In this way, the work 1 is secured to the work bench 2. More

specifically, strains, deformations, bending and so forth of the work 1 which is made of a

resin are corrected, and the work 1 is secured horizontally to the work bench 2. The hose

32 is adapted to follow the movement of the work bench 2 in the X- and Y-axis directions

without being entangled or broken.

The work 1 may be like conventional ones or novel in shape and structure.

Generally, the work 1 is made of a resin, hard rubber or like material, so that it will be

softened by a heated metal part pressure fitted in it, and migrate thereto before being

solidified again. Examples of the work 1 are resin cases and covers of electronic

apparatuses. These articles usually have an upright projection h, as shown in Fig. 14A or

14B, having a central part fitting hole f open at the top. The part fitting hole f may have

a uniform diameter as shown in Fig. 14A, or has an upper large diameter portion j and a



setting position is checked by a part sensor. A further feature of the .

i nvention lies in that the pressure fitting tool is capable of being

reci procated by a magnet type rod-less cylinder, and being held at a
position to prohibit the feeding of parts, having been heated by the
heater, to the setting position along the parts guide after the end of the
pressure fitting of the last part in a pat fitting hole of the work and
until the start of the pressure fitting of parts in the next work. A
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along Iine hie, andrhas agguuge groove 41. Parts 3 which are fed out into the feeding groove 41 are
fed by bemg pushed by following parts 3 fed out in succession. Fig. 3C shows an example
of parts guide, along which parts having a shape as shown in Fig. 14A are fed. In
conformity to this part shape, the guide groove 41 has a rectangular sectional profile open
at the top. Fig. 3D shows another example of parts guide, along which parts having a
shape as shown in Fig. 14C are fed. In conformity to this part shape, the feeding groove
41 has a sectional profile having a wide portion 42, along which the flange 1 is guided, and
a narrow portion 43.

As shown in Figs. 4B and 4B, the parts guide 4 has a heater 5 provided as a
leading end portion, which heats parts 3 being fed through it. The heater 5 has a guide
groove 51, which the parts 3 are fed along. The heater is buried in the opposite side walls
of the guide groove 51, and heats the parts 3 being fed through it to 200 to 500 °C. The
shape of the guide groove 51, like the shape of the feeding groove 41 of the parts guide 4,
conforms the shape of the parts fed along the guide groove 51.

The parts 3 having been fed while being heated along the heater 5, reach a setting
position 6 leading the heater 5. As shown in Fig. 4, the setting position 6 includes a pair
of metal blocks 54 rotatably mounted by pins 53 on the leading end surface of the heater 5. -
As shown in Figs. 5A and 5B, the two metal blocks 54 each have a recess 61. The bottoms
of the recesses 61 form a part support surface, which is lower in level than the bottom of
the guide groove 51 of the heater 5. The blocks 54 also have opposite side surfaces 13
upwardly flaring from the recesses 61. As shown in Fig. 4B, the blocks 54 are pulled
upward by springs 55, and are thus held horizontally. In this state, the two recesses 61
are in a face-to-face relation to each other, thus forming a round recess capable of
receiving and supporting a part 3. The bottom surfaces of the recesses 61 are set to be
lower in level by about 0.1 mm than the bbttom of the guide groove 51 of the heater 5.



Fig. 3Ais a view for describing the position relation anong a parts guide,
a heater and a setting position in the automatic parts pressure fitting
apparatus according to the invention, Fig. 3Bis a front view show ng the
sane position relationship, Fig. 3Cis a sectional view show ng an exanpl e
of parts guide, and Fig 3Dis a sectional view showing a different exanple
of parts guide; Fig. 4A is a perspective_yiew show ng the position relation
bet ween the heater -5- and the setting position, and Figs. 4B and 4C are
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shown i n Fiigplind#ion of the opposite side surfaces 13 to a level higher than the level of the
succeeding parts 3. With the part 3 thus brought to the raised state in the setting
position 6, the pressure fitting tool 9 can push down only this raised part 3 without
possibility that succeeding parts 8 are also pushed down. That is, the top of only the
raised part 3 can be reliably pushed down.
As shown in Fig. 4C, when the part 3 in the setting position 6 is pushed down by
the pressure fitting tool 9, the blocks 54 are turned downward about the pins 53 and
opened, thus allowing the part 3 to be pushed down to and pressure fitted in the part
fitting hole 8 of the work 1. In the vicinity of the setting position 6, a part sensor is
provided, which checks whether a part 3 has been set in the setting position 6. Ifthe part
sensor fails to determine that the part 3 has been set in the setting position 6, the pressure
fitting tool 9 is not lowered. That is, it is only when the part 3 set in the setting position 6
is detected that the pressure fitting tool 9 is lowered, thus preventing idle lowering of the
pressure fitting tool 9.
The part 3 set in the setting position 6 is taken hold of by the holder 7. As shown
in Figs. 1 and 3A to 3D to 7A and 7B, the holder 7 is mounted on the tip, i.e., lower end, of
the pressure fitting tool 9. Figs. 1 and 3A to 3D and 5A and 5B show an example of
holder 7 of tube type using a heat-resistant plastic tube. The tube has an outer diameter
slightly greater than the diameter of the threaded hole of the part 3, and has a tapered tip
so that it can be readily inserted into the threaded hole 62. When the holder 7 is inserted
into the threaded hole 62, its outer periphery is in contact with the surface of the threaded
hole 62, and thus it holds the part 3.
Figs. 6A to 6C show a different example of holder 7, which is of an air suction type.
A lower end portion, i.e., support portion 63, of the pressure fitting tool 9 has an air
suction bore 64 (about 1 mm in diameter), which is branched into branches 65
(substantially the same as or slightly smaller in diameter than the air suction bore 64
open at its tip surface. A disc-like auxiliary member 15 having radially uniformly
spaced-apart communication holes 66, is secured by a set screw 67 to the tip surface of the

support portion 63, thus connects each branches 65 and each communication holes 66.



Fig. 8 is a view for describing a second enbodi nent of the automatic parts
pressure fitting apparatus according to the invention; Fig. 9Ais a view
showi ng a nagnet type rod-less cylinder according to the invention, and
Fig. 9B is a view for describing an exanple of holder support; Fig. 10 is a
view for describing a holder in a fourth enbodi nent of the invention; Figs.
1 1A and 1 1B are views for describing how the sanme hol der holds a part;
Fig. .12 is a view for describing a driviﬁ%‘nechanisn1for driving a pressure
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member shown in Figs. 6A to 6C, is set to be greater than the outer diameter of the top of

the part 3 and slightly smaller than the diameter of the large diameter portion 14 of the
pressure fitting hole 8 of the work 1. Thus, when the part 3 held by suction by the holder
7 is pressure fitted in the part fitting hole 8, the auxiliary member 15 is close contact fitted
the large diameter portion 14 of the part fitting hole 8. By way of example, where the tip
surface of the support portion 63 has an outer diameter of about 6 mm and the large
diameter portion 14 of the part fitting hole 8 has a diameter of about 4 mm and a depth of
about 0.3 mm, it is preferable to set the diameter of the auxiliary member 15 to about 4
mm and the thickness thereof to about 0.3 mm. The auxiliary member 15 can be replaced
when it is worn out after repeated use. |

In the case of the holder 7 of the air suction type as shown in Figs. 6A and 6B, it is
desirable to transmit an ultrasonic wave via the air suction bore 64 and the branches 65
thereof to the entirety of the holder 7 to pressure fit the part 3 held and vibrated thereby
in the part fitting hole 8 of the work 1. The part 3 being vibrated can be pressure fitted
and secured in position in the part fitting hole 8 without need of softening the wall around
the pressure fitting hole 8 by heating it. Thus, in this case the heater 5 is unnecessary.

