
Dipping Apparatus BACKGROUND OF THE INVENTION Field of the Invention The
present  invention  relates  to  a  dipping 5      apparatus for dipping a
plurality of components such as chip type electronic components or radial
lead electronic components held within a workpiece, and more particularly,
though not exclusively, it relates to a supplying/discharging mechanism for
the dipping 10      apparatus Description of the Background Art In general,
a holding plate having a number of receiving holes is employed for
efficiently applying electrodes to end portions  of a number  of chip 15
components,   as   disclosed   in  Japanese   Patent Publication No.
3-44404 (1991).  This holding plate comprises a hard substrate, a thin flat
plate portion which is formed at a central portion of the substrate to be
provided with a number of through holes, and a 20      rubber-like elastic
member which is embedded in a concave portion defined in the flat plate
portion to be provided with receiving holes, passing through the elastic
member, which are smaller in diameter than the through holes.  The holding
plate elastically holds 25      chip components in the receiving holes to
partially project the same, and brings the projected portions downwardly
into contact with an upper surface of a plate   



which is coated with a thin film of electrode paste such as silver paste,
thereby uniformly applying electrodes onto the projecting end portions of
the chip components. A dipping apparatus can be employed for automatically
5    dipping such chip components.  For example, a conceivable dipping
apparatus chucks every holding plate which is supplied by a conveyor with
chucking pawls and downwardly moves the chucking pawls for bringing
projected portions of chip components, which are held by the holding plate,
10    into contact with an upper surface of a plate coated with electrode
paste. Then the apparatus upwardly moves the chucking pawls for
transferring the holding plate to a take-out conveyor. In such a dipping
apparatus, it is necessary to 15    transfer the holding plate from a
take-in conveyor to the chucking pawls and from the chucking pawls to a
take-out conveyor with no vibration.  If any vibration is caused during
such movement, the chip components which are partially projected from the
lower surface of the holding 20    plate may drop from or incline in the
receiving holes. When the chip components are not more than 3.2 mm in
length, for example, portions received in the receiving holes are merely
not more than 2.0 mm in length.  Thus, the holding plate has extremely low
holding power. 25         The holding plate may conceivably be transferred
by - 2 -    



a number of methods. In a first method, a take-in conveyor  may  be
continuously  provided  under  the chucking pawls. In this case, however,
the chucking pawls or the holding plate which is chucked by the 5
chucking pawls disadvantageously interferes with the conveyor when the same
is vertically moved, and hence it is impossible to maintain the holding
plate in a horizontal state. In a second method, the holding plate may be
10    . carried by a conveyor to a  position in front of the chucking
pawls,  so that the same is pushed by a direct-acting actuator such as a
cylinder onto the chucking pawls. In this case, however, the holding plate
may be vibrated by impact etc. which is caused 15      upon transfer to the
chucking pawls, such that the chip components drop from the receiving holes
or the direction of the holding plate is slightly changed to cause
deviation in the relative position with respect to the chucking pawls. 20
In a third method, a holding plate may be carried by a conveyor to a
position in front of the chucking pawls, which in turn are horizontally
slid onto the conveyor. When the chucking pawls are vertically moved and
horizontally slid in such a manner, the accuracy 25      of the vertical
positioning when moving the chucking pawls is reduced, and also the use of
a complicated mechanism becomes necessary.  In order to apply a constant
amount  of  electrode  paste to  the  chip *  components and 3 



present the lower surface of the holding plate from adhesion  of the
electrode  paste, extremely  high accuracy is required for the positions
for vertically moving the chucking pawls as well as for the degree of 5
horizontality thereof. SUMMARY OF THE INVENTION The present invention aims
to overcome at least some of the abovementioned problems associated with
the prior art. 10          The present invention aims to provide a dipping
apparatus,  which  can  accurately  dip  a  workpiece without sliding a
chucking portion while protecting the workpiece against vibration or
deviation. According to one aspect of the present invention 15      there
is provided a dipping apparatus for dipping a plurality of components held
within a workpiece, said apparatus comprising: a chucking mechanism for
chucking said workpiece at a chucking position below said chucking
mechanism; a dipping vessel provided 20      below said chucking position;
and conveying means for * conveying said workpiece to and from said
chucking position,  the  conveying  means  being  horizontally extendible
to and retractible from said chucking position so as to enable the chucking
mechanism to dip 25      said components by moving the workpiece in a
vertical direction  between  the  chucking  position  and  the dipping
vessel without the need for horizontal 



