
1       Apparatus for Taping a Plurality of Components  BACKGROUND OF THE
INVENTION  Field of the Invention     The present invention relates to an
apparatus for  taping  a  plurality  of   components,   and   more
particularly though not exclusively, it relates to an  apparatus for
manufacturing a taped series of  electronic components incorporating a
novel marking  apparatus.  Description of the Background Art      For
example, chip-type electronic components such  as multilayer ceramic
capacitors or other types of  electronic components are provided on
surfaces thereof  with markings indicating characteristics or the like.
One of methods of providing such markings is a  printing method employing a
printing plate.      Electronic components are marked by such a  printing
method in the following manner, for example:  First, a holder having a
plurality of cavities which  are arranged in the form of a matrix is so
prepared  that chip-type electronic components, for example, are 



charged to be stored one by one in the cavities respectively.  On the other
hand, a printing plate  having printing surfaces which are arranged in
positions corresponding to those of the cavities for  providing  desired
markings  is prepared.   Ink  is  applied to this printing plate, which in
turn is                                   2     brought into contact with
surfaces of the electronic  components for providing the same with desired
markings.       In the aforementioned printing method for providing
markings, the printing pressure of the printing plate  which is applied to
the electronic components extremely  influences
defectiveness/non-defectiveness of the  markings. However, the tolerance
for dimensional  dispersion such as dispersion in thickness, for example,
of the electronic components often exceeds a proper range  of the printing
pressure. Therefore, if the electronic  components have relatively large
thicknesses, for example,  the printing surfaces may be crushed or the
markings as  obtained may be blurred. If the electronic components 



have relatively small thicknesses, on the other hand, the  printing
surfaces may be improperly brought into contact  with the electronic
components, leading to unsatisfactory  or incomplete markings.       In the
aforementioned printing method for providing  markings, further, it is
important to align the printing  surfaces which are provided on the
printing plate with the  electronic components, in order to properly mark
the  electronic components. In particular, higher registration  is required
as the electronic components are miniaturized.  SUMMARY OF THE INVENTION
Accordingly, it is desired to improve apparatus and
3  methods of taping components to be better suited to  working with a
marking apparatus for electronic  components, which can regularly provide
excellent  markings regardless of dimensional dispersion of the  electronic
components.       It is also desired to improve the known taping  apparatus
to work with marking apparatus incorporating 



a printing plate which can align its printing surface  with each of the
electronic components to be marked in  high accuracy. In addition, it is
desired to provide  a taping apparatus which can efficiently manufacture  a
taped component series.      According to one aspect of the present
invention,  there is provided an apparatus for taping a plurality  of
components, said apparatus comprising first  conveying means for conveying
said plurality of  components; supplying means for supplying said
plurality of components to said first conveying means;  marking means for
marking said ones of said plurality  of components conveyed by said first
conveying means;  transferring means for transferring said plurality of
components from said first conveying means to second  conveying  means;
and   distributing  means   for  distributing said plurality of components
in said  second conveying means to a tape for holding said  plurality of
components.                               4 



The first conveying means may comprise an  intermittently rotated discoidal
first rotor having a  plurality of first holding portions being distributed
along its peripheral edge portion for holding  electronic components one by
one therein respectively.  The supply means may be arranged to successively
supply a plurality of said electronic components into  the first holding
portions respectively at a first  position on a moving path of the first
holding  portions being defined by rotation of the first rotor.  The
marking means may be arranged to mark respective  electronic components at
a second position following  the first position on the moving path of the
first  holding portions, the marking means comprising a  discoidal printing
plate having a plurality of  printing  surfaces  being  distributed  along
its  peripheral edge portion for marking the electronic  components
respectively, the printing plate being  intermittently rotated in
synchronization with the  first  rotor  thereby  successively  locating
the  plurality of printing surfaces on the second position,  the marking
means further comprising displacing means  for displacing the electronic
components toward said  



printing surfaces in the second position. The second  conveying means may
comprise an intermittently rotated  discoidal second rotor, being arranged
on a position                                5  different from that of the
first rotor,  having a  plurality of second holding portions being
distributed  along its peripheral edge portion for holding the  electronic
components one by one therein respectively.  The transferring means may
comprise carriage/supply  means for carrying the electronic components from
a  third position following the second position on the  moving path of the
first holding portions to the  position  provided  with  the  second  rotor
.and  successively supplying the plurality of electronic  components  into
the   second  holding   portions  respectively at a fourth position on a
moving path of  the second holding portions being defined by rotation  of
the second rotor.   The distributing means may  comprise  means  for
successively  supplying  the  plurality of electronic components being held
in the  