Figs. 7A and 8B show the holder 7 of tube type using a metal tube 69. The metal
tube 69 has a tapered tip and a longitudinal slit 75. The outer diameter of the metal tube
69 is reduced by applying to the tube 69 from the outside, and is restored to the initial
diameter by releasing the pressure. In this way, the tube 69 has a spring character.
Thus, when the tube 69 is inserted in the threaded hole 62 of the part 3, the part 3 is taken
bhold of by the metal tube 69 with the outer periphery thereof in close contact with the
surface of the threaded hole 62. When the tube 69 is pulled out from the threaded hole 62,
it is automatically restored to the initial outer diameter state. This holder 7 has a ring-
like auxiliary member 15 fitted on it at a central position in the longitudinal direction.
When the part 3 held by the holder 7 is pressure fitted in the part fitting hole 8 of the work



capabl e of taking hold of the part 3 set in the predeterm ned position of
the setting position 6 and releasing the held part 3, a pressure fitting
tool 9 for pressure fitting the part 3 held by the holder 7 in a part
fitting hole 8 of the work 1 by lowering the tool tip 7, -6- and a
control system 10 for controlling the operations of the work bench 2, the
hol der 7 and the pressure fitting tool Q93X these conponents, three sets
are provided except for the work bench 2 and the control system 10. As
shown in Filgthe huxibiaryt myember 45 freclosezontact Hiechinl e lozea diametar pertipg 1410f theyj ¢
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of the Y-axlI's screw 3 e Y-axis novable table 30 js rraved al%gthe
Y- axi s rai [Varipgs operatlonal condltlons of the apparatus such as the positioning and speed of

work bench 2, the speeds of feeding and pressure fitting parts 3 and so forth, are
programmed in the console 72. According to these programs, the CNC controller 71
causes predetermined operations of the X- and Y-axis movable tables 26 and 30, the
pressure fitting tool 9 and so forth. Upon depression of a pedal type start switch 73 as
shown in Fig. 1, the control system 10 is started to deliver predetermined commands for
operating the X- and Y-axis movable tables 26 and 30, the pressure fitting tool 9 and so
forth, and when predetermined operations are ended, it is automatically stopped to be
held inoperable until the next depression of the start switch 78.

The apparatus for automatically pressure fitting parts according to the invention
operatés in use as follows.

(1) Parts 3 are fed out in a predetermined orientation from one of the parts
feeders 21 to the parts guide 4 to be fed along the same to the heater 5, and is heated as it
is fed through the heater 5 before being fed to and set in the setting position 6. This
operation is normally brought about.

(2) By setting the work 1 on the work bench 2 and then depressing the start
switch 73, the air suction mechanism 11 causes the work 1 on the work bench 2 to be
sucked thereto. Thus, the work 1 is corrected for strains, bending and so forth, and is
secured to the work bench 2 in this state.

(3) The control system 10 then controls the X- and Y-axis movable tables 26 and
30 for movement thereof. These tables 26 and 30 are stopped when the pertinent part
fitting hole 8 of the work 1 is brought to a position underneath the setting position 6.

(4) The control system 10 then causes lowering of the pressure fitting tool 9.
The holder 7 is thus pushed against the part 3 set in the setting position 6, and takes hold
of the part 3 by suction or the like.

(5) The pressure fitting tool 9 is continually lowered to lower the part 3. At this
time, the blocks 54 are opened, allowing the pressure fitting tool 9 to be lowered until the



in either direction, and wth reverse rotation of the Y-axis screw shaft 28
It is noved in the opposite direction. The work bench 2 is provided on the
Y-axi s novabl e table 30, and is thus capabl e of being reciprocated in the
X- and Y-axis directions. The work bench 2 which supports the work 1 set
thereon, is made of hard rubber or a resin nolding, so that it permts
readily setting the work 1 on it. As shownjin Fig. 2, the work bench 2 has
two suction ports 31 penetrating it upward. On the back side of the work
bench 2, theredbeiddy thehrklesT inpressue fitted tala wresletermined @pth i the part fitdingt i on
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During this time, the X- and Y-axis movable tables 26 and 30 are moved to bring the next
part fitting hole 8 of the work 1 for pressure fitting the next part 3 to the position
underneath the setting position 6.

(7) The above sequence of operations (2) to (6) is repeated to pressure fit parts 3 in
predetermined part fitting holes 8 of the work 1.

While the above description of the operation has concerned with the operations of
one set of parts feeder 21, parts guide 4, heater 5 and pressure fitting tool 9, it is also
possible to operate the three sets ef parts feeders 21, parts guides 4, heater 5 and pressure
fitting tools 9 shown in Fig. 1 at a time. In this case, three differex_lt kinds of parts 3 can
be simultaneously pressure fitted in different par't fitting holes 8 by the three pressure
fitting tools 9. It is further possible to Increase the number of different kinds of parts 3
that can be pressure fitted at a time by increasing the number of sets of the parts feeders
21, parts guides 4, heater 5 and pressure fitting tools 9. Moreover, different kinds of
parts 3 can be pressure fitted by replacing the set of the parts feeder 21, parts guide 4,
heater 5 and pressure fitting tool 9 with a different set.

Embodiment 2

A second embodiment of the invention will now be described with reference to Fig.
8. Inthis apparatus for automatically pressure fitting parts, the pair blocks 54 which are
disposed adjacent to the forward end of the heater 5, are each mounted on an
end of each of two rods 77 penetrating a case 76. The blocks 54 are rotated downward
when the pressure fitting tool 9 is lowered subsequent to the insertion of the holder 7 in
the part 3 set in the setting position 6 formed by them, and are rotated reversely to be

restored when the pressure fitting tool 9 being raised to the initial position clears them.



a uniformdi aneter as shown in Fig. 14A, or has an upper |arge dianeter
portion j and a -7- lower small dianmeter portion k comuni cating .
therewith as shown in Fig. 14B. The part to be pressure fitted in the part
fitting hole 8 of the work 1 may be of various shapes and structures. Figs.
14A and 14C show femal e screws as exanples of the part. The femal e screw
shown in Fig. 14A has a downwardly tapered, outer periphery, which is forned
with recessed portions g for resin mgration thereto. The screw has a
central t HBxeorog!¥7tdack hdeslah ale.78Tdoenivandly exteoding femn e outed-eml ofithémhad a
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the parts feeder 21 to parts gui de 4. shown in Figs. 4B and 4C, the
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fed out into the feeding groove 41 are fed by bei ng pushed by follow ng
parts 3 fgﬂm u(*i i n,_succession. Fig. 3C shows an exanple of parts quide,
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Embodiment 1 in the bas1c constructlon and is different therefrom only in that the

pressure fitting tool 9 is driven for reciprocation by a magnet type rod-less cylinder 17.
As shown in Fig. 9A, the rod-less cylinder 17 has an upper and a lower air passage 80 and
81 of the cylinder 79, and accommodates an inside magnet 82 slidable along it. By
supplying air through the upper air passage 80 into the cylinder 79 and exhausting air
therefrom through the lower air passage 81, the inside magnet 82 is lowered along the
cylinder 79. On the other hand, by supplying air through the lower air passage 81 into
the cylinder 79 and exhausting air therefrom through the upper air passage 80, the inside
magnet 82 is raised. With the vertical displacement of the inside magnet 82, an outside
magnet 83 is also vertically displaced in sliding contact with the outer periphery of the
cylinder 79 and together with a channel-shaped tool support 85 secured to it. The tool
support 85 supports the pressure fitting tool 9, and its vertical displacement also causes
vertical displacement of the pressure fitting tool 9 in the same direction. The pressure
fitting tool 9 penetrates holes 84 of the channel-shaped tool support 85, and is supported in
the same via springs 87 disposed between the upper and lower bent portions of the
channel-shaped tool support 85 and a flange 86 secured to the pressure fitting tool 9 at an
intermediate position thereof. When the pressure fitting tool 9 is lowered for pressure
fitting the part 3 held by the holder 7 in the part fitting hoe 8 of the work 1, or when it is
raised, a force in excess of a predetermined level may be exerted to it in the axial direction
due to some cause. In such a case, the springs 87 will absorb the exerted force and
eliminate irrational forces exerted or damages to the pressure fitting tool 9 or part fitting
hole 8.

Embodiment 4
A fourth embodiment of the invention will now be described with reference to
. Figs. 10A and 10B. This apparatus for automatically pressure fitting parts is the same

as Embodiment 1 in the basic construction, and is different therefrom only in that the



shape as shown in Fig. 14C are fed. In conformty to this part shape, the
feedi ng groove 41 has a sectional profile having a wi de portion 42, along
which the flange 1 is guided, and a narrow portion 43. As shown in Figs. 4B
and 4B, the parts guide 4 has a heater 5 provided as a | eading end portion,
whi ch heats parts 3 being fed through it. The heater 5 has a guide groove
51, which the parts 3 are fed along. The-hgater is buried in the opposite
side walls of the guide groove 51, and heats the parts 3 being fed through
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radially inwardly pushed by the edge of the threaded hole 62, and thus reduces its outer
diameter. Thus, the engagement ring 19 is fitted in the threaded hole 62 to be in close
contact with the surface of the threaded hole 62 as shown in Fig. 11B. The part 3 is thus
held by the holder 7. When the holder 7 is further lowered, the blocks 54 having been
supporting the part 3 are opened, allowing the part 3 to be pressure fitted in the part
fitting hole 8. When the pressure fitting tool 9 is raised, the holder 7 gets out together
with the engagement ring 19 from the threaded hole 62 to leave the part 3 therein, thus
completing the pressure fitting. The engagement ring 19 méy not be the C-ring, so long
as it can be forced into the threaded hole 62 of the part 3 to be in close contact with the
surface of the threaded hole 62 and restored by its own restoring force to the initial outer
diameter when it gets out of the threaded hole 62.