movement of the chucking mechanism. According to another aspect of the
invention 30      there is provided a dipping apparatus comprising: a
chucking mechanism for chucking a workpiece and vertically moving the same;
take-in and take-out conveyors being provided on horizontal sides of said
chucking mechanism to be flush with each other for 35      supplying and
discharging said workpiece to and from - 4 -    a position of said chucking
mechanism;  a dipping vessel provided immediately under said chucking
mechanism in a position lower than the level for carrying said workpiece
with respective ones of said 5      take-in and take-out conveyors; a first
driving part, being adapted to carry said workpiece being  supported on
said take-in conveyor onto said take-out conveyor, for driving said
workpiece in the same direction and at the same speed as to carriage on
said take-in 10      conveyor  and that on said take-out conveyor; and a
second driving part for sliding/driving said take-in and take-out conveyors
in approaching and separating directions between standby positions being
opposite to each other through a vertical space of  said chucking 15
mechanism and working positions, located immediately under said chucking
mechanism, being approximate to each other. In operation of an embodiment
of the invention, 



the workpiece is first placed on the take-in conveyor 20      which is
located on its standby position.  Then the second driving part slides the
take-in conveyor to its working position. At this time, the take-out
conveyor is   also   slid  to   its   working   position   in
synchronization with the take-in conveyor.  Then the 25      first driving
part drives the take-in and take-out conveyors in the same direction and at
the same speed, to move the workpiece to a position for extending across
the  both conveyors. Since the conveyors are flush with each other, no
vibration is applied to the 30      workpiece, which is now located
immediately under the chucking mechanism.  Then the chucking mechanism is
downwardly moved to chuck both side portions of the workpiece,  and
slightly moved up to raise up the workpiece  from the  conveyors.
Thereafter  the 35      conveyors are slid to the standby positions and - 5
-    separated from the chucking mechanism.   Then the chucking mechanism
is downwardly moved and introduced into the dipping vessel, to dip the
workpiece in a required manner.   Since the take-in and take-out 5
conveyors  will  not  interfere  with  the  chucking mechanism  in the
standby positions,  the  chucking mechanism may be simply vertically moved
and no bad influence is exerted on its positional accuracy. After the
workpiece is dipped, the chucking 



10      mechanism is upwardly moved to a position higher than the carriage
level, and the conveyors are slid to the working positions.   Then the
chucking mechanism is downwardly moved toward the conveyors to release the
workpiece, which in turn is supported in a position 15      extending
across the conveyors.   The conveyors are driven in the same direction and
at the same speed, to smoothly transfer the workpiece onto the take-out
conveyor and discharge the same from the apparatus. After the workpiece is
thus discharged, the conveyors 20      are moved back to the standby
positions for receiving a next workpiece. The present invention is
applicable to a workpiece such as a holding plate holding chip components,
a holding frame holding a number of radial 25      lead components, an
overall electronic component, or the like.  In any case, the workpiece may
downwardly hold components for dipping the same. The term "dipping"
indicates an operation for pressing components against the bottom surface
of a 30      vessel which is coated with a thin film of paste as
hereinabove  described,  resin  dipping,  or  solder dipping. According
to   the   embodiment   described hereinafter, the take-in and take-out
conveyors are 35      slid/driven in approaching and separating directions
- 6 -    