second holding portions respectively from a fifth  position following the
fourth position on the moving  path of the second holding portions toward a
tape for  holding the plurality of electronic components while
distributing  the  same  along  its  longitudinal  direction.       In an
embodiment of the present invention, a step  of marking the respective
electronic components and a  step of taping the plurality of electronic
components  are carried out along the intermittent rotation of the
6  first and second rotors respectively.  Thus, it is possible to
efficiently manufacture a taped electronic component series.      The
marking means preferably comprises a printing plate which is the subject of
divisional British patent application No. 9621088.5.  The plate has a
printing surface for marking electronic components which is used with a
platen providing a support surface which is positioned to be opposed to the
printing surface for supporting the electronic components to be marked, and
a back support, elastically holding the platen in a displaceable manner,
which can approach to and separate from the printing surface.      In the
marking means, the electronic components are supported by the platen which
is elastically held by the back support in a displaceable manner. Thus, the
platen is displaced with respect to the back 



support against elasticity for electronic components having dimensions
allowing an excessive printing pressure, whereby the printing pressure
exerted by the printing plate on the electronic components can be regularly
maintained at a proper level. Thus, it is possible  to  regularly  provide
the   electronic components  with  excellent  markings  regardless  of
dimensional dispersion thereof.      In an embodiment of the present
invention, the taping apparatus further comprises a printing plate which is
advantageously applied to the marking means
7  for  electronic  components.    This  printing  plate  preferably
comprises a base plate of a rigid material  having a location hole, and a
plate member of cured  ultraviolet setting resin which is provided on the
base plate for providing a convex printing surface.       The printing
plate makes it possible to position  the plate member which is held by the
rigid base plate  in high accuracy through the location hole provided in
the base plate.  Therefore, it is possible to align  each electronic
component to be marked by this  printing plate with the printing surface.
Further,  the base plate can supply the overall printing plate  with
sufficient rigidity, so that the printing plate  



is easy to handle.       The  aforementioned  printing  plate  can  be
manufactured as follows:  First, the base plate is  prepared. This plate is
provided with a plurality of  projecting alignment pins.   On the other
hand, an  original plate having a plurality of alignment holes  for
receiving the plurality of alignment pins  respectively  while  providing
a  negative  image  corresponding to a desired printing surface is
prepared. Then, a resin plate of uncured ultraviolet  setting resin is
fixed to a surface of the base plate  provided with the alignment pins.
Then, the original  plate is placed on the resin plate and the alignment
8  pins are inserted in the alignment holes, to align the  base plate with
the original plate. Then, the resin  plate is exposed through the original
plate, whereby  the resin plate is cured in a region corresponding to  the
negative image.  Then, a portion other than the  uncured region is removed
from the resin plate. Thus,  



a desired printing plate is obtained.      According to the aforementioned
method of  manufacturing a printing plate, it is possible to form  a plate
member on the base plate in alignment with the  plurality of alignment pins
provided on the base plate  in high accuracy. In the printing plate
obtained in  the aforementioned manner, therefore, it is possible  to
position the printing surface of the plate member  in high accuracy by
simply properly positioning the  base plate in printing.      The present
invention, also extends to an  apparatus for manufacturing a taped
electronic  component series, preferably including a marking  apparatus
which is the subject  of British Patent  Application No. 9412097.9
published as GB-A-2279615  and from which the present application has been
divided.      According to another aspect of the present  invention there
is provided a method of taping a  plurality of components, said method
comprising:                                 9 



supplying said plurality of components to a first  conveying  means;
conveying  said  plurality   of  components along said first conveying
means; marking  said ones of said plurality of components conveyed by  said
first  conveying  means;   transferring  said  plurality of components from
said first conveying  means to second conveying means; and distributing
said  plurality of components located on said second  conveying means to a
tape for holding said plurality  of components.      The above and further
features of the present  invention are set out with particularity in the
appended claims, and together with the advantages  thereof, should become
clearer from consideration of  the following detailed description of an
exemplary  embodiment of the invention given with reference to  the
accompanying drawings.  BRIEF DESCRIPTION OF THE DRAWINGS      Fig. 1 is a
perspective view showing an exemplary  electronic component provided with a
marking made by  an apparatus embodying the present invention;      Fig. 2
is a perspective view showing a part of a  taped electronic component
series comprising plurality  



of the electronic components shown in Fig. 1 which is  formed  by  an
apparatus  embodying  the  present  invention;
10         Fig. 3 is a plan view schematically showing an  apparatus for
manufacturing a taped electronic  component series according to an
embodiment of the  present invention;       Fig. 4 is a perspective view
showing a part of a  first rotor shown in Fig. 3 in an enlarged manner;
Fig. 5 is a perspective view showing an  electronic component which is held
in a holding  portion provided in the first rotor shown in Fig. 4;
Fig. 6 is a perspective view showing another part  of the first rotor shown
in Fig. 3;       Fig. 7 is a perspective view showing still  another part
of the first rotor shown in Fig. 3;      Fig. 8 is a bottom plan view of a
base plate  which is included in a printing plate shown in Fig. 3;  