Embodiment 5

A fifth embodiment of the invention will now be described with reference to Figs.
12 and 13. This apparatus for automatically pressure fitting parts is the same as
Embodiment 1 in the basic construction, and is different therefrom in that it further has
the following function. After the end of the pressure fitting of the last part 3 in the last
one of a number of part fitting holes 8 of a work 1 and until the start of the pressure fitting
of parts 3 in the part fitting holes 8 of the next work 1, the pressure fitting tool 9 prohibits
the feeding of the heated parts 3 to the setting position 6 and holes these parts 3 waiting in
the heater 5, so that the waiting parts 3 are continually heated and not cooled down.
This is attained by an arrangement as shown in Fig. 12. As shown, the outside magnet
89 which is slidable along the rod-less cylinder 17, has a cylinder support member 90

secured thereto and extending side-wise. Two air cylinders 91 have their cylinders



-8- The inclination angle of the side surfaces 13 is preferably about one
degree, although it varies with the angle of the outer periphery of the
part 3. Wth the |Iower |evel bottom surfaces of the recesses 61 than the
bottom of the guide groove 51 and also with the inclination of the opposite
side surfaces 13, the part 3 that is fed fromthe gui de groove 51 of the
heater 5 into the setting position 6, is [ted with its |eading portion
down as shown in Fig. 5A. The outer periphéry 34 of the part 3 in this
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setting posiédip@batthg thB PrédsfeShitifg tool 9 while holding the rods 93 of the air cylinders 91
retreated. After the parts 3 have been pressure fitted in all the part fitting holes 8 of one
work 1 in this way, the pressure fitting tool 9 is raised up to an intermediate position by
the magnet type rod-less cylinder 17, and aiso the rods 93 of the air cylinders 91 are
advanced, so that the pressure fitting tool 9 will be at a position lower than the position
otherwise assumed. That is, as shown in Fig. 13, the pressure fitting tool 9 is stopped at
a position that its outer periphery closes the outlet of the guide groove 51 of the heater 5.
Thus, the heated parts can all be held waiting in the guide groove 51.

As described before, the work 1 after the pressure fitting of parts 3 in all its
necessary part fitting holes 8 is taken out from the work bench 2, and the next work 1 is
set on and secured to the work bench 2. Subsequently, the rods 93 of the air cylinders 91
are retreated, thus raising the pressure fitting tool 9 up to the normal level position and
opening again the outlet of the guide groove 51 to permit the feeding of the heated parts 3
to the setting position 6. Afterwards, the pressure fitting of parts in the part fitting holes
8 of the new work 1, is brought about by raising the pressure fitting tool 9. It is to be
appreciated that during the renewal of the work 1 on the work bench 2, the heated parts 3
are reliably held waiting in predetermined positions to be continually heated and thus not
cooled down.

The interlocked operation of the magnet type rod-less cylinder 17 and the air
cylinders 91 is, for instance, realized as follows. As shown in Fig. 12, a predetermined
interval alternate white-and-black mark pattern 95, is applied to or provided by
impression on the outer periphery of the pressure fitting tool 9, and in the vicinity of this
pattern 95 an optical sensor 96 is disposed, which provides an "on"/"off" signal by detecting
the alternate white and black marks. The control system 10 monitors this "on"/"off"
signal, and it is preliminarily programmed as follows. When the control system 10
receives the "on"/"off" signal a plurality of times, it determines that the pressure fitting



fitting tool 9 is not lowered. That is, it is only when the part 3 set in
the setting position 6 is detected that the pressure fitting tool 9 is

| owered, thus preventing idle |owering of the pressure fitting tool 9. The
part 3 set in the setting position 6 is taken hold of by the holder 7. As
shown in Figs. 1 and 3Ato 3Dto 7A and 7B, the holder 7 is nounted on the
tip, i.e., lower end, of the pressure fltglng tool 9. Figs. 1 and 3Ato 3D
and 5A and 5B show an exanpl e of holder 7 of tube type using a

heat - r esi staaht9 sl permiallyt xegwrochted. t Yeenhthe eantxolitsysteny Adndoes not jrgepivey the

greater thapepk (H‘P xﬁm} l rpr&fetérﬁﬂnédme?ﬁ@ 8fkike) ie a@brh@s Ak thedpreadifie BRttngd

tapered tip so_tha can_be readi inserted into the threaded hqle 62.
When t he hisiolihashbees C?IHB]éFeﬂléFPlﬁeHPBIWEBdt h'rl‘éaerémrqlmepr%eneé() cqunés thernumber of

periphery timek 8f 66185 € lowskih§ of §he prébshRARLIAE tdob 8. tWhaafi@obrbgauee Bittingaost o hus

it holds the part 3. Figs. .6A 10 6C show a.different, ex e hoI
which is o asdgf*eﬁh?w'gﬁ‘i??‘b’whﬂ/ 1mos qogtRsponding tﬁ&ﬁ"t Pamber, 0%3& P"s‘gbb l(‘j"g‘f)srt i on
63, of the8pftieswork 1f thetdontyol systenOlhemsesniasupphuotthe nirleglindedd 91 &badvande nm

in di amet emea m%'s%hthewmmﬁg p%%wrebﬁt@ﬂg*}sa oy £a&hboreta§gusx %*})‘Znsﬁ”e as

or slightly PISr T hdi anet er sucti o I'ts-
tip surfac Gher¢bycﬂhs @ressixe fitting tock Pyelosesthe outiet afahe gjde gxviorg Pl ofithe heater §-

spaced- apajfef Qmuaiue%idp@@ of'® bf‘eae&@mlﬂea tRE tHebdds Y f6r ﬁx%&eﬁé%faﬁ‘ﬁ(fﬁ?e #&kthe
tip surface of sup ort Bortl on 63, thus connects ea% brangh?s 65. and
each commup® dhe |“(5’ﬁk pgnehs 2); ghe control system 10 causes retreat of the rods 93 of the air

cylinders 91 to raise the pressure fitting tool 9 up to the normal level position. The
maximum stroke of the air cylinders 91 is suitably about 20 mm.

The mark pattern 95 and the sensor 96 may also be utilized for controlling
movement of the work bench 2 in the X- and Y-axis directions to bring each part fitting
hole 8 of the work 1 to the position underneath the setting position 6. Specifically, the
control system 10 is programmed such that when it determines that the pressure fitting
tool 9 has been completely raised after the end of the pressure fitting of the parts 3 in the
part fitting holes 8 of the work 1 a{s noted above, it delivers a command to the drive
mechanism for the work bench 2 such that the next part fitting hole 8 of the work 1is to be
brought to the position right underneath the pressure fitting tool 9.

If the mark pattern 95 is a mere white-and-black mark pattern, the sensor 96
provides only either "on" or "off” part of the "on"/"off" signal when the work 1 that is set
has a height less than the width of the white or black mark part of the mark pattern 95.
In such a case, the control system 10 can not detect the rising and lowering of the pressure
fitting tool 9. The above predetermined internal alternate white-and-black mark pattern
95 precludes this problem.

EFFECTS OF THE INVENTION

The apparatus for automatically pressure fitting parts according to the invention
has the following effects.

(1) Since the apparatus is automatic, it permits accurately and quickly pressure
fitting parts in works.

(2) Since the apparatus is automatic, it eliminates any missing part fitting hole
left without a part pressure fitted therein even with a work having a large number of part
fitting holes.