between the standby positions which are opposite to each other through a
vertical space of the chucking mechanism  and  the  working  positions,
located immediately under the chucking mechanism, which are 5
approximate to each other, whereby the workpiece can be smoothly
transferred from the take-in conveyor to the chucking mechanism and from
the chucking mechanism to the take-out conveyor.  Thus, it is possible to
dip a workpiece, such as a holding plate holding a number 10      of small
chip components, with no vibration. Further,  it  is  not  necessary  to
slide  the chucking mechanism for transferring the workpiece but the  same
may  simply  be  moved  in  the  vertical direction, whereby the position
for vertical movement 15      of the chucking mechanism is improved in
accuracy and the mechanism can be simplified. In addition, the take-in and
take-out conveyors may simply be slid to a central position of the chucking
mechanism  with  small  strokes,  and  the 20      conveyors themselves can
be advantageously reduced in size. - 7 -    The above and further features
of the present invention are set forth with particularity in the appended
claims and should become clearer from consideration of the following
detailed description of an embodiment of the present invention given 5
with reference to the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a front elevational view
schematically showing a dipping apparatus according to an embodiment of the
present invention; 10         Fig. 2 is a perspective view of a holding
plate which is employed in the dipping apparatus shown in Fig. 1; Fig. 3 is
a sectional view showing the holding plate holding chip components; Fig. 4
is a sectional view of a chucking mechanism 15    which is included in the
dipping apparatus shown in Fig. 1; Fig. 5 is a partially fragmented plan
view of the chucking mechanism shown in Fig. 4; Fig. 6 is a front
elevational view of a take-in 20    conveyor, which is included in the
dipping apparatus shown in Fig. 1, located in a working position; Fig. 7 is
a plan view of the take-in conveyor shown in Fig. 6; Fig. 8 is a left side
elevational view of the take-in 25    conveyor shown in Fig. 6; - 8 -
Fig. 9 is a plan view illustrating a dipping vessel and a blade portion
which are included in the dipping apparatus shown in Fig. 1; Fig. 10 is a
sectional view taken along the line  X - 5    X in Fig. 9; Fig. 11 is a
sectional view taken along the line XI - 



XI in Fig. 10; and Fig. 12 is a perspective view showing another exemplary
workpiece. 10    DETAILED DESCRIPTION OF THE EMBODIMENT Fig. 1 shows a
dipping apparatus according to an embodiment of the present invention,
which is adapted to apply electrodes onto end portions of chip components
B. As shown in Figs. 2 and 3, the chip components B are 15    elastically
held by a holding plate A to be partially projected from receiving holes
[err].  The structure of this holding plate A is similar to that disclosed
in Japanese Patent Publication No. 3-44404 (1991). The inventive dipping
apparatus is formed by a body 1 20    which contains a control unit (not
shown), a dip head portion 2 which is fixed onto the body 1 through fixed
poles 3 and a top plate 4, a take-in conveyor 5, a take- out conveyor 6, a
dipping vessel 7, and a blade portion 8. The dip head portion 2 vertically
moves a chucking 25    mechanism 10, which is arranged under the same,
through - 9 -    four vertical shafts 11a and l1b. The dip head portion 2
contains a motor 12 for vertical movement and rotates/drives the vertical
shafts 11a, which are formed by two ball screws provided on diagonal
positions, at the 5    same speed through a belt 13, to vertically drive
the chucking mechanism 10. The remaining vertical shafts 1lb are formed by
two guide shafts which are also provided on 



diagonal positions, and adapted to horizontally guide the vertical movement
of the chucking mechanism 10.  Such 10    guide shafts may be prepared from
sliding shafts or LM guides. Figs. 4 and 5 illustrate the chucking
mechanism 10 in detail. This chucking mechanism 10 comprises a substrate 14
which is fixed to the lower end portions of the 15    vertical shafts 11a
and l1b, and a backing plate 15 which is horizontally fixed to the lower
side of the substrate 14. Two switching cylinders 16 and one vertical
cylinder 17 are provided on each side of the substrate 14. A pair of guide
shafts 18 are fixed to the substrate 14 in 20    upright states for
guiding,a vertically movable chuck holder 19, which is coupled to a piston
rod of the vertical cylinder 17 through a stay 20. Thus, the chuck holder
19 is vertically movable through the vertical cylinder 17. Two vertical
pairs of sliding shafts 21 25    slidably pass through both side portions
of the chuck - 10 -    holder 19, while a horizontal pair of chucking pawls
22 are coupled to outer end portions of the sliding shafts 21 and sliders
23 are fixed to side end portions of the sliding shafts 21 in vertically
extending manners. 5    Forward end surfaces of piston rods of the
switching cylinders 16. are slidably in contact with side surfaces of the
sliders 23.  Contact pressuresbetween the piston rods of the switching
cylinders 16 and the sliders 23 are 



