
;e3e*|v6T*}G  i~~u~~~w~~ POLYHEDRON INSPECTION FEEDER AND POLYHEDRON
INSPECTION APPARATUS Technical field The present invention relates to a
polyhedron inspection feeder and a polyhedron inspection apparatus , and in
particular, to a polyhedron inspection feeder and a polyhedron inspection
apparatus, which are suitable for inspecting a surface accuracy of
inspection object such as chips of electronic components. Background Art
Conventionally, in the case of inspecting finish surface accyracy of
electronic component such as chips , each surface of 'these chips has been
inspect-ed by a worker using a loupe or the like. Hoewever, in the
above-mentioned inspection, the worker takes these chips by his hand one by
one, and then, visibly inspects them; for this reason., there are many
cases where defects such as micro scratch and deformation have been
defectives in products Fuerther, the worker is  with the inspection; for
this reason, he has a heavy workload . In addition , a problem arises such
that great uneveness is caused in inpection accuracy depending upon
worker's   In view of the above problem, far example, the following
apparatus has been proposed in Japanese   



Utility Model Application Laid-Open (Kokai) No. 52-83184. The apparatus
rotates an inspection object at a predetermined angle in a process for
moving the inspection object while automatically inspecting it. The
apparatus includes first and second conveyers, and is constructed in a
manner of reversing the moving inspection object placed on the first
conveyer, and transferring it onto the second conveyer, and further,
inspecting a surface exposed on the upper side of the inspection object on
each conveyer by a camera, and thereby, inspecting both sides of the
'inspection object . However, the above apparatus requires a mechanism for
reversing the inspection object between the first and second conveyers ;
for this reason , a problem arises such that the structure becomes
complicate. Further, in order to reverse the inspection object, the first
and second conveyers can note be linearly arranged ; for this reason , a
predetermined. space is required in avertical direction as conveyer
arrangement space, whereby a problem arises such that the apparatus is made
into a large size.  Thw ~W:aE.'I1L_ 111Ve111..1_UIl lldS bEf;ll pl:U~OSed
1n 'V7.eW of the problems . Accordingly, an object of the present invention
is to provide a polyhedron inspection feeder and a polyhedron inspection
app:~ratus,. which can aLltC?;.r..., i_:j.-Owl1 )..~T c.I7(~ C.j:7: t:=n'.
~- .'~.':'E~.~.~' l.'_-d:_:~:C_ ~~ i_ s ~~l).I"~ciCE~~ V chip-lice
inspection object with high accuracy, and can miniaturize the device.
structure.     In order to achieve the above-mentioned object, the present
invention provides a polyhedron inspection feeder including a passage
forming member for moving an inspection object to a predetermined
direction, characterized .in that the passage forming member is formed into
a shape of groove, and is provided with a rotating feed section, which
includes a groove having right and left inclined angle changing along the
moving direction of the inspection object so that the inspection object is
rotated by a predetermined angle. With thisarrangement, when the inspection
object is moved on the passage forming member in a.state of being placed in
the groove, the inspection object is moved so as to rotate along a spiral
locus . By doing so, it is possible to move the inspection object in a
state that the inspection surface hidden in the groove atthe .initial.
movement is exposed. 