Fig. 9 is a sectional view taken along the line  IX - IX in Fig. 8;
Fig. 10 is a sectional view corresponding to Fig.              showing a
resin plate which is fixed onto the base plate;       Fig. 11 is a plan
view showing an original plate  which is prepared for manufacturing the
printing plate  shown in Fig. 3;       Fig. 12 is a sectional view
corresponding to Fig. 9,  showing the original plate which is aligned with
the base  plate;.       Fig. 13 is a bottom plan view corresponding to Fig.
8, illustrating the printing plate shown in Fig. 3;       Fig. 14 is a
sectional view taken along the line  XIV - XIV in Fig. 13;       Fig. 15 is
a sectional view showing a principal part  of a characteristic measuring
device which is provided in  relation to the first rotor shown in Fig. 3;
Fig. 16 is a sectional view showing an ink applicator 



which is provided in relation to the printing plate shown  in Fig. 3;
Figs. 17 and 18 are adapted to illustrate operations  of the printing plate
and an ink form roller for applying  ink from the ink form roller shown in
Fig. 16 to printing  surfaces of the printing plate;      Fig. 19 is a plan
view showing a part of a marking  apparatus which is provided in relation
to the first rotor  shown in Fig. 3;      Fig. 20 is a front elevational
view showing the                                        12     elements
appearing in Fig. 19; and       Figs. 21 and 22 are sectional views showing
a  principal part of the marking apparatus, for illustrating  an operation
achieved in the marking apparatus.  DETAILED DESCRIPTION OF THE EMBODIMENT
Fig. 1 shows a chip-type electronic component 1. For  example, a multilayer
ceramic capacitor has the appearance  



shown in Fig. 1. The electronic component 1 comprises a  component body 2
of ceramic, for example, and terminal  electrodes 3 and 4 which are formed
on both end portions  of the component body 2. A marking 5 of "Al", for
example, is provided on one major surface of the component  body 2.  The
mode of the marking 5, indicating the  characteristics of the electronic
component 1, for  example, is arbitrarily changeable. This marking 5 is
provided by printing employing ultraviolet setting ink,  for example.
The electronic component 1 shown in Fig. 1 has small  dimensions of 2.0 mm
by 1.25 mm by 0.7 mm or 1.6 mm by 0.8  mm by 0.8 mm, for example. While
such a miniature  electronic component 1 is mounted on a proper circuit
board, a plurality of electronic components 1 are often  brought into the
form of a taped electronic component  series 6 as shown in Fig. 2, so that
each electronic  component 1 is improved in handleability in such a
13    



mounting step or the like. In the taped electronic  component series 6, the
plurality of electronic components  1 are held by a tape to be distributed
along its  longitudinal direction. In more concrete terms, the taped
electronic component series 6 comprises a receiving tape 7  of cardboard,
for example. The receiving tape 7 is  provided with cavities 8 which are
distributed along its  longitudinal direction for receiving the electronic
components 1 one by one therein respectively. Upper and  lower openings of
the cavities 8 are closed by a top sheet  9 and a bottom sheet 10 which are
applied onto the  receiving tape 7 respectively. The receiving tape 7 is
further provided with a plurality of sprocket holes 11  which are
distributed along its longitudinal direction.       In order to tape the
plurality of electronic  components 1, the receiving tape 7 provided with
only the  bottom sheet 10 is first prepared. Then, the electronic
components 1 are inserted in the respective cavities 8,  and the top sheet
9 is applied onto the receiving tape 7  to close the upper openings of the
cavities 8.      Fig. 3 shows an apparatus 13 for manufacturing a  taped
electronic component series, including a marking  apparatus 12 according to
an embodiment of the present  



invention. This apparatus 13 is adapted to provide each  electronic
component 1 with the marking 5 as shown in Fig.
14      1, and then to tape a plurality of electronic components 1   as
shown in Fig. 2.  The electronic components 1 are   provided with the
markings 5 by the marking apparatus 12,   and taped by a taping device 14.
The apparatus 13 comprises a part feeder 15, which  receives a plurality of
electronic components 1 (not shown  in Fig. 3). The plurality of electronic
components 1  which are delivered from the part feeder 15 are directed  to
a prescribed direction and supplied toward a first  rotor 18 along a supply
track 16 in a tandem state, as  shown by arrow 17. The first rotor 18 is in
the form of a  disk having a plurality of, e.g., 50 concave first holding
portions 19 which are distributed along its peripheral  edge portion. The
rotor 18 is intermittently rotated  along arrow 20. Due to such
intermittent rotation, the  plurality of holding portions 19 are
successively brought 