supplied by springs 24 which are provided on the sliding 10    shafts 21.
In operation, the switching cylinders 16 outwardly open the chucking pawls
22 in a first stage, and the vertical cylinder 17 downwardly moves the
opened chucking pawls 22 in a second stage.  In a third stage, the 15
switching cylinders 16 inwardly close the chucking pawls 22 to engage
forward ends thereof with grooves [err], which are provided on both sides
of the holding plate A.  In a fourth stage, the vertical cylinder 17
upwardly moves the closed chucking pawls 22, to bring the upper surface of
20    the holding plate A into close contact with the backing plate 15.
Since the lower surface of the backing plate 15 is regularly maintained in
a horizontal state by the vertical shafts 11a and llb, the  holding plate A
is also horizontally held to maintain the projected portions of 25    the
chip components B, which are received in the receiving - 11 -    holes
[err], in horizontal states.  Referring to Fig. 4, the chucking pawls 22
shown on the left side are closed while those shown on the right side are
opened. In order to release the holding plate A, an operation 5    reverse
to the above is carried out.  Namely, the chucking pawls 22 are downwardly
moved in the closed states in a first stage to bring the holding plate A
onto the conveyors 5 and 6 as described later, and the chucking pawls 22
are opened in a second stage to release the 



10    holding plate A.  The opened chucking pawls 22 are upwardly moved in
a third stage, and then inwardly closed in a fourth stage, to complete the
series of operation. Figs. 6 to 8 show the take-in conveyor 5 in detail.
Guide rails 32a and 32b are horizontally provided on 15    a pair of
supports 31a and 31b, each of which is horizontally fixed onto the body 1
through a plurality of support legs 30, so that a conveyor body 33 is
slidable on the guide rails 32a and 32b through slide bearings 34a and 34b.
A sliding motor 36 is fixed onto the body 1 through 20    a bracket 35, and
a driving pulley 37 is mounted on the rotary shaft of this motor 36. The
driving pulley 37 is coupled in a power transmittable manner with an
intermediate pulley 39, which is rotatably supported by a beginning end
portion of the first support 31a, by a belt 25    38, and the intermediate
pulley 39 is integrally rotated - 12 -    with a transmission pulley 40,
which is located in an opposite position through the support. 31a.  A
sliding belt 42 extends across the transmission pulley 40 and another
transmission pulley 41, which is rotatably supported by a 5    terminal end
portion of the support  31a, and a clamp. member 43 for partially
clampingthe sliding belt 42 is provided on the lower surface of one side
portion of the conveyor body 33.  Thus, it is possible to horizontally
slide the conveyor body 33 by driving the sliding motor 10    36.  The
motor 36, the pulleys 37, 38 and 40 and the belts 



38 and 42 define a second driving part. A beginning end position (standby
position)and a terminal end position (working position) of the conveyor
body 33 in sliding operation can be detected when a 15    detection member
44 provided on one side surface of the conveyor body 33 reaches position
detectors 45 and 46, which are formed by photointerruptors mounted on the
second support 31b with a constant space, respectively. The position
detectors 45 and 46 output detection signals, 20    to stop the sliding
motor 36.  In order to reduce shocks which may  be caused when the conveyor
body 33 is stopped at the beginning and terminal end positions., a pair of
shock absorbers 47 and 48 are mounted on the first support 31a, and a
stopper 49 is fixed to the side portion of the 25    conveyor body 33 in
response thereto. - 13 -    Cross-directionally extending shafts 50 and 51
are rotatably supported at front and rear portions of the conveyor body 33,
and carriage pulleys 54 and 55, which are horizontally provided with
carriage belts 52 and 53, 5    are mounted on both end portions of the
shafts 50 and 51. The carriage belts 52 and 53 are adapted to support both
side portions of the holding plate A. A carriage motor 57 is fixed to the
lower surface of the conveyor body 33 through a bracket 56, and a driving
pulley 58 is mounted 10    on the rotary shaft of this motor 57.  The
driving pulley 58 interlocks with another pulley 60, which is mounted on 