Therefore , it is possible to automatically accurate y and effectively
inspect defects such as scratch and deformation on the surface of the
inspection object by the predetermined inspection means without carrying
out visible inspection. Further, the inspection object is :~ i:...)-. :. ~
. .: .;. t:i 1-- ;.., ~ ;, ~. :p,._% j.: t.: ' W' ~ ~ : . . , .').l .: ~-~
~L :'. . ~. T-1 ~:j a. i- ;`.. . , r` ~~ : y ~~%1: ; - u.li~:l'trl c.Jy U ,
1 W i:~ yUS:: ~_1~1C.-' u.U 11-lil:i-~:Lly ~i~ UV lCiE~u t.ltl3 passage
forming member, and thus, to achieve device miniaturization. More
specifically, in order to achieve the object the present invention provide
a polyhedron inspection 1 on feeder including a passage forming member for
moving a polyhedral inspection object to a predetermined 3   direction,
characterized in that the passage forming member is formed into a shape of
groove, and has an arrangement of V-letter type, U-letter type and V-letter
type sectional groove shape, and further, is provided with a rotating feed
section, which includes a groove having right and left inclined angle
changing along the moving direction of the inspection object so that it is
rotated by a predetermined angle: Further, in order to achieve the object ,
the present invention provides a polyhedron inspection feeder including a
passage forming member for moving a polyhedral inspection object to a
predetermined direction, characterized in that the passage forming member
is formed into a shape of groove, and has an arrangement of u-letter type
V--letter type and U-letter type sectional groove shape , and further, is
providded. with a rotating feed section, which includes a groove having
right and left inclined angle changing along the moving direction of the
inspection object so that the inspection object is rotated by a
predetermined angle.  ti!:.....'-W'~.'(.; . u..':~_:QZC: :.Ii~7 i :' -.
,_:. . :.. L1~S Ll~eaITl U~ CIUWiZS u.i_ LaIl1 :~ ic:i(_: U~ Lllf~ i O pct
L ing 1 i~tri:a section 



having the arrangement of V-letter type, U-letter type and V-letter type
sectional groove shape , may be combined with the rotating feed section
having the arrangE=.-;cent LT-let te,r a -.. . .r-. ( V-let:te:r_ ~;.:w. .
:. ~vci T.l-_l.ett.r-..,,._ t:.,,, ";;.. sectional groove shape. By doing
so, the rotational angle of the inspection object can be twice by using r.
the single rotating feed section. Two rotating feed sections having the
arrangement of V-letter type, U-letter type and V-letter type sectional
groove shape may be continuously combined with each other, whereby the
rotational angle of the inspection object can be twice, likewise. In
addition, two rotating feed sections having the arrangement of U-letter
type, V-letter type and U-letter type sectional groove shape are
continuously combined with each other. In this case, it is possible to
obtain the same effect as the case where two rotating feed sections having
the arrangement of V-letter type, U-letter type and V-letter type sectional
groove shape are continuously combined with each other. Further, the
present invention provides a polyhedron inspection apparatus comprising a
passage forming member for moving a polyhedral inspection object to a
predetermined direction inspection means arranged at a near position along
the passage forming member, and for inspecting each surface of the
inspection object; and supply means arranged on an upstream side of the t
.. ,.~. ~; ,.., ~,. (. ~ ;_ -~= ~- ; i : . : ( ' ~ . . . . . .'::l '~ , ~ 7
i. C`. f C~'. .. , : a ; ~ ~ .' , ~ 7_. ~ r i . i. ~::. . _ ~ , `: f ' . '
~ ' I ?. O't~;JCCi.: 'LU -1_.11c: ~~u::~:_..4ty: iUliill:i~ i.vC,m~t~C:I: ,
characterized in that the passage forming member is formed into a shape of
groove, and is provided with a .rotating feed section, which includes a
groove having <s~lt: a.I:C~. ~.lv.~~~- J.T,~:v.... =~C: ct7Q~.L
C:.l~ai7~'~3..!:%. a.-~ s_On~a~ f_-7.:t_, f:li.~V~ :7cJ directi.on of the
inspection object so that the inspection object is rotated by a
predetermined angle, and further,    the upstream side of the rotating feed
section is provided with an estrangement feed section for the inspection
object With the configuration, it is possible to automatically inspect each
surface of the polyhedral inspection object, and besides, even if the
inspection object is continuously supplied from the supply means in a state
of closely contacting with each other, the estrangement feed section for
the inspection object forms a predetermined interval between the inspection
objects . Therefore , it is possible to securely specify the inspection
object one by one; and to carry out the inspection by the inspection means;
as a result, an inspection mistake can be prevented. 