(3) Since parts are heated while they are fed through the heater, unlike the prior



-9- The head 68 of the set screw 67 has a dianeter slightly smaller than
the dianmeter of the threaded hole 62 of the part 3, so that it wll be
fitted in the threaded hole 62 when the holder 7 is pushed against the top
of the part 3. Wth this structure of the auxiliary nmenber 15, by |owering
the holder 7 the head 68 of the set screw 67 is first fitted as a
positioning guide in the threaded hole 62 % the part 3, and subsequent the
auxi liary nmenber 15 is pushed against the top of the part 3. Then, by

sucki ng outarivapparatss,de préyearatisnsForcthe beathey #re @dceddyarysi Nng an exter nal sucki ng
device, air insi h es 65 n tio hol es al so
sucked out. Thusgst%m% gi% W%Mﬁ:&ergﬁﬁkﬁﬁ%péﬁg an gr(ﬁsure@ge %tuashed
agai nst, camegdt helpdssldgle dprobtaint30to BO % resthrddaetiony COIfﬁm'eﬁdbde abpasitesses
the part 3 pRAERRDhorbssiHEALAR of 3oty & ﬁ%ﬁfndlmrput er dianeter of the

auxi liary menber shown 1n Figs S set to bgpgreater t han t he
outer diameter of®iveceithp 2pparatns ipaptomatismupbeyiof Hiffesont kinds of parts car be

di anet er ofprésgﬁrelﬁ%{aqndhawaﬁkeﬁaomgl on 14 of the pressure f|tt| ng hol e 8 of
the work 1. Thus en th art b uct: hol I S
pressure fitted |(§?V§I’1%p?§ﬁ Pnrﬁrﬁlrgeh %‘X%Ea %?f‘%/l}ts pDeS F“"i‘B‘eFén

cl ose cont aké whilkt betheirélg rbpingng dhapmtefeedoy thmrﬂsclgmae b thaplessurt tittigg hol e
8. By way of exanpl e, where the tip surface of the support portion 63 has

an outer difffeter of about 6 mmand the large dianmeter portion 14 of the
part fitting hol €Ngt ispossibldita pliignatehissingof pressire fittdngevtaprith afworbbaning . 3

mm it is ergﬁggtn%mbgﬂ%@krggshrg i Bﬂé of the auxiliary nmenber 15 to

about 4 mm an e ness thereo to about 0.3 mm The auxiliary menber
15 can be repl acé® Sipentheranparatps i ipmae db i peseibleciy qlisainate fuctuations of

pressure fitting and ensure uniform finish, thus reducing rejected products.

(9) Since the work bench for setting a work thereon is movable in the X- and Y-
axis directions, it is possible to reduce position deviation of parts.

(10) Since the apparatus is automatic, the operator is hardly injured during
operation.

(11) Parts can be reliably and readily set in the setting position and released.

(i2) By vibrating the holder with an ultrasonic wave to vibrate the part that is
held and pressure fit the part being vibrated in the part fitting hole of the part, it is
possible to pressure fit the part reliably without need of heating the part.

(13) By causing reciprocation of the pressure fitting tool with the magnet type
rod-less cylinder, it is possible to lower and raise the pressure fitting tool quickly and
smoothly.

'-(14) With the holder including the rod, which can be inserted into the threaded
hole of the part, and the engagement ring, which is provided on the rod near the tip
thereof, has an outer diameter greater than the diameter of the rod and also than the
diameter of the threaded hole of the part, is capable of changing the diameter and has a
restoring force, it is possible to reliably take hold of even a small part without possibility of
falling of the part from the holder during the pressure fitting.

(15) When the pressure fitting of a part in the last part fitting hole of a work has
been ended, the pressure fitting tool is caused to close the outlet of the guide groove of the
heater, thus prohibiting the feeding of the heated parts in the heater until the start of the
pressure fitting of parts in the next work. Thus, until the start of the pressure fitting of
works in the next work, the heated parts are held waiting in the guide groove without

their temperature reduction.



In the case of the holder 7 of the air suction type as shown in Figs. 6A
and 6B, it is desirable to transmt an ultrasonic wave via the air suction
bore 64 and the branches 65 thereof to the entirety of the holder 7 to
pressure fit the part 3 held and vibrated thereby in the part fitting hole
8 of the work 1. The part 3 being vibrated can be pressure fitted and
secured in position in the part fitting 'DQ e 8 without need of softening
the wall around the pressure fitting hole by heating it. Thus, in this
case the heater %18)sWithrtbe escimymeéhagism o0& sanking Bnd réuridgetheoweldr frdmahet ube
type using I 6 I . 6 I i p .

| ongi t udi né%cgﬁdt@’ %@%ﬁe&gﬁ%&rﬁgﬁeﬁoggﬂg}n, t% ﬁ%%n%?%rf gﬁﬁggq%r&)hl srﬂ{rq_féi"q&clgd by
appl yi ng t ®ossikle tta permpodiculaslyt pressyue §f doe paidnithe pask Biting hole mpd elimingty)

di amet er bydRbPaebife KtSod Aot efdctivd Risdltslay, the tube 69 has a spring
character. Thus, vy? the, tube 69 is inserted in_the t_hre,aged hol e 62 of
the part 3, the FhP{Ibs spitingpesition hasa part sUpRoptsurface, which,cisdeperiip fevelibapyt er -

ggr i s\hher y tthe pagfsuténsgbr_e bmai:lefwtﬁe:’:}ﬁrt ?ﬁﬂpbrttsﬁﬁae‘dﬁkﬁffthﬁ pzni g?ilae gglﬁh_eatd_add BRbe

. en the tube. -4 S out r 1 t hr eade 0 bl L 1S

o ot 1 s oo B Sptoes e R bap kbt B PAF SESRr D RuBacd ol niBrofed -
has a ri ng-onkafter anothdritathe settunepositfonfwill metiowenlap bnaancthereand ilis paiosdila i n
t he | ongi t ygj i i: ] | i '
oressor o f e bart biEdiN thelddfihddd Ba bbbty pleslbid Gl fl e foll?,

auxi liary nmenber (18} Withcthe sengosforehecking (whethey 3 part| basghee sginin he peftingon

14 of the position, it is possible to eliminate idle lowering of the pressure fitting tool into the part
fitting hole.



part fitting hol e-8—-The-hol-der— not be those shown in Figs. 1 and 3A
to 3Dto 7A and 7B but |t a so be an openabl e coll et chuck Spl’l ng
Eﬁj y further be

openi ng type chuck aIon t ube,
which is varlableb “
will be described | ol system 10 cda ‘5;-. Eﬁperat jfons of

the X- and Y-axis novable tables 26 and 3Qg_the pressure- <00l 9 and
so forth as well as the timngs of these operations. As shown in Fig. 1,

t he cont r olWhatdis elaindéll isncl udes a CNC control I er 71 and a console 72.

Vari ous operational ,co 0 h and
speed of the worLl bé%c%quutgﬁgorss‘gé gt %gr eés%rn%q@&étg%oigarts
3 and so f denth foalsettq@z@gvgﬂﬁtberem atmvecmpé@p@ r dnwerthe mgrk bench dm an
progranms, tig JGNGxis ‘AEFeEﬁHnI Sg)ait!: gﬁﬁtésﬁﬁxcﬂ b@x‘i@%&éﬂr@@h@ﬁ&é@iﬂ ﬂh@SonE ai'eh@d X-

and Y-axis npovable tab ssure fitting tgol 9 and

forth. Upor?lwpwe%g%rﬁg &égﬁgﬁtww g%raSr eigg fed; 13 W%pgﬁamw Weﬁa@h 1,
the ¢ ;) nt r olthﬁageatpam fga ;c(hé:‘reﬁ)tla séte 8 hbldei@phMe bf Wkﬁiiﬁtdgi of t?ﬁ @lemmﬁmtist fmcm?
operatli n - ah -aXxl S, hnava e in
e 2! o 3 e, paont 45E RISABE dhe el pRB Sorsiiiecibie Paralte TaBHE Soot fot' "
aut omat i callbweraigohp ddlder therebretatising dhxeprabruge fittinglof theepanteinta pkpﬁiemglhole off
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according to Invention operates in use-as are fed
out in a preakbensh Hmhqmqr@n@éhemsmﬁttmem@lf the parts feeders 21 to the

parts guide 4 to gheshedpalAn8 ' SutsAdBedlly $rasule&t@hg Part8dulptislHEah SFbrRS |t

bench for setting a work thereon, a drive mechanism for driving the work bench in an X-

and a Y-axis direction, a parts guide, which parts to be pressure fitted in the work are fed
along in a row, a heater for heating the parts being fed, a setting position where each
heated part fed thereto is set, a holder capable of taking hold of the heated part set in the
setting position and releasing the held part, a reciprocable pressure fitting tool for
lowering the holder, thereby causing the pressure fitting of the part in a part fitting hole of
the work set on the work bench, and a control system for controlling the operations of the
work bench, the holder and the pressure fitting tool, the setting position where it is
capable of being pushed open by the holder being loWered, thereby setting the part held by
the holder in the lower level position, and being closed by a restoring member when it is
released by the holder during the upward returning thereof past it.