an intermediate portion of the shaft 50, provided on the beginning end,
through a belt 59. Thus, it is possible to drive the carriage belts 52 and
53 at the same speed by 15    the carriage motor 57, to carry the holding
plate A, which is supported on these belts 52 and 53, from the beginning
end to the terminal end in a parallel manner.  The motor 57, the pulleys
54, 55, 58 and 60, the shafts 50 and 51- and the belts 52,  53 and 59
define a first driving part. 20         The take-in conveyor 5 further
comprises a tension roller 61 for supplying constant tension to the sliding
belt 42, a horizontal pair of guide plates 62 and 63 for slidably
supporting the lower surfaces of the carriage belts 52 and 53, tension
rollers 64 and 65 for supplying 25    constant tension to the carriage
belts 52 and 53, and a - 14 -    rear cover 66 for preventing the dipping
vessel 7 from droppage of dust etc. adhering to the carriage system. Since
the take-out conveyor 6 is symmetrical in structure to the take-in conveyor
5, redundant description 5    is omitted.  The take-out conveyor 6 is so
synchronized in sliding and carrying operation with the take-in conveyor 5
that the former is slid to the working position in synchronization with the
latter and carriage belts of the former are driven at the same speed in the
same direction 10    as those of the latter. The take-out conveyor 6 is
different in structure from the take-in conveyor 5 in a point that a 



photoelectric switch 67 and a proximity switch 68 are mounted on an upper
surface of a rear cover 66, which is 15    provided on the bottom surface
of a conveyor body 33, and a beginning end side surface of the conveyor
body 33 respectively for detecting positions of the holding plate A, as
provisionally illustrated in Fig. 7.  The photoelectric switch 67 is
adapted to temporarily stop the 20    holding plate A for carrying the same
from the dipping step to a subsequent step, while the proximity switch 68
is adapted to decide a position for stopping the holding plate A when the
same is supported across the conveyors 5 and 6 before dipping. 25
Figs. 9 to 11 illustrate the dipping vessel 7 and the - 15 -    blade
portion 8. The dipping vessel 7 is in the form of a rectangle having a
U-shaped section, which is slightly larger than the holding plate A, and
provided with guide rails 70 on 5    both sides of longer edges thereof.  A
blade supporting frame 71 is slidably supported on the guide rails 70 to
horizontally extend across the dipping vessel 7.  A recovery blade 72 for
collecting electrode paste on an end portion of the dipping vessel 7 and a
levelling blade 73 10    for adjusting the electrode paste in a prescribed
thickness are mounted on the blade supporting frame 71 in independently
vertically movable manners.  The blades 72 and 73 have the same widths,
which are slightly smaller 



than the inner width of the dipping vessel 7 along shorter 15    edges.
The recovery blade 72 is fixed to the lower surface of a bridge bar 74,
which is vertically movably supported on the upper portion of the blade
supporting frame 71. This bridge bar 74 is vertically driven by a pair of
cylinders 75, which are provided on both end 20    portions of the blade
supporting frame 71.  A rubber blade member 76 is mounted on the lower end
of the recovery blade 72, to be brought into close contact with the bottom
surface of the dipping vessel 7. On the other hand, a pair of blocks 77 are
fixed to 25    one side surface of the levelling blade 73, to be fitted -
16 -    with screw shafts 78 and slidably receive guide shafts 80, whose
upper end portions are fixed to a support plate 79. The screw shafts 78 are
rotatably  supported by the support plate 79, and upper end portions
thereof are driven by 5    position control motors 81 through belts 96.
Vertical cylinders 82 are fixed to horizontal end portions of the support
plate 79, so that piston rods thereof are coupled to-the blade supporting
frame 71.  Guide shafts 83 are downwardly projected from both end portions
of the support 10   plate 79, to be vertically movably received in the
blade supporting frame 71.  Thus, it is possible to greatly vertically move
the support plate 79 in a horizontal manner with respect to the blade
supporting frame 71. by driving the vertical cylinders 82, while it is
possible to 