into a prescribed position upon stoppage of the rotor 18.       Fig. 4
shows one of the holding portions 19 in an  enlarged manner. Each holding
portion 19 holds a single  electronic component 1, as shown in Fig. 5. A
negative  pressure is applied to each holding portion 19 through a  suction
passage 21, to position the electronic component 1  in the holding portion
19. In order to improve  positioning accuracy for the electronic component
1 in the  holding portion 19, the suction passage 21 is preferably
15     provided in a position close to one side of the holding  portion 19,
as shown in Fig. 4.       As shown in Figs. 4 and 5, a bottom plate 22 is
arranged under the rotor 18 to define a bottom surface of  each holding
portion 19. This bottom plate 22 is fixed to  support the electronic
component 1 which is positioned in  each holding portion 19 from below,
thereby reliably  preventing dropping of the electronic component 1 from
the  



holding portion 19.       As shown in Fig. 6, a notch 23 is provided in a
specific portion of the bottom plate 22. Further, an air  blow passage 24
is provided in another portion of the  bottom plate 22, as shown in Fig. 7.
Positions and  functions of the notch 23 and the air blow passage 24 are
described later.       Referring again to Fig. 3, a discoidal printing
plate  25 is arranged to partially overlap with the first rotor  18. This
printing plate 25 is mounted on a lower surface  of a discoidal holding
plate 26. The printing plate 25  and the holding plate 26 are
intermittently rotated along  arrow 27. The printing plate 25 is
manufactured through  steps shown in Figs. 8 to 14.       A circular base
plate 28 is prepared as shown in  Figs. 8 and 9. This base plate 28 is made
of a rigid  material such as aluminum, for example. A relatively
16     thick boss 29 is formed on a central portion of the base 



plate 28, and a location hole 30 is provided in a central  portion of the
boss 29, to pass through the base plate 28.  A plurality of, e.g., two
alignment pins 31 are provided  to project from the boss 23, in prescribed
positional  relations with respect to the location hole 30.       Then, a
resin plate 32 of uncured ultraviolet setting  resin is fixed to the base
plate 28 on a side provided  with the alignment pins 31, as shown in Fig.
10.  This  fixation is attained by applying the resin plate 32 onto  the
base plate 28 by an adhesive double coated sheet, for  example.  The resin
plate 32 is positioned around the boss  29, so that its upper surface is
preferably flush with  that of the boss 29. The resin plate 32 which is
fixed to  the base plate 28 in the aforementioned manner is  preferably
already cured in a part along its thickness on  a side facing the base
plate 28. Referring to Fig. 10,  numeral 33 denotes a cured portion, and
numeral 34 denotes  an uncured portion. Such presence of the cured portion
33  facilitates handling of the resin plate 32, so that the  same can be
reliably fixed to the base plate 28. When the  base plate 28 is made of a
light-transmittant material  such as glass, it is possible to form the
cured portion 33  by irradiating the resin plate 32 with ultraviolet light.



through the base plate 28 after the resin plate 32 is
17     applied to the base plate 28.       On the other hand, an original
plate 35 is prepared  as shown in Fig. 11.  The original plate 35, which is
made  of polyethylene terephthalate, for example, is in the form  of a film
having a rectangular shape as a whole. This  original plate 35 is provided
with two alignment holes 36,  for example, in correspondence to the
positions of the  aforementioned alignment pins 31. The original plate 35
is further provided with negative images 38, corresponding  to desired
convex printing surfaces 37 (see Figs. 13 and  14) to be formed in the
printing plate 25 to be obtained,  in prescribed positional relations with
respect to the  alignment holes 36. The negative images 38 shown in Fig.
11 and the printing surfaces 37 shown in Fig. 13 are  simply illustrated as
mere rectangles.  In order to  provide the marking 5 of "Al" as shown in
Fig. 1, each  printing surface 37 has a mirror image of "Al", and each 



negative image 38 has a shape corresponding to the  printing surface 37.
The negative images 38 are arranged  along the circumference of the
original plate 35.       Then, the original plate 35 is placed on the resin
plate 32, as shown in Fig. 12. At this time, the  alignment pins 31 of the
base plate 28 are inserted in the  alignment holes 36 of the original plate
35, thereby  aligning the base plate 28 and the original plate 35 with
each other.       In the aforementioned state shown in Fig. 12, the
original plate 35 is irradiated with ultraviolet light, so  that the resin
plate 32 is exposed through the original  plate 35. Thus, the uncured
portion 34 of the resin plate  32 is cured in regions corresponding to the
negative  images 38 (Fig. 11).  Referring to Fig. 12, numeral 39  denotes a
portion which is cured in a region corresponding  to each negative image
38. Thus, the resin plate 32 has  



the cured portions 33 and 39 and the uncured portion 34.       Then, the
original plate 35 is removed and the  uncured portion 34 is washed out with
a liquid such as  water or alcohol in this state. Referring to Figs. 13 and
14, the uncured portion 34 is completely removed.       Figs. 13 and 14
show the printing plate 25 as  completed, having a plate member 40 which is
formed on the  base plate 28 for providing the convex printing surfaces  37
of cured ultraviolet setting resin. In this printing  plate 25, the
plurality of printing surfaces 37 are  arranged along its circumference.
The printing plate 25 obtained in the aforementioned  manner is mounted on
the lower surface of the holding  plate 26 as shown in Fig. 3, to
downwardly direct the  printing surfaces 37. The holding plate 26 is
provided  with a locating projection (not shown) for engaging with
19      the location hole 30, so that the printing plate 25 is  