8. An apparatus for automatically pressure fitting parts, comprising a work
bench for setting a work thereon, a drive mechanism for driving the work bench in an X-
and a Y-axis direction, a parts guide, which parts of be pressure fitted in the work are fed
along in a row, a setting position where each heated part fed thereto is set, a holder
capable of taking hold of the part set in the setting position, a reciprocable pressure ﬁttihg
tool for lowering the holder, thereby causing the pressure fitting of the part in a part
fitting hole of the work set on the work bench, and a control system for controlling the
operations of the work bench, the holder and the pressure fitting tool, the holder being
capable of being vibrated with an ultrasonic wave, thereby causing vibration of the held
part and effecting the pressure fitting thereof being vibrated in the part fitting hole of the
work.

4. An apparatus for automatically pressure fitting parts, comprising a work
bench for setting a work thereon, a drive mechanism for driving the work bench in an X-
and a Y-axis direction, a parts guide, which parts to be pressure fitted in the work are fed

T



I's fed through the—hea‘reT 5 before being fed to and set in the setting
position 6. Thi SrOP&LE Redl 5dma| |y brought about. (2) By setting.the.
work 1 on the wor m a nﬁ en depressing the 4 b chyg he air

suction nechani sm work 1 on the work & ked

t hereto. Thus, th rected for strains, i ith,
and is secured to the work bench 2 in thi®-state. (3) The control system 10
then controls the X- and Y-axis novable tables 26 and 30 for novenent

t her eof . Tdlemeint mbivesa @@tiwdowrawhemtea#phehtem partifed theeetbiis eett ahalder fart t i ng

hol e 8 of &Q%EVM_#I oigthb %)aw %Ehet &tt%aé) ?(F]sktgdn, CM@%}H}SL&}% fﬁsﬁ% k&g for

pOSI tion e cont I’O sys em en cause pressure
fitting t dewelgng thedwlder.dhereby pausing the pressira ffting of ske part np'rapart Stting holgoft he

setting POk ok s ondhE “;oaks&choaﬁh @éonmﬁsﬁean; fop c@ﬂtr&ﬂﬁ% tmg\%feartiot%ﬁ gt %eret 5

(5) The pres ure fit I's continuyal
At this tlw 80%‘5983’31“%& aa?éh S PreRTTe ﬁaﬁl%w}néhﬁ\t”ﬁ%ﬁﬁ%%%@ametm bswe; ool
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t he outer periphe
restoring member when it is released by the holder during the upward returning thereof

past it. ,
5. The apparatus for automatically pressure fitting parts according to one of
claims 1 to 4, wherein the pressure fitting tool is capable of being reciprocated by a magnet
type rod-less cylinder.

6. The apparatus for automatically pressure fitting parts according to one of
claims 1 to 4, wherein the holder includes a rod capable of being inserted into a threaded
hole of the parts, and an engagement ring fitted on the rod at a position thereof near the
lower end, the engagement ring having an outer diameter greater than the diameter of the
rod and also the diameter of the threaded hole and also having a restoring force for
changing its outer diameter. .

7. The apparatus for automatically pressure fitting parts according to one of
claims 1 to 4, wherein the pressure fitting tool is capable of being held at a position to
prohibit the feeding of parts having been heated by the heater to the setting position by
the parts guide after the end of the pressure fitting of the last part in a part fitting hole of
the work and until the start of the pressure fitting of parts in the next work.

8. The apparatus for aﬁtomatically pressure fitting parts according to one of
claims 1 to 4, wherein the work bench includes a sucking mechanism for securing the work
by suction force exerted thereto from the back side.

9. The apparatus for automaticaHSr pressure fitting parts according to one of '
claims 1 to 4, wherein the setting position has a part support surface, which is lower in
level than the part support surface of the parts guide preceding it, and also has opposite
side surfaces flaring upward such that the part on the part support surface will be raised
along the opposite side surfaces when pushed by the next part fed along the parts guide.

10. The apparatus for automatically pressure fitting parts according to one of
claims 1 to 4, which further comprises a part sensor checking whether a part has been set

in the setting position.
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of the pressure fitting tool 9 frombeing fed, and are thus held stationary
in that | ocation. Also, the blocks 54 are held open. (6) Subsequently, the
pressure fitting tool 9 is raised back together with the holder 7. The

hol der. 7 thus gets out of the part 3 now held presspfggf ured
in position in the part fitting hole 8. \Wen the pr assérsﬁi,adHRﬁ E?@

being raised back to its initial upper sgjgpositi on lockd 54 I n
the open state, t-he blocks 54 are closed to restore the initial state. As a
result, only the liorErpanpapatus dir automaicalls prepsuresfii¥ingspairtstaccending tecongendt er

5 to and S @laikB 1%‘@ vﬁ%r&xh'%ﬂe ﬁ%é&ré Btiry todi EaIiSabli of%ﬂ?fkcﬁ;\‘oéaﬁﬁﬁ%‘apﬁ Ksnee4-
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ngxt part Saamgu:]!gen h@ﬁﬂef fbsﬂlhél ReteeN REHa sb&ﬁ]gs;%ﬁio?gﬂmhbIya&sfgm&e7a\fte‘£hﬁet 3
above sequen era isre e ess rts 3-
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of being inserted 1nto a threaded hole of the parts, and an engagement ring fitted on the

rod at a position thereof near the lower end, the engagement ring having an outer
diameter greater than the diameter of the rod and also the diameter of the threaded hole

and also having a restoring force for changing its outer diameter.

“- This Sheet Has Been Rei
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parts 3 can be pressure fitted by replacing the set of the parts feeder 21,
parts guide 4, heater 5 and pressure fitting tool 9 with a different set.
Enmbodi nent 2 A second enbodi nent of the invention will now be descri bed
with reference to Fig. 8. In this apparatus for automatically pressure
fitting parts, the pair blocks 54 which are di sposed adjacent to the
forward end of the heater 5, are each nounted on an end of each of two rods
77 penetrating a case 76. The bl ocks 54 _ghe rotated downward when the
pressure fitting tool 9 is | owered subsequent to the insertion of the
holder 7 in the part 3 set in the setting position 6 fornmed by them and
are rotated reversely to be restored when the pressure fitting tool 9 being
raised to the_initial p05|t|on clears them -12- The rod 77 each have an
arm 78 downnAFEARATUSe FOR, QUTOMATICALLY: PRESSYRE FIRTFNGAPABTS spring 16 i s
connected as restoring neans between the two arns 78 to upwardly bias the
bl ock 54. Wth the rods 77 penetrating the case 76, a neat construction can
be obtai ned, thus reducing cont ami nat i OBBRAGT dust attachnent to the rods

77 to reduce Caus eFThe ineREbAbRRrisfdd UpSfrattis fbF Qﬂi@hﬁ%}cal@‘fﬁﬁb@bﬁi@ rﬁmag/isa&ty rd

embodi ment O&n Ehréeaplpgrg ll;.]g, Ia%vrl)rl\émwnlh part\%t?mg ?1elseg {sl set? (gn a\lM wEnti{ ge%t:lle ra% %grtts gre %eg to
a predetermined position while being heated. The work bench is moved in an X- and a
Y-direction to bring a part fitting hole of the work to a position underneath the
predetermined position. A holder is then lowered, then is caused to take hold of the part
at the predetermined position and pressure fit the part in the part fitting hole of the work
held below, and then is pulled upward out of the part having been pressure fitted and
secured in the position in the part fitting hole. Parts may be fed while being vibrated
with an ultrasonic wave instead of being heated, and then may each be pressure fitted
while being vibrated in a part fitting hole of the work, followed by pulling the holder
upward out of the part having been pressure fitted and secured in the position in the part
fitting hole.