Preferably, the polyhedron inspection apparatus further includes retrieve
means, which distinguishes t:i;.::_. 11i;:1W::,::;:~ C!;:: W?~`li.Ct: t:i.c
'. ~.~. . _ :: i!.., ''i:-L~,'~. c;;. defective into non-defective prroduct
and defective  product ~-~nd ther_ c~~tfter , T-a t: T'i <"~; ,~~~- ~ t- .
'1't v~~ r_ etr_ s.e~-~~ means is preferably composed of a suction unit
having a suction port for the inspection object, and a discharge unit fvx
ulowimc~ o gas to tile imsp~ci:iorr object in she groove so that a pressing
force is given to the inspection w v , ' ; _ _; , . ' ._. ~. v.r 1.i 1. _._
~' ~., ,_ L .~_ a a i. '~. a 1 ` .L i i: ~i iJ ~._ ~ .i v:. li v J EW . Z.
'.~ ~_ ~...ll i.11 L C~. 1 U CW: , and to securely retrieve the
non-defective product and the defective prduct by the sucu:von force of the
~uution t ~ r 1 :i. i~ _ Further, ~n the present invention, the passage ---
- ---forming member is composed of- a plur~al~ity of members c:~iv ided
along a moving direction of the inspection obj ect ,   and in the
downstream side of each passage forming member , a vibration frequency is
set higher than the upstream side thereof, and further, the inspection
object is movable in a state of estranged from each other using a
difference between the vibration frequencies . With the configuration, even
if the chip is supplied in a state of closely contacting with each other,
it is possible to securely move the chip in a state that the chip is
estranged from each other, and thus , to securely inspect individual chips
by the inspection means. In this specification, the terms "V-letter" and
"U-letter" used therein are not limited to a groove having symmetrical
shape, and include the concept of non-symmetrical shape. Further, the term
"U-letter" includes upwardly opened U-letter. In addition, the i: l::I::ItI
. 1'1~:: ii'.. c:IlC~ ZG~ t Ou iT7_'UW \: ~..': . : ; ~..~ ~ _ _. -:..(t
O11 ;.:iE~ Mate when viewing the inspect-~.c~n of:)jee-,~: moving from 1-he
upstrearn s ~ de to the downstream side lw~rv;:~rn c; ~_c~c , `Thus , i_n
t':~: following description, please note that right and left is shown in
reverse in the following drawings. 1-preferably the inspection object is a
rectangular or cubic solid; however, other solids may be used as the Brief
Description of the Drawings F.1G. 1 is a front view schematically tics:W:iy
show ... J7''..1. ~':)E::t. a'. u; v. ~ r'~:;T)~-iCl:1_C?r1 c~,1-%~)~: ~ .:
L~,, " , i.i:J..irC~ 1, u:;.:, embodiment of the present invention, FIG. 2
is a top plan view showing principal part s of the polyhedron inspection
apparatus shown in FIG. 1) FIG 3 is a    



perspective view schematically showing a passage forming member and a
rotating feed section, FIG. 4 is an enlarged plan view showing the rotating
feed section, FIG. 5 is an enlarged perspective view showing the rotating
feed section, FIG. 6 is a cross sectional view taken along a line A-A of
FIG . 4 , FIG . 7 is a cross sectional view taken along a l.i.ne B-B of FIG
. 4 , FIG . 8 is a groove sectional view showing a state that an inspection
object rotates on an upstream side rotating feed section, FIG. 9 is a
groove sectional view showing a state that an inspection object rotates on
a downstream side rotating feed section, Fig. 10 is a perspective view
schematically showing a positional relation between a camera and a suction
pipe when inspecting an inspection object , FIG . 11 is an enlarged
sectional view taken along an arrow '. :'. ..~: a:~ <. - C o x F' I G~ . ?_
, <.: n c~ I` :1: c3 . ~ ,. .. . schematically showing an arr_a.ngeme_r-~;-
ox: no~z7_.e fc>~_ keeping a. estranced state between c_i-,.~.; . ~:;.~~d F
IG. 1.2. ( t: 1 is a front view schematically showing FTG. 12(A). Best Mode
for carrying out.: Waymer:.=Boa One embodiment of the present invention
will be :_ , : ; , ,. , . . 1... w u_ , , ,_.. J a . FIG. 1 is a front view
schematically showing the wliole configuration of polyhedron inspection
apZ;ar~iLus 1: O W1)1 C:1"1 thE: .~. . .:;tv_Ti i_ 1_IiV'C11 i_ 1.y;7) '7 .