properly positioned on the holding plate 26 by the  location hole 30 and
the locating projection.       As shown in Fig. 3, the plurality of
electronic  components 1 which are fed along the aforementioned supply
track 16 are successively supplied into the first holding  portions 19 at a
first position 41 on a moving path of the  holding portions 19 which is
defined by the rotation of  the first rotor 18. Thus, each electronic
component 1 is  received in each holding portion 19, as shown in Fig. 5.
The electronic components 1 pass through a position  provided with a
characteristic measuring device 42 along  the intermittent rotation of the
rotor 18. When the  electronic components 1 are multilayer ceramic
capacitors,  for example, the characteristic measuring device 42 is
adapted to measure electrostatic capacitances thereof.  Fig. 15 shows this
characteristic measuring device 42 in  detail.       Referring to Fig. 15,
a terminal block 43 is mounted  on the bottom plate 22. This terminal block
43 is  provided with measuring terminals 44 and 45, which are  brought into
contact with terminal electrodes 3 and 4 of  each electronic component 1.
The measuring terminals 44  and 45 are urged by springs 46 and 47
respectively to  slightly project into each holding portion 19, so that the



20      same are further reliably brought into contact with the  terminal
electrodes 3 and 4. These measuring terminals 44  and 45 are respectively
connected with electric wires 48  and 49, which are connected to an
electrostatic  capacitance measuring device (not shown).       Each
electronic component 1 is downwardly pushed by a  pusher 50, so that the
measuring terminals 44 and 45 are  further reliably brought into contact
with the terminal  electrodes 3 and 4. The pusher 50 is preferably made of
an electrical insulating material, more preferably of an  elastic material.
This pusher 50 is mounted on an end of  a lever 53 which is provided to be
rotatable with respect  to a fixed surface 51 through a pivot shaft 52. An
electromagnet 54 is mounted on the fixed surface 51, so  that the lever 53
is attracted by the electromagnet 54  when the same is on, as shown in Fig.
15. Thus, the  pusher 50 presses each electronic component 1 preferably 



at an adjustable degree of pressing. Thus, the positional  relation between
the pusher 50 and the lever 53 is  rendered adjustable, so that the
adjusted position of the  pusher 50 is fixed by a set screw 55. When the
electromagnet 54 is off, on the other hand, the lever 53  is
anticlockwisely rotated about the pivot shaft 52 by an  action of the
spring 56, so that the pusher 50 separates  from the electronic component
1. A stop 57 which can be                                      21
brought into contact with the lever 53 is provided for  defining a
terminating end of such anticlockwise rotation  of the lever 53.
Along the intermittent rotation of the rotor 18, the  pusher 50 presses
every electronic component 1 which is  positioned on the terminal block 43,
whereby the measuring  terminals 44 and 45 are reliably brought into
contact with  the terminal electrodes 3 and 4 for measuring
characteristics of the electronic component 1. At least 



the surface of the rotor 18 is preferably made of an  electrical insulating
material, to cause no undesired  electric short during such characteristic
measurement.       Any electronic component 1 which is decided as having
improper characteristics in the aforementioned  characteristic measurement
is then discharged from the  corresponding holding portion 19. Fig. 3 shows
a  discharge tube 58 for discharging such a defective  electronic component
1. This discharge tube 58 removes  the defective electronic component 1
from the holding  portion 19 on the basis of vacuum suction. In order to.
further reliably remove the defective electronic component  1 by the
discharge tube 58, the air blow passage 24 is  provided in the bottom plate
22 as shown in Fig. 7, in  correspondence to the position provided with the
discharge  tube 58. This air blow passage 24 blows compressed air
22     toward the holding portion 19, thereby forcing the  



defective electronic component 1 into the discharge tube  58. Such an air
blow passage 24 may not be provided in  particular, but the suction passage
21 can also be  employed for blowing compressed air therethrough.       The
marking 5 shown in Fig. 1 is provided in a second  position 59 following
the first position 41 on the moving  path of the holding portions 19 which
is defined by the  rotation of the rotor 18, i.e., a position following
that  provided with the discharge tube 58 in this embodiment.  The first
rotor 18 and the printing plate 25 overlap with  each other at this second
position 59. Figs. 19 to 22  show the structure of a portion around the
second position  59 in detail.       In the second position 59, the bottom
plate 22 is  provided with the notch 23 as shown in Fig. 6. As shown  in
Figs. 20 to 22, a platen 60 is positioned in this notch  23. This platen 60
provides a support surface 61 for  supporting each electronic component 1.
This support  surface 61 is opposed to each printing surface 37. The
platen 60 is elastically displaceably held by a back  support 62. More
specifically, a guide 63 is mounted on  the back support 62, thereby
holding the platen 60 to be  vertically displaceable with respect to the
back support  62 within a prescribed range. A spring 64 is arranged 