(FIg. 1)
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9A and 9B. This apparatus for automatically pressure fitting parts is the

sanme as Enbodinent 1 in the basic construction, and is different therefrom
only in that the pressure fitting tool 9 is driven for reciprocation by a
magnet type rod-less cylinder 17. As shown in Fig. 9A, the rod-Iess
cylinder 17 has an upper and a | ower air passage 80 and 81 of the cylinder .
79, and accommobdates an inside nmagnet 82 slidable along it. By supplying
air through the upper air passage 80 into the cylinder 79 and exhausting
air therefromthrough the lower air passage 81, the inside magnet 82 is

| onered al ong the cylinder 79. On the other bapg, by supplying air through
the lower air passage 81 into the cylinder 79 and exhausting air therefrom
t hrough the upper air passage 80, the inside nagnet 82 is raised. Wth the
vertical displacenent of the inside magnet 82, an outside magnet 83 is al so
vertically displaced in sliding ngLaCt with the outer periphery of the
cylinder 79 and together with a c ' shaped tool support 85 secured to
it. The tool support 85 supp¥ (g frrtag tool 9, and its
vertical displacenment also { [dppnlacemeN of the pressure
fitting tool 9 in the sggg DR EBsure—fittN\ng tool 9
penetrates hol es SE\]f )ﬁ"\‘ = o , and i s supported
in the same via springg B7} ¢ ower bent
portions of the channg rnp- 1 ange\86 secured to
the pressure fitti i tMyn thRerdof. Wien the
pressure fitting t
the holder 7 in the p
a force in excess. of
axial direction®
absorb the exerted




elimnate irrational forces exerted or damages to the pressure fitting tool.
9 or part fitting hole 8. Enbodi nent 4 A fourth enbodi nent of the invention
wi |l now be described with reference to Figs. 10A and 10B. This apparatus
for automatically pressure fitting parts is the sane as Enbodinent 1 in the
basi c construction, and is different therefromonly in that the -13-

hol der 7 has a structure as shown in Fig. 10. As shown in Fig. 10, the
holder 7 is a rod 18, which has a dianeter slightly smaller than the

di ameter of the threaded hole 82 of the pgr4 3 so that it can be inserted
into the threaded hole 62. The outer periphery of the rod 18 has an annul ar
groove 88 forned at a position near the Iower end of the rod 18, and an
engagenent ring (i.e., Cring) 19 i i i Ny annul ar groove 88. The
hol der 7 has a tapered tip so that iSF‘c‘aGe ;zﬁy inserted into the

t hreaded hole 62 of the part 3. The ‘engagenent ng 19 has an outer

di aneter slightly greater than the dianeter of the threaded hole 62 of the
part 3, and it is also capable of being radially el ongated and contracted
and thus changing its outer dianeter by an external radial force applied to

it. Wien the hdlder 7 is |oyoeed=—sathat_tts tip toin t he
t hreaded hole g2 of the pa - : } iatQ | i Nt
engagenent with the top o e pd& 3 - %)
7
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as shown in Fig. 11A. Wen the holder 7 is further |owered, the engagenent
ring 19 is radially inwardly pushed by the edge of the threaded hole 62,
and thus reduces its outer dianeter. Thus, the engagenent ring 19 is fitted
in the threaded hole 62 to be in close contact with the surface of the

t hreaded hole 62 as shown in Fig. 1IB. The part 3 is thus held by the

hol der 7. When the holder 7 is further |owered, the bl ocks 54 having been
supporting the part 3 are opened, allomngp he part 3 to be pressure fitted
in the part fitting hole 8 Wen the pre e fitting tool 9 is raised, the
hol der 7 gets out together with the engagenent ring 19 fromthe threaded
hole 62 to | eave the part 3 therein,gh ng the pressure fitting.
The engagenent ring 19 nay not be th g lnan as it can be forced
into the threaded hole 62 of the part 3 to be In ose contact with the
surface of the threaded hole 62 and restored by its own restoring force to
the initial outer di ter when it gets out of the threaded hole 62.

Enmbodi nrent 5 A fi ftjh|fenrbodi nent of the invention will now be described with
reference to Figs. |18} and_13. This apparatus for automatically pressure
fitting parts is th as Enbodinment 1 in the basic construction, and is
different therefron that it further has the follow ng function. After
the end of the pred e fitting of the last part 3 in the |ast one of a
nunber of part fitt holes 8 of a work 1 and until the start of the
pressure fitting of E 3inthe part fitting holes 8 of theé? xt work 1
the pressure fi tooM 9 prohibits the feeding offt the heate ﬁarts 3to
the setting position 6/aﬁd hol es these parts 3 wai t{ng in the 5, so
that the waiting 3T 5qdr
|
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This is attained by an arrangenent as shown in Fig. 12. As shown, the
out si de magnet 89 which is slidable al.ong the rod-less cylinder 17, has a
cylinder support menber 90 secured thereto and extending side-wi se. Two air
cylinders 91 haveé their cylinders -14- penetrating and secured to the
cylinder support nmenber 90. The air cylinders 91 have their rods 93 secured
at the end thereof to a rod support nmenber 94. The pressure fitting tool 9
penetrates the cylinder and rod support g9gpers 90 and 94, and it is not
secured to but slidable relative to the cylFirnder support nmenber 90 while it
is secured to the rod support nenber 94. In this apparatus for
automatically pr fitgmi parts, when the outside magnet 89 is
vertically di.splEgagGy. tARgnet type np4-1ess cylinder 17, the cylinder
support menber 90, the air cylinders 91 t he @od IshppobBd nenber 94 are
al so vertically displaced. At this time, yhe prgssfire fit{fing tool 9 is
vertically displaced in unison wth the/rédsupporft _gerperP4. This is

y P : A ol

brought about to pressure fit the par Z-,a »go hole 8. More
ﬁ v - :
Do A‘?)W' Ating the
&3 0 1

specifically, this operation is brou
N Air cylinders 91

pressure fitting tool 9 while holdipg tF

retreated. After the parts 3 have feen pf essfifebflitted ifh all the part
fitting holes 8 of one work 1 in hi;// XYHe pyess iBting tool 9 is
raised up to an internediate posltiig/%? net e rod-1ess cylinder

17, and al so the rods 93 of t@;’a;y’ yli 1 aye

% /// / //




advanced, so that the pressure fitting tool 9 will be at a position |ower
than the position otherw se assuned. That is, as shown in Fig. 13, the
pressure fitting tool 9 is stopped at a position that its outer periphery
cl oses the outlet of the guide groove 51 of the heater 5. Thus, the heated
parts can all be held waiting in the guide groove 51. As described before,
the work 1 after the pressure fitting of parts 3.in all its necessary part
fitting holes 8 is taken out fromthe work bench 2, and the next work 1 is
set on and secured to the work bench 2. ssupsequently, the rods 93 of the
air cylinders 91 are retreated, thus raising the pressure fitting tool 9 up-
to the normal | evel position and opening again the outlet of the guide
groove 51 to permt the feeding of the heated parts 3 to the setting
position € f maESaQ\the pressure fitting of parts in the part fitting
hol es 8 o?FﬁeG;w 1, is brought about by raising the pressure fitting
tool 9. It is to be appreciated that during the renewal of the work 1 on
the work bench 2, the heated artZTS e reliably held waiting in
predet erm.ned positions to be|lcontiltually heated and t hus not cool ed down.
The interl ocked operation of the gnet type rod-less cylinder 17 and the
air cylinders 91 is, for inst realized as follows. As shown in Fig.
12, a predeterm ned interval aLf whi t ecgnd-black mark pattern 95, is
applied to or provided by inﬂEb i.omlom#the outer periphery of the pressure
fitting tool 9, and in the vi 'niEN'Bf nés paft ern §§ an @tical, gensor 96
" fy e

i s di sposed, which provi dgs (" sig by t ect byh Al ternate
white and bl ack marks. The oAt r fgors this'"of’lI"of§5
signal, and it is prghiwr | % progrgamed flas folfl ows. en rm/\ntrol