,  , .~_:i. i.'.C~ ~ ~ii.vi.. x : , i is a top plan view showing principal
parts of the polyhedron inspection apparatus shown 3n FIG. 1. As shown in
F1G. 1 and FIG 2, the polyhedron inspection   apparatus 10 includes a
supply means 11 , a polyhedron inspection feeder 12 (see FIG. 2 ) , first
to fourth cameras 13A to 13D used as inspection means , and a retrieve
means 30 . More specifically, the supply means 11 is arranged on an upper
portion of a frame F, and the polyhedron inspection feeder 12 moves an
inspection object supplied from the supply means 11 , that is , a cube-like
ceramic chip capacitor (hereinafter, referred to as chip W) in this
embodiment. The first to fourth cameras 13A to 13D are arranged above the
polyhedron inspection feeder 12 , and the retrieve means 30 distinguishes
and retrieves the chip W in accordance with the inspection result, that a.s
, non-defective or defective . The supply means 11 is composed of a hopper
1'7) which is supported to the frame P via a support 16 , and c:7-
W-.~Z.Wav.<:,_ ., .:1.. f...o:<.:~i:i~~~r1 '.-W.: ( ~ -. , . . , ___ <;
;_:~~ , . .. shape suitable for guiding each chip W fed from the upper end
portion of the hopper ?.':- ~w-, the outside t-.o the polyhedron inspection
feeder 12. The inner side of the ' hopper 17 is formed into a shape of
spiral as well known, arid vibration is given to many chips W received in
th hopper 17 by a vibrator ( not shown ) , and thereby, the aw hopper . 



The polyhedron inspection feeder 12 comprises a grove-like passage forming
member 22, which extends i-~-.-j_r~t.`-z; r. l -w ~ 7 n.' v -T'Cw: ! ! ~ -
a:. : , ;.;,,c;r!="i t~ ~.: f. ~ .f7!7 :' (; as shown in FIG. 2 and FIG . 3
. The passage forming, member 22 is arranged at a predetermined angle so
that thedownstream side, that is, the left-hand side of fIG.   1 is
positioned relatively lower than the right-hand side. Further, the passage
forming member 22 is composed of a supply side passage forming member 22A (
see FIG. 2 and FIG. 3 ) , an upstream passage forming member 22B, an
upstream side rotating feed section 25A a downstream side rotating feed
section 25B, and a downstream side passage forming member 22C. More
specifically, the supply side passage forming member 22A is arranged on the
side of the arrangement section 20. The upstream passage forming member 22B
communicates with the supply side passage forming member 22A via a shooter
18 used as an estrangement feeder, and forms an upstream side inspection
region. The upstream and downstream side rotating feed section 25A and 25B
forms a rotating feed region in the upstream .. ..:. .. _. 7.~~.'.`..
s:~_~. ~~IJLI~l~_7.iC~f T'.`~~.;i:}:n .i: .. _~ . Jl. :. ' :-l::i:.-.!il Sf
passage forming member 220Ccommunicate with these upstream and down stream
rotating feed rection257 and 25B, and forms a downstream side inspection
region. The supply side passage forming member 22A, the upstream passage
forming member 22B and the downstream side passage forming 22C are formed
into a shape of  side passage forming member 22C are formed into a shape of
.~a , ._i. ! . .~.:~ i,4.J , 1~C.. ~.v: ._.. ~ l...v Vv't~:.: .. ~ t~dli`
.....-i,~t, :.W La_.~... ._ Cr.~ L mIJ.L ilt4i of the chip W is positioned
to the bottom corner C of substantially V-letter groove . . . . . , : <.W.p
l~1 .' . lW'` ~. Ci . .'3 , ' l a _. S - : : , i 71- a:= ~ ti ;-: `. ., . .