15    finely control the vertical position of the levelling blade 73 with
respect to the support plate 79 by driving the position control motors 81.
The lower limit position of the support plate 79 is set by boss portions
83a of the guide shafts 83, whereby it is possible to precisely set 20
the height of the levelling blade 73 from the bottom surface of the dipping
vessel 7.  In other words, it is possible to precisely control the
thickness of the electrode paste which is applied to the bottom surface of
the dipping.vessel 7. 25         Four mounting holes 84, each of which has
a circular - 17 -    end and another end having a T-shaped longitudinal
section, are formed in the lower surface of the dipping vessel 7, while
four headed pins 85, corresponding to the mounting holes 84, upwardly
protrude from the body 1.  The 5    dipping vessel 7 is so placed on the
body 1 that the circular portions of the mounting holes 84 receive the
heads of the headed pins 85 and rightwardly slid in Fig. 9. Thus, the heads
of the pins 85 are engaged in the T- shaped portions of the mountingholes
84, so that the 10    dipping vessel 7 is held by the body 1 in a close
contact manner. A ball screw 86 is arranged at the back of the dipping
vessel 7 in parallel with a longer edge thereof, to be fitted with a nut
member 88, which is slidable along 15    guide rails 87 provided on the
body 1.  An engaging member 



89 having a handle 90 is provided on the nut member 88, to be swingable
about a shaft which is parallel to the ball screw 86.  The engaging member
89 is driven by the handle 90 to swing toward the blade supporting frame
71, and is 20    engaged with a receiving groove 91 which is formed in a
rear end portion of the blade supporting frame 71, thereby coupling the nut
member 88 with the blade supporting frame 71. A pulley 92 is mounted on a
right side end of the 25    ball screw 86.  When the pulley 92 is driven by
a motor 95 -.18 -    through a belt 93 and a pulley 94, the nut member 88
and the blade supporting frame 71 horizontally reciprocate in an integral
manner.  The blade member 76 of the recovery blade 72 is pressed against
the bottom surface of the 5   dipping vessel 7 and the blade supporting
member 71 is leftwardly driven so that the electrode paste contained in the
dipping vessel 7 is leftwardly collected.  Then the recovery blade 72 is
upwardly moved and the levelling blade 73 is moved toward the bottom
surface of the dipping 10   vessel 7 and rightwardly driven to form a thin
film of the electrode paste on the bottom surface of the dipping vessel 7.
The projected portions of the chip components B, which are held by the
holding plate A, are brought into contact with this paste film, to be
coated with 15   electrodes.  Since it is necessary to strictly set the
lower surface of the holding plate A in  parallel with the 



bottom surface of the dipping vessel 7, the degrees of parallelization of
the upper surface of the body 1 supporting the dipping vessel 7 and the
backing plate 15 20   of the chucking mechanism 10 are strictly adjusted.
When the engaging member 89 is disengaged from the receiving groove 91 and
the mounting holes 84 formed in the bottom surface of the dipping vessel 7
are separated from the pins 85 provided on the body 1, the dipping 25
vessel 7 can be simply replaced by another vessel.  In - 19 -    other
words, it is possible to replace the paste by another type one without
removing the paste adhering to the dipping vessel 7 and the blades 72 and
73, whereby the exchange time can be extremely reduced. 5         In this
embodiment, the belts are formed by timing belts and the pulleys are formed
by toothed pulleys. While all cylinders are formed by air cylinders, the
same may alternatively be formed by solenoids.  The motor 12 for vertically
moving the chucking mechanism and the motor 10    95 for driving the blades
are formed by servo motors, the sliding motor 36 and the carriage motor 57
are formed by reversible motors, and the blade control motors 81 are formed
by pulse motors respectively. The dipping apparatus according to the
present embodi- 15    ment      is applicable not only to the
aforementioned step of applying electrodes to the chip components B which
are held by the holding plate A, but also to another use. 