FIG.5B . |
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receives the "on"/"off"' signal a plurality of times, it determ nes that the
pressure fitting -15- tool 9 is normally reciprocated. Wen the control
system 10 does not receive the "on"/"off" signal for a predeterm ned period
of time, it determines that the pressure fitting tool 9 has been conpletely
rai sed or |owered. The control system 10 counts the nunber of tines of
rising or lowering of the pressure fitting tool 9. Wen the pressure
fitting tool 9 has been |lowered a nunbeﬁ/gﬁ times corresponding to the
nunber of the part fitting holes 8 of the work 1, the control system 10
causes air supply to the air cyli ndf{fﬁo ﬁme the rods 93 thereof
while the pressure fitting tool 9 idr - | epressing part 3,

t hereby the pressure fitting tool 9 closes the outlet of the gui de groove
51 of the heater 5. After subsequent |apse of a predeterm ned tine
(necessary for the renewal of the work 1 ongde work bench 2), the control
system 10 causes retreat of the rods 93 of the air cylinders 91 to raise
the pressure fitting tool 9 up to the nornma) | evel position. The naxi num
stroke of the air cylinders 91 is sTAbM; D mm The nmark pattern 95
and the sensor 96 may al so be utiliZet o9 ing novenent of the work
bench 2 in the X- and Y-axis directi|g t @ ohach part fitting hole &
of the work 1 to the position undernepth g position 6.
Specifically, the control system 10 i/ prog d SISR (Tthpt when it

determ nes that the pressure fitting
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tool 9 has been conpletely raised aifter the end of the pressure fitting of
the parts 3 in the part fitting holes 8 of the work 1 as noted above, it
delivers a conmmand to the drive nechanismfor the work bench 2 such that
the next part fitting hole 8 of the work 1 is to be brought to the position
right underneath the pressure fitting tool 9. If the mark pattern 95 is a
mere white-and-black nmark pattern, the sensor 96 provides only either "on"
or "off" part of the "on"/"off" signal when the work 1 that is set has a
hei ght less than the width of the white7é3bl ack mark part of the mark
pattern 95. In such a case, the control system 10 can not detect the rising
and | owering of the pressure fitting tool 9. The above predeterm ned
internal alternate white-and-bl ackFang'att 95 precludes this problem
EFFECTS OF THE | NVENTI ON The appar &t u e agt tically pressure fitting
parts according to the invention has the follow ng effects. (1) Since the
apparatus is automatic, it permts accurately and quickly pressure fitting
parts in works. (2) Since the apparatusgyg—putonmatic, it elimnates any

m ssing part fitting hole left wthout t pG ?Ife fitted therein even
with a work having a | arge nunber of paft}jqtti ?S( of es. (3) Since parts
are heated while they are fe%thi@ugh t he Jhkat e7H un"ske the prior

U —

/

FIG. 7B
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-16- art apparatus, no preparations for the heating are necessary. (4)
Since a |large nunber of different kinds of parts can be pressure fitted at
atime, it is possible to obtain 30 to 40 % cost reduction conpared to the
apparatus permtting the pressure fitting of only a single kind of part.

(5) Since the apparatus is automatic, a nunber of different kinds of parts
can be pressure fitted in the work at a tinme. (6) It is possible to
pressure fit parts having different shapes and structures in the work by
merely replacing the parts feeder, the parts guide and the pressure fitting
part. (7) It is possible to elimnate nggpgng of pressure fitting even with
a work having a | arge nunber of pressure fitting positions. (8) Since the
apparatus is automatic, it is possible to elimnate fluctuations of
pressure fitting and ensure uniformfinish, thus reducing rejected
products. (9) Since_the work bench for setting a work thereon is novable in
the X- and Y- axis dNections, it is possible to reduce position deviation
of parts. (10) Since tke apparatus is automatic, the operator is hardly
injured during opgratio (11) Parts can be reliably and readily set in the
setting position aRg=eeieaged. (12) By vibrating the holder with an

ul trasoni c wa Vhio brate e part that is

N
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hel d and pressure fit the part being vibrated in the part fitting hole of
the part, it is possible to pressure fit the part reliably w thout need of
heating the part. (13) By causing reciprocation of the pressure fitting
tool with the magnet type rod-less cylinder, it is possible to | ower and
raise the pressure fitting tool quickly and snmoothly. (14) Wth the hol der

i ncluding the rod, which can be inserted into the threaded hol e of the
part, and the engagenent ring, which is provided on the rod near the tip

t hereof, has an outer dianmeter greater than the diameter of the rod and

al so than the dianeter of the threaded %6l2 of the part, is capable of
changi ng the dianeter and has a restoring force, it is possible to reliably
take hold of even a snall part without possibility of falling of the part
fromthe hol der dugs e pRegsure fitting. (15) Wen the pressure fitting
of a part in the |§st ! gﬁng hol e of a work has been ended, the

pressure fitting tool is caused to close the outlet of the guide groove of
the heater, thus prohibiting the feeding of the heated parts in the heater
until the start of the pressure fitting of parts in the next work. Thus,
until the start of the pressure fitting of works in the next work, the

heat ed par5§_aL£_hebd_maLLLng in the guide groove without their tenperature
reduction. EK37_




(16) Wth the suction mechani smfor sucking and securing the work fromthe
back side, the work can be corrected for strain, deformation and so forth.
Thus, it is possible to perpendicularly pressure fit the part in the part
fitting hole and elimnate slanted pressure fitting and other defective
results. (17) The setting position has a part support surface, which is
lower in level than the part support sunfpgqg of the part support surface of
the parts guide behind it, and al so has opposite side surfaces flaring
upward fromthe part support surfac T par fed one after another to
the setting position will not overl ?c{l@notﬁi@, and it is not possible
that a part succeeding the pertinent part 1% erroneously pressure fitted in
the work. (18) Wth the sensor for checking whether a part has been set in
the setting position, it is possible Ngoake idle | owering of the
pressure fitting tool into the part fi ; PLACEMENT SHEET - 18-
What is clainmed is: 1. An apparatus f ﬁﬁ ssure fitting
parts, conprising a work bench for se k thereon, a drive

mechani sm for driving the work bench j 2 B8xis directi on, a
parts guide, which parts to be press thﬁéywk are.fed
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along in a row, a heater for heating the parts being fed, a setting

- position where each heated part fed thereto is set, a hol der capabl e of
taki ng hold of the heated part set in the setting position and rel easing
the held part, a reciprocable pressure fitting tool for |owering the

hol der, thereby causing the pressure fitting of the part in a part fitting
hol e of the work set on the work bench, and a control systemfor
controlling the operations of the wor k edéh, the hol der and the pressure
fitting tool. 2. An apparatus for automatically pressure fitting parts,
conprising a work bench for setting rgmt he , a drive nmechani smfor
driving the work bench in an X- and Y g djigction, a parts guide,
which parts to be pressure fitted in the work are fed along in a row, a
heater for heating the parts being fed, a setting position where each
heated part fed thereto is set, a holder capable taking hold of the

heated part set in the setting position and retefHing the held part, a

reci procabl e pressure fitting tool for Iomejing hol der, thereby causing
the pressure fitting of the part in a_pagt flitti pgjhole of the work set on
the work bench, and a control syste [cortrol g the operations of the
wor k bench, the hol der and the'é essfire|fi t4i ng |, the setting position
where it is capable of being pushed $pemiby |the h ing | owered,
thereby setting the part held by the hoI{er inth | evel position,
and being closed by a restoring penbe¢r wiernYit i$|Wel eased by the hol der
during the upward returning theraof 4 .‘L;J 3. At appar atus for
automatically pressure fitting -rﬂsing rk bench for setting a
work thereon, a drive nmecBnism¥sc i it ng \t he W chinan X and a

Y-axis direction, a par@ﬁaguia=

fittéﬁ in the
work are fed 8
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along in a row, a setting position where each part fed thereto is set, a
hol der capabl e of taking hold of the part set in the setting position, a
reci procabl e pressure fitting tool for |owering the hol der, thereby causing
the pressure fitting of the part in a part fitting hole of the work set on
the work bench, and a control systemfor controlling the operations of the
wor k bench, the holder and the pressure fitting tool, the hol der being
capabl e of being vibrated with an ultrasoni c wave, thereby causing

vi bration of the held part and effecting2gi® pressure fitting thereof being
vibrated in the part fitting hole of the work. 4. An apparatus for
automatical ly pressure fitting parts, conprising a work bench for setting a
wor k thereon, a drive nechanismfor driving the work bench in an X- and a
Y-axis direction, a parts guide, which parts to be pressure fitted in the
work are fed -19- along in arow, a setting position where each part
fed thereto is set, & holder for taking hold of the part set in the setting
position, a reciprocabke pressure fitting tool for |owering the hol der,

t her eby causi ng e pressure fitting of the part in a part fitting hole of
the work.set Qn th&zweck_Dgnch, and a control systemfor controlling the
operations o ‘gs WO suppdO(t, the holder and the pressure fitting tool,

t he hol der bei Ng ' N\ g Vvibrated with an ultrasonic wave, thereby
causing vibrati