. .ci J1 inclined groove having a substantially V-letter section, which is
inclined to the supply side passage forming member ALA so that the upstream
side passage forming  



member 22B is positioned lower than the member 22A in its height. Further,
the shooter 18 makes use of an action such that the chip W slips from the
supply side passage forming member 22A, and thereby, forms a predetermined
interval between the chips W moving from the upstream side passage forming
member 22B to the downstream side. The upstream and downstream side
rotating feed sections 25A and 25B are formed into the same shape, and are
longitudinally combined with each other in this embodiment. The chip W is
rotated at an angle of 90 by one of these rotating feed sections 25A or
25B, and thus , can be rotated at an angle of 180 by the combination of
these rotating feed sections 25A and 25B. Further, as 'shown in FIG. 3 to
FIG. 7, the upstream and downstream ~~_em_: a..,:~'.:~: ;.:~ nc; 1=cr:-.el
~~c-~c:. ~:r o;~; % `. . ~_. ' . , . . . .._ .. . :~-~:~u~.:l~i_~ formed
with a V-letter groove rec7.i cur. ;?.p..: , a U-letter groove rec~~.ori 2
5b and a V- ~_c~ t.. l: e.J~ r-.oovc~ ~.vec3~ ~~r ~ ? 5<r =; ;.. succession
from the upstream side toward the downstream side. These groove regions 25a
to 25c, are formed into a s:~ap~ such that each inclined angle of left and
right inclined surfaces LS and RS changes along the moving . . . v~ ,-
~-..;. ~ ~ ; .- _ , ~ . ,-.: ; _ f . 1 1 V .. . , r .L ~~ . 1? Li ~~. _ 1 i
V . r , ,. _ . .~ ..r'J ~L L 1. i W. v J.. . ; v. i ._. V .a_ the V-letter
groove region 25a positioned on the upstream side linearly extends over a
prc.:~.etermimed length at t1_ .. i:., ~:j:i:::<_:y `i.I:~ i.iv.~ '~1
C.'(:'171. 1~ ~. 1~;.'; 1 i:.i.lJi  i1 1. . ':s_E .. ,., _.. direction of
the upstream side rotating feed section 25A. Further, the bottom corner
C-eXfends so-as fo slightly rise up while shifting to the right mic:iined
surface RS side from the midway. In this case, the right and left inclined
surfaces RS and LS are explanatory concept specified using the- corner C as
boundary, and not specified using the center of groove width as boundary .
In the V-letter groove region 25a ( the right inclined surface RS is formed
so as to gradually change from the initial inclination of 45 to an angle of
approximately 90, as shown in FIG. 6 and FIG. 8(a) to FIG. 8(e) . On the
other hand, in the left inclined surface LS is formed two-stage inclined
surface such that its upper portion is bent at a position of being slightly
shifted to the chip moving direction from the initial inclination of 45.
Further, the inclined surface on the lower stage side gradually becomes
small in its inclined angle, and thereby, one surface of the chip W , that
is , tre surface. ~~lm:c:i~ .: ~.I::~'IG. F; c;>:c: .~ . , ...::~._~.;
~o_l.t.v~, state just beg-ore it reaches the U-letter groove region 252. In
the U-letter groove region 25b, as shown in FIG. 8 ( f ) , the right
inclined surface RS has an inclined angle of approximately 90"; on the
other hand, the left inclined _ surface LS is in a slightly inclined state.
Further, . 1,:.. ;_l-.:~ ~::':' ~ .' - ,. ~ . ~ a _: ~. ~.L :_ tt_., : _ .