Fig. 12 shows another exemplary workpiece of a holder C, which is employed
for dip-coating radial lead 20    components with resin layers.  In this
holder C, two supports 101 are fixed in parallel in a rectangular frame
body 100, to slidably pass through a number of support plates 102, as well
as both ends of a bent plate spring 103. Strip portions of lead frames 104
are inserted 25    between the support plates 102, and the plate spring 103
- 20 -    is interposed in a deformed state between the endmost support
plate 102a and the inner surface of the frame body 100, thereby
pressing/holding the lead frames 104 between the support plates 102.
Although Fig. 12 5      illustrates only one lead frame 104, such lead
frames 104 are cramped between the support plates 102 in practice. The
holder C is inverted to downwardly direct elements 105, which are mounted
on the lead frames 10      104, and carried by take-in and take-out
conveyors to a position above a dipping vessel containing liquid resin.
Then the holder C is chucked by a chucking mechanism and introduced into
the dipping vessel, thereby forming armoring resin layers around the 15
elements 105. 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 20      departure  from
the  scope  of  the  invention  as determined by the appended claims. - 21
-    *    C    L    M    S    * CLAIMS: 1. A dipping apparatus comprising:
a chucking mechanism for chucking a workpiece and vertically moving the
same; take-in and take-out conveyors being provided on 5    horizontal
sides of said chucking mechanism to be flush with each other for supplying
and discharging said workpiece to and from a position of said chucking
mechanism; a dipping vessel provided immediately under said 10    chucking
mechanism in a position lower than the level for carrying said workpiece
with respective ones of said take- in and take-out conveyors; a first
driving part, being adapted to carry said workpiece being supported on said
take-in conveyor onto 15    said take-out conveyor, for driving said
workpiece in the same direction and at the same speed as to carriage on
said take-in conveyor and that on said take-out conveyor; and a second
driving part for sliding/driving said take- 20    in and take-out conveyors
in approaching and separating directions between standby positions being
opposite to 



each other through a vertical space of said chucking mechanism and working
positions, located immediately under    said chucking mechanism, being
approximate to each other. 2.   A dipping apparatus in accordance with
claim 1, wherein said chucking mechanism comprises a backing 5     plate
which provides a horizontal plane on its lower surface, and a pair of
chucking pawls provided under said backing plate to be approachable to/
separable from each other and vertically displaceable together. 3.   A
dipping apparatus in accordance with claim 10     1 or 2, wherein each of
said take-in and take-out conveyors, being symmetrical in structure to each
other, comprises guide rails and a conveyor body which is slidable along
said guide rails. 4.   A dipping apparatus in accordance with claim 15
3, wherein said second driving part comprises a pair of pulleys provided in
fixed positions with respect to said guide rails, belts extending across
said pair of pulleys, clamp members for partially fixing said belts to
said   conveyor   body,   and   a   motor   for 20     rotating/driving one
of said pair of pulleys. 5.   A dipping apparatus in accordance with any
preceding claim,  wherein said first driving part -23-   



*   C   L  M  S   * comprises first and second parallel shafts which are
rotatably supported by said conveyor body, first and second pulleys which
are mounted on both ends of said first shaft respectively, third and fourth
pulleys which 5    are mounted on end portions of said second shaft
respectively, a first belt extending across said first and third pulleys, a
second belt extending across said second  and  fourth  pulleys,   and  a
motor  for rotating/driving said first shaft. 10         6.   A dipping
apparatus in accordance with any preceding claim, wherein said dipping
vessel is provided therein with a recovery blade which is vertically
movable to be selectively in contact with the bottom surface of said
dipping vessel, a height-controllable 15    levelling blade, and means for
guiding said recovery and levelling blades across said dipping vessel. 7.
A dipping apparatus in accordance with any preceding claim, wherein said
workpiece comprises a plurality of chip components which are held by a
holding 20    plate to have projected portions, and said dipping vessel is
charged with electrode paste for coating said projected portions of said
chip components.    8.  A dipping apparatus in accordance with any of
claims 1 to 6, wherein said workpiece comprises a plurality of radial lead
components which are held by a 



holder through lead frames respectively,  and said 5    dipping vessel is
charged with liquid resin for coating said radial lead components. 9.   A
dipping apparatus for dipping a plurality of components held within a
workpiece,  said apparatus comprising: 10         a chucking mechanism for
chucking said workpiece at a chucking position below said chucking
mechanism; a dipping vessel provided below said chucking position; and
conveying means for conveying said workpiece to and 15    from said
chucking position, the conveying means being horizontally extendible to and
retractible from said chucking position so as to enable the chucking
mechanism to dip said components by moving the workpiece in a vertical
direction between the chucking position and the 20    dipping vessel
without the need for horizontal movement of the chucking mechanism. 10. A
dipping apparatus substantially as described herein with reference to the
accompanying drawings.    