FIG. I3
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the pressure fitting thereof being vibrated in the part fitting hole of the
wor k, the setting position where it is capable of being pushed open by the
hol der being | owered, thereby setting the part held by the holder in the
| ower | evel position, and being closed by a restoring nmenber when it is
rel eased by the holder during the upward returning thereof past it. 5. The
apparatus for automatically pressure flttlng parts according to one of
clains 1 to 4, wherein the pressure fiti3hY3tool is capable of being
reci procated by a ty | ess cylinder. 6. The apparatus for
automatical ly pres’gg!ié;t ﬂﬁé‘dﬂlts according to one of clains 1 to 4,
wherein the holder includes a rod capable of being inserted into a threaded
hol e of the parts, and an engagenent ring fitted on the rod at a position
t hereof near the | ower g#@, "t e engagenent ring having an outer dianeter
greater than the di anepger of Ne rod and al so the dianmeter of the threaded
hol e and al so having a restorP force for changing its outer dianeter. 7.
The apparatus for aut olyat i § pressure fitting parts according to one of
[ [ ‘ Q fitting tool is capable of being held
feedi ng of parts having been heated by the
heater to the setting by the parts guide after the end of the
pressure fitting of thd rt in a part fitting hole of the work and
until the start of thepressyffe fitting of parts in the next work. 8. The
apparatus for automaticlal ly gjfessure fitting parts according to one of
clains 1 to 4, wherein fthe k bench includes a sucking nechani sm for
securing the work . :

at a position to prohi ki
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by-'suction force exerted thereto fromthe back side.
automatically pressure fitting parts according to on

wherein the setting position has a part support surf@cg, wWhirchTs—tgwgr in
| evel than the part support surface of the parts guide pz%cgw?qsht gnd
al so has opposite side surfaces flaring upward such { hat®the™part on the
part support surface will be raised al ongl8he opposift e-s+ zes \When
pushed by the next . part fed along the parts guide. The apparatus flor

aut omat i caBatjpydaimedds:titting parts according to ongofr THarms—tto—,

whi ch further conprisepparab@ for HRBGR4tIANE Prbdaravigidpeparis, ?ﬁh&){f@ﬂ:&lﬁp%ﬂs set
aut O I Ca

n e oel Lo BOS Lol o el Al Thcy bRt Lol VL oSLicall o
pressure fiahdianGatiodiredtioncapaits guidé, whichnpprteoibheprestidfiited in thegosit ate\fpd
feedi ng-of AR 15z 10U el GERRRAITHE PR Wk Rk iR dpdigaen
posi tion aheatgd pae fedithesetgis a6, alalder capablecfitakingtholl qfthe beated part sétrig thé t he
o5t !y 4S9l MR K BSIDE  esidy 2h
aut onat i caleweringdbebelder; therehygapsing theqwesspen fitbing of heeagrin @ipartfisting bele of
wher ei Nt hehdPw ekt 6n thel warkBbehdlD land & coPelRY &Rl fob@InBBNIRCHE bicratissh dT¥ha
magnet work bench, the holder and the pressure fitting tool.
2. An apparatus for automatically pressure fitting parts, comprising a work
bench for setting a work thereon, a drive mechanism for drivin_g the work bench in an X-
and a Y-axis direction, a parts guide, which parts to be pressure fitted in the work are fed
along in a row, a heater for heating the parts being fed, a setting position where each
heated part fed thereto is set, a holder capable of taking hold of the heated part set in the
setting position and releasing the held part, a reciprocable pressure fitting tool for
lowering the holder, thereby causing the pressure fitting of the part in a part fitting hole of
the work set on the work bench, and a control system for controlling the operations of the
work bench, the holder and the pressure fitting tool, the setting position where it is
capable of being pushed open by the holder being 'loﬁvered, thereby setting the part held by
the holder in the lower level position, and being closed by a restoring member when it is
released by the holder during the upward returning thereof past it.
3. An apparatus for automatically pressure fitting parts, comprising a work
bench for setting a work thereon, a drive mechanism for driving the work bench in an X-
Y} and a Y-axis direction, a parts guide, which parts of be pressure fitted in the work are fed
along in a row, a setting position where each " part fed thereto is set, a holder
capable of taking hold of the part set in the setting position, a reciprocable pressure ﬁttihg
tool for lowering the holder, thereby causing the pressure fitting of the part in a part
fitting hole of the work set on the work bench, and a control system for controlling the
operations of the work bench, the holder and the pressure fitting tool, the holder being
capable of being vibrated with an ultrasonic wave, thereby causing vibration of the held
part and effecting the pressure fitting thereof being vibrated in the part fitting hole of the
work. |
4. An apparatus for automatically pressure fitting parts, comprising a work
bench for setting a work thereon, a drive mechanism for driving the work bench in an X-

and a Y-axis direction, a parts guide, which parts to be pressure fitted in the work are fed
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type rod-1ess cylinder, and al so being held at a p05|t|dn” to prohrblt T’he

feedi ng of parts having been heated by the heater to theg set ting p05| titon
along the parts guide after the end of the pressure fit}i) gpof the. ki astl ;
part in a part fitting hole of the work and until the staft of the presisure
fitting of parts in the next work, and the hol der incl u%es ---- 1ot €apabl e bf
being inserted into a threaded hoI e of thd%arts, and a enga errer_uw_-uwagmv
fitted on herod at a position_thereof near the nment
i ng* havi ralans B B1v.ch ERHGRE POGHERBReLotah 1 ho BRHER CROTER i e AOHURRAS 5o
the di anet egakafy HdkBof the Rt okl sdttingbssitidin viregprcilsle pessswg fitting ¢odl dor
changin g 't liwgﬁﬁg Eheqloﬁ{r% tgereby causing the pressure fitting of the part in a part ﬁttmg hole of
the work set on the work bench, and a control system for controlling the operations of the
work support, the holder and the pressure fitting tool, the holder being capable of being
vibrated with an ultrasonic wave, thereby causing vibration of the held part and.effécting
" the pressure fitting thereof being vibrated in the part fitting hole of the work, the setting
position where it is capable of being pushed dpen by the holder being lowered, thereby
setting the part held by the holder in the lower level position, and being closed by a
restoring member when it is released by the holder during the upward returning thereof
past it. .

5. The apparatus for automatically pressure fitting parts according to one of
claims 1 to 4, wherein the pressure fitting tool is capable of beir;g reciprocated by a magnet
type rod-less cylinder.

6. The apparatus for automatically préssure fitting parts according to one of
claims 1 to 4, wherein the holder includes a rod capable of being inserted into a threaded
hole of the parts, and an engagement ring fitted on the rod at a position thereof near the
lower end, the engagement ring having an outer diameter greater than the diameter of the
rod and also the diameter of the threaded hole and also having a restoring force for
changing its outer diameter. .

7. The apparatus for automatically pressure fitting parts according to one of
claims 1 to 2, wherein the pressure fitting tool is capable of being held at a position to
prohibit the feeding of parts having been heated by the heater to the setting position by
the parts guide after the end of the pressure fitting of the last part in a part fitting hole of
the work and until the start of the pressure fitting of parts in the next work.

8. The apparatus for aﬁtomatically pressure fitting parts according to one of
claims 1 to 4, wherein the work bench includes a sucking mechanism for securing the work
by suction force exerted thereto from the back side.

9. The apparatus for automaticall.y pressure fitting parts according to one of '
claims 1 to 4, wherein the setting position has a part support surface, which is lower in
level than the part support surface of the parts guide preceding it, and also has opposite
side surfaces flaring upward such that the part on the part support surface will be raised
along the opposite side surfaces when pushed by the next part fed along the parts guide.

10. The apparatus for automatically pressure fitting parts according to one of
claims 1 to 4, which further comprises a part sensor checking whether a part has been set

in the setting position.
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il. The apparatus for automatically pressure fitting parts according to one of
claims 1 to 4, wherein the pressure fitting tool is capable of being reciprocated by a magnet
type rod-less cylinder, and also being held at a position to prohibit the feeding of the parts
having been heated by the heater to the setting position along the parts guide after the
end of the pressure fitting of the last part in a part fitting hole of the work and until the
start of the pressure fitting of parts in the next work.

12. The apparatus for automatically pressure fitting parts according to one of
claims 1 to 4, wherein the pressure fitting tool is capable of being reciprocated by a magnet
type rod-less cylinder, and also being held at a position to prohibit the feeding of parts
having been heated by the heater to the setting position along the parts guide after the
end of the pressure fitting of the last part in a part fitting hole of the work and until the -
start of the pressure fitting of parts in the next work, and the holder includes a rod capable
of being inserted into a threaded hole of the parts, and an eng:agement ring fitted on the
rod at a position thereof near the lower end, the engagement ring having an outer
diameter greater than the diameter of the rod and also the diameter of the threaded hole

and also having a restoring force for changing its outer diameter.
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