_1; .. .J,; 111a L W1.~ .i_(..is: ~i t..rii. :: J.1_: irCJE. lliJ
W:i..:i.::1~1 these inclined surfaces RS and LS becomes substantially
horizontal . '_'llus , :in the U-lettuce groove c: region25b- , ..-1~
;171.a=.ws.v:r'. c :. .,.. <,jllj.', jw 3:, .~;.mT!1 .... r'.. ."~~: ..'~
,v.. horizonatl Stale. As shown in FIDG 4FIG. 6 and FIG. 7, the downstream 



side V-letter groove region 25c ( see .t'1G. 8 ( j ) ) extends   to the
center portion of the widthwise direction so as to gradually form a
V-letter bottom corner C using a lower end position P ( see FIG. 4 , FIG. 8
( f ) ) of the left inclined surface LS of the U-letter groove region 25b
as a starting point. In this case, the bottom corner C extends to a
direction such that the height becomes lower than the starting point (
lower end position P ) . Further, the bottom corner C linearly extends
toward the downstream side from the midway at the center position ,_ of the
widthwise direction . The right inclined surface RS of the V-letter groove
region 25c is formed into two-stage inclined surface bent up to the
position just before the downstream end, and thus, the chip W is
positioiled .in a state of being rotated by an angle of 90 in the V-letter
groove region 25c_ __ m , _ =- , r ; i.~lai,>-L~l`.f~(i' ~(..: , t.~lC~.
7~()~~.~.. ~i. .:~iiC.: . ,_ ~ , - . . ~ . . _ . ~ . ... c.17 ~.- r ._ .
are combined with each other and thereby _ it is possible to rotate the
chip V' by an angle of 180 As a when the chip W has a cubic shape, it is
possible to inspect all of four surfaces of cubic chip exclusive of front
and rear end faces along the moving direction of the chip W. . : , ,.;, , ,
, ~ .. ~ -~ : ; .. . ~ :; , L.a.~lmlCl.L.:,~=11L i;,t~~ iiC~ iV.Lli.~s.i
S':la., c.. li ~~u.Ll.:.i._ i~. ZOW-'~'C: .i..C.~-iL:11, a V-letter groove
region and a U-letter groove region in succession from the upstream side
toward the C.l ~. i : : : . ' W:. : ~ : : ; i '. i u: f':. , ~ 7 i .`i f' :
_: t. :l ! 7 7 7 t. i '; T : t : r : ~~ i.'~ i ~ _~ . . : 1.1 .7_' `'1 i ='
< _~ ) ! . . . -"r7 i i in figures . The different type rotating feed
section ^--T - - as constructed above can rotate the chip W by an angle of
9U, likewise, and thus, two rotating feed sections   are combined, and
thereby, i.t is possible to rotate the chip W by an angle of 180. Further,
even in the case where the different type rotating feed section is combined
in place of one of two rotating feed sections 25a and 25B, it is possible
to realize the same rotation of chip W as above. In addition, preferably,
the right and left inclined surfaces RS and LS are finished so as to
smoothly continue along the moving direction of ` the chip W. 



The first to fourth cameras 13A to 13D used as inspection means are
individually supported on the frame F via a stand 26 ( see FIG. 1 ) . The
first and second cameras 13A and 13B are positioned above the upstream side
passage forming member 22B of th.e passage forming member 22, and'are
arranged so that each lens of_ the S~.-.'; ~.`t'~'.~r :.~ a: r.. ... .;~1
i_:I~).Ci. ~_ ~... .~- ~~:i `.;=.. _ ~. . . _.... . ' .. .. .. ~~. .. . . .