23     between the platen 60 and the back support 62 for urging  the platen
60, so that its support surface 61 approaches  to each printing surface 37.
According to this embodiment, the back support 62 is  provided by an end of
a lever 65. As shown in Fig. 20,  the lever 65 is mounted to be rotatable
with respect to a  fixed surface 66 through a pivot shaft 67. Due to
rotation of the lever 65, therefore, the back support 62  can approach to
and separate from each printing surface  37. An electromagnet 68 is
provided on the fixed surface  66, so that the lever 65 is clockwisely
rotated in Fig. 20  about the pivot shaft 67 and the back support 62
approaches to each printing surface 37 when the  electromagnet 68 is on.
When the electromagnet 68 is off,  on the other hand, the lever 65 is
anticlockwisely rotated  by an action of the spring 69 and the back support
62  separates from each printing surface 37. A stop 70  



defines a terminating end of the anticlockwise rotation of  the lever 65.
In the second position 59, a contact member 71 is  positioned above the
rotor 18. This contact member 71 has  a through hole 72 for receiving each
printing surface 37.  The contact member 71 is provided on an end of a
lever 74  which is mounted to be rotatable with respect to the fixed
surface 66 through a pivot shaft 73.                                     24
An electromagnet 75 is mounted on the fixed surface   66, so that the lever
74 is anticlockwisely rotated in   Fig. 20 about the pivot shaft 73 when
the electromagnet 75   is on. Thus, the contact member 71 provides a
contact   surface 76 which comes into contact with each printing   surface
37, as shown by solid lines in Fig. 22. This   contact surface 76 is
substantially flush with each   printing surface 37 on its periphery. In
the state shown   in Fig. 22, the contact surface 76 may be exactly flush
with the printing surface 37, or may slightly upwardly 



separate from the printing surface 37 by 0.1 mm, for   example.       When
the electromagnet 75 is off, on the other hand,  the lever 74 is
clockwisely rotated in Fig. 20 by an  action of a spring 77. A stop 78
defines a terminating  end of this rotation. Due to such clockwise
rotation, the  contact member 71 is downwardly displaced as shown in Fig.
21, so that the printing surface 37 is positioned above  the through hole
72.       The rotor 18 and the printing plate 25 are  intermittently
rotated in synchronization with each other,  so that the state shown in
Fig. 21 is attained every  stoppage of the rotation. In this state, the
electromagnet 68 is turned on to upwardly displace the  back support 62 as
shown in Fig. 22. Referring to Fig.                                      25
22, the position of the back support 62 in the state shown  in Fig. 21 is
illustrated by phantom lines. In response  



to the aforementioned upward displacement of the back  support 62, the
platen 60 pushes up the electronic  component 1, to bring the same into
contact with the  printing surface 37. The spring 64 enables the electronic
component 1 to come into contact with the printing surface  37
substantially at a constant pressure.       The electromagnet 75 is turned
on simultaneously with  or slightly in advance of the aforementioned upward
displacement of the back support 62, whereby the contact  member 71 is also
upwardly displaced as shown in Fig. 22.  Referring to Fig. 22, the position
of the contact member  71 in the state shown in Fig. 21 is illustrated by
phantom  lines. The contact member 71 provides the contact surface  76
which is substantially flush with the printing surface  37 on its
periphery, and the electronic component 1 is  brought into contact with the
contact surface 76 so that  the electronic component 1 and the printing
surface 37 are  prevented from application of an excessive printing
pressure.       Thus, the electronic component 1 is marked by the  printing
surface 37. Thereafter the back support 62 is  downwardly displaced as
shown in Fig. 21, thereby  downwardly displacing the platen 60 as well as
the contact   



26      member 71. Due to the downward displacement of the   contact member
71, the electronic component 1 is forced to   separate from the printing
surface 37. Then the   electronic component 1 is returned to the prescribed
position of the holding portion 19 again.       Along the aforementioned
intermittent rotation of the  printing plate 25, the printing surfaces 37
are coated  with ultraviolet setting ink, for example. Fig. 3 shows  an ink
applicator 79, which is illustrated in Fig. 16 in  detail.       The ink
applicator 79 comprises an ink fountain  roller 80, an ink distributing
roller 81 and an ink form  roller 82, being successively in contact with
each other,  which are rotated along arrows 83, 84 and 85 respectively.
These rollers 80 to 82 are made of rubber respectively. A  blade 86 is
arranged with a prescribed clearance between  the same and the ink fountain
roller 80. A dispenser 87  is arranged above the clearance between the
blade 86 and  



the ink fountain roller 80, for dripping ink.  The ink  dripped from the
dispenser 87 is guided onto a surface of  the ink fountain roller 80
through the clearance between  the blade 86 and the ink fountain roller 80,
and its  flowability is maintained by an action of the ink  distributing
roller 81, for forming an ink film having a  uniform thickness on the ink
form roller 82. The ink                                     27
distributing roller 81 may also be swung along its axis,  in addition to
the rotation along arrow 84.       As shown in Figs. 17 and 18, the ink
provided on the  ink form roller 82 is applied onto the printing surfaces
37. The ink form roller 82 is continuously rotated along  arrow 85, as
shown in Figs. 17 and 18. Referring to Fig.  17, the printing plate 25 is
stopped after the  intermittent rotation. Then the printing plate 25 is
rotated along arrow 27, so that one of the printing  surfaces 37 comes into
contact with a peripheral surface  of the ink form roller 82 as shown in
Fig. 18, to be 



coated with the ink. The peripheral speed of the ink form  roller 82 is
preferably substantially matched with the  moving speed of each printing
surface 37 following the  rotation of the printing plate 25.       The
aforementioned ink applicator 79 is preferably  easily exchangeable with
another ink applicator as a unit.  Thus, it is possible to quickly cope
with change of the  type of the ink to be employed.      Referring again to
Fig. 3, each electronic component  1 passing through the second position 59
for marking is  brought into a position under an image sensor 88 by the
intermittent rotation of the first rotor 18. The image  sensor 88 is turned
on in synchronization with the stop  timing of the rotor 18, to decide
defectiveness/non-                                     28     defectiveness
of the marking 5 (Fig. 1) provided on each  electronic component 1.       A
discharge tube 89 is arranged following the image  



sensor 88. This discharge tube 89 is adapted to take out  any electronic
component 1 which is decided as having a  defective marking 5 by the image
sensor 88, on the basis  of vacuum suction. Also in the position provided
with the  discharge tube 89, the bottom plate 22 may have the air  blow
passage 24 as shown in Fig. 7, so that the air blow  passage 24 blows
compressed air for reliably forcing the  defective electronic component 1
to be discharged into the  discharge tube 89.       A second rotor 90 is
arranged on a position different  from that of the first rotor 18. The
second rotor 90 is  in the form of a disk, which is provided with a
plurality  of, e.g., 50 second holding portions 91 distributed along  its
peripheral edge portion for receiving the electronic  components 1 one by
one therein respectively. The second  rotor 90 is intermittently rotated
along arrow 92. The  second rotor 90 is substantially similar in structure
to  the first rotor 18, and a bottom plate (not shown)  corresponding to
the bottom plate 22 is also arranged in  relation to the second rotor 90.
A supply track 94 is provided to extend from a third  position 93 following
the second position 59 on the moving     



29     path of the first holding portions 19 which is defined by  the
rotation of the first rotor 18, i.e., a position  following that of the
discharge tube 89 in this  embodiment, toward the position provided with
the second  rotor 90. The electronic components 1 are fed to the  supply
track 94 from the holding portions 19 which are  located in the third
position 93. Thus, all electronic  components 1 provided on the supply
track 94 have been  decided as proper in both of the characteristics and
the  markings 5. Along this supply track 94, the plurality of  electronic
components 1 are carried along arrow 95 in a  tandem state. A sensor (not
shown) is preferably provided  for detecting any electronic component 1
which fails to be  fed onto the supply track 94 at the third position 93
and  still remains in the corresponding first holding portion  19, to
remove the remaining electronic component 1 on the  basis of a result of
detection.       On the supply track 94, the electronic components 1
upwardly direct the surfaces provided with the markings 5  



(Fig. 1). The supply track 94 passes through an  ultraviolet curing oven
96. During movement on the supply  track 94, therefore, the ultraviolet
setting ink employed  for marking the electronic components 1 is cured. The
length of the supply track 94 is so selected that the ink  is irradiated
with ultraviolet light for a time required
30     for such curing.       The electronic components 1 fed along the
supply  track 94 are successively supplied into the second holding
portions 91 at a fourth position 97 on a moving path of  the second holding
portions 91 which is defined by  rotation of the second rotor 90.
These electronic components 1 are brought into a.  fifth position 98
following the fourth position 97, along  the rotation of the second rotor
90.  At the fifth  position 98, the receiving tape 7 provided with the
bottom  sheet 10 as shown in Fig. 2 in detail is intermittently  fed along
arrow 99. Thus, the electronic components 1  



which are held in the second holding portions 91 are  successively supplied
into the cavities 8 of the receiving  tape 7 every time the second rotor 90
and the receiving  tape 7 are stopped. A pusher or a suction chuck (not
shown), for example, is employed for supplying the  electronic components 1
into the cavities 8. After the  electronic components 1 are inserted in the
respective  cavities 8, the top sheet 9 is applied onto the receiving  tape
7, thereby obtaining the desired taped electronic  component series 6 as
shown in Fig. 2.                               31        Having thus
described the invention by reference  to a particular embodiment, it is to
be appreciated  that the described embodiment is exemplary only and is
susceptible to modification and variation without  departure from the scope
of the invention as  determined by the appended claims.      



CLAIMS:       1.  An apparatus  for taping a plurality of components, said
apparatus comprising:      first  conveying  means  for  conveying  said
plurality of components;       supplying means for supplying said plurality
of  components to said first conveying means;      marking means for
marking said ones of said plurality of components conveyed by said first
conveying means;       transferring  means   for   transferring  said
plurality of components from said first conveying  means to second
conveying means; and      distributing  means   for   distributing  said
plurality of components in said second conveying means  to a tape for
holding said plurality of components.        2.  An apparatus in accordance
with claim 1, wherein,      the  first   conveying   means  comprises   an
intermittently rotated discoidal first rotor having a plurality of first
holding portions being distributed  along its peripheral edge portion for
holding electronic components one by one therein respectively;     the
supply means is arranged to successively supply a plurality of said
electronic components into  said first holding portions respectively at a
first  



position on a moving path of said first holding portions being defined by
rotation of said first                                33   rotor;      the
marking means is arranged to mark respective said electronic components at
a second position following said first position on said moving path of said
first holding portions, said marking means comprising  a  discoidal
printing  plate  having  a  plurality of printing surfaces being
distributed along its  peripheral  edge  portion  for  marking  said
electronic components respectively, said printing plate being
intermittently rotated in synchronization with said first rotor thereby
successively locating said plurality of printing surfaces on said second
position,  said  marking  means  further  comprising displacing means for
displacing said electronic components toward said printing surfaces in said
second position;       the  second   conveying  means   comprises  an
intermittently rotated discoidal second rotor, being arranged on a position
different from that of said first rotor, having a plurality of second
holding portions being distributed along its peripheral edge portion for
holding aid electronic components one by one therein respectively;      the
transferring means comprises carriage/supply means for carrying said
electronic components from a third position following said second position
on said moving path of said first holding portions to said position
provided  with  said  second  rotor  and successively supplying said
plurality of electronic   



34   components  into  said  second  holding  portions respectively at a
fourth position on a moving path of said second holding portions being
defined by rotation of said second rotor; and      the distributing means
comprises means for successively supplying said plurality of electronic
components being held in said second holding portions respectively from a
fifth position following said fourth position on said moving path of said
second holding portions toward a tape for holding said plurality of
electronic components while distributing the same along its longitudinal
direction.        3.  An apparatus in accordance with claim 2, further
comprising means for measuring characteristics of said electronic
components being held in said first holding portions, and means for
discharging those of said   electronic   components   having   improper
characteristics from corresponding said first holding portions, said
characteristic measuring means and said discharge means being arranged on
said moving path of said first holding portions.       4.  An apparatus in
accordance with claim 2 or 3, further comprising means for deciding
defectiveness/non-defectiveness of markings provided on said electronic
components being held in said first holding portions, and means for
discharging those of said electronic components having defective markings
35 



from corresponding said first holding portions, said  decision means and
said discharge means being arranged  on said moving path of said first
holding portions.        5.  An apparatus in accordance with claim 2, 3 or
4,  further  comprising  means   for  applying  ultraviolet setting ink
onto said printing surfaces  for marking  said electronic  components,  and
said carriage/supply means comprises an ultraviolet curing  oven for curing
said ink.        6.  An apparatus  in accordance  with any of  claims 2 to
5, wherein said displacing means comprises  a platen providing a support
surface being positioned  to be opposed to said printing surfaces for
supporting  said electronic components, and a back support,  elastically
displaceably holding said platen, being  capable of approaching to and
separating from said  printing surfaces.        7.  An apparatus  in
accordance  with  any of  claims 2 to 6, wherein said marking means further
comprises a contact member providing a contact surface, being substantially
flush with said printing surface on its periphery, to be in contact with
said  electronic components being in contact with said  



printing surface.       8.  An apparatus  in accordance  with any of
claims 2 to 7, wherein said printing plate comprises  a base plate of a
rigid material having a location  hole, and a plate member of cured
ultraviolet setting resin provided on said base plate for providing a
convex printing surface.        9.  A  method  of  taping  a  plurality  of
components, said method comprising:       supplying said plurality of
components to a first  conveying means;       conveying said plurality of
components along said  first conveying means;       marking said ones of
said plurality of components  conveyed by said first conveying means;
transferring said plurality of components from  said first conveying means
to second conveying means; and 



distributing said plurality of components located on said second conveying
means to a tape for holding  said plurality of components.        10. An
apparatus for or a method of taping a  plurality of components
substantially as described herein with reference to the accompanying
drawings.    