... ... vJi chip W. More specifically) t: tie :~=:i-u_;t Czinle~l_a 13A
i.nsp`ects a surface Sl (sce_ FIG. li ) of tlw: chip P7; c-m tree other
hand, the second camera 1313 inspects a surface S2 (see FIG. 10) of the
chip W. Further, the third and t: G'~lr't.il C:illl -L'a= u-:3 1 J 1.
c'2nC1 1313 <il C3 p'v' :~ 1'~..1011E:.iu U::lJl7V G ~W :..: downstream
side passage forming member 22C, and are .-; ,.- . _ 7 , '.,;. ~_.. -.!:;
<.'..`- '~ .$,'.. ~ ''!.i .._ _ .. _._ ._.I:. ~..-..~%Vr_ u.:. _ i_, ._
u_~~~ ... -. ._ L..~a ... ~:l_ :.1_.y ~~ , -..-.L:. . , ...:. u. The third
camera 13C inspects a surface S3 of the chip P7 a}:pc>:ed passing through
the rots: ring feed sections -. , z ~ . i ..i~, ,_...~ .!:.u.~; t!17 t,r.__
Ct:IW. : _::lClCl, i:li%.::~._C;2JL i_!. C.i.; ~ .. c_ _ inspects a surface
S4 of the chip W. 'These cameras 13A - - to 13D are connected to an image
processor, which carries  out a predetermined image processing inspection
and ,.   thereafter, it is determined whether the chip W is non-defective
or defective. As shown in FIG . 1, the retrieve means 30 is composed of
first to fourth retrieve pipes 30A to 30D, a remaining chip retrieve
section 32 , a defective product retrieve case 33 , a non-defective product
retrieve case 35 , and a discharge unit 37 (see FIG. 11) . More
specifically, the first to fourth retrieve pipes 30A to 30D are provided so
as to correspond to the above first to fourth cameras ._ 13A to 13D, the
remaining chip retrieve section 32 is arranged on the downstream side of
the passage forming member 22. The defective product retrieve case 33 is
connected to the first to third retrieve pipes 30A to 30C and the remaining
chip retrieve case 32, and tl.w non-defective product retrieve case 35 is
connected to ~_ i :.C: J_ G i. . . . . ,.. _ .. . .: i3 t~ l.)7 t~ ,:' !.'
~ ' . . . t:. :.. . ~ .. . . r.: ; ; i i :i_ i. is provided so as to
corresponding to each of the retrieve pipes 30A to 30D and blow gas that is
air against the chip W in the upstream and downstream side passage forming
members 22B and 22C of the passage forming member 22 to that ~ pressing
force is given to the chip W. In this case, the first to fourth retrieve
pipes 30A to .' S ~Wl;m ~..l::i~; ~mi3LEJ.~~la, ~:li:. ~:iy.., ~ ~.c.
~i:iE,v.: ~l~i. ~.U~-. dlici 



the discharge unit 37 corresponding to there will be descr~Ltu below. ~i ~i
!- ~ t ; . . .' 'i .. i ~ _l~ (n _ ~ a_ , t~ 17 i:: :i ., -~. 1.' C: 1:
1-..;;- !'. . , . . . 1 '. 'S has an opening suction port 38 at the distal
end thereof , and the suction port 38 is formed into a shape of being
obliquely cut so as not to hinder the pickup by the camera '   13A.
Further, the first retrieve pipe 30A is connected to a pressure reducing
unit ( not shown ) , and is always in a state of being sucked. The
discharge unit 37 is connected to an air supply hole 40 penetrating through
the groove 23 from the outer side of the passage forming member 22, and
further, is connected to a compressor ( not shown ) so that air can be
blown to the chip W via the air supply hole 40. In the discharge unit 37 ,
two actions , that is , the pressing force by the discharge unit 37 and a
suction force by the first retrieve pipe 30A are given to a chip W
determined as defective product by the image processor, and thereby, the
chip W is collected to the defective product retrieve case 33. The fourth
retrieve pipe 30D is used. for collecting :!::.1:` ,~ c~L~.C.~=T;ul::.::ri
c.:=; il<.v: - . . .. -~Cf non-defective product retri-r:ve c.sr:-- 3~ .
'1'lne cl~~ l.-> W ~~'~~-cln leas not beerx retrieved b~.~ the ~
c~:.3~.1..!, xv~tri.eve pi. s,<~. 30D, is positively regarded as defective
product, and then, is collected to the defective product retrieve case 33
via tile remaining chip retrieve section J The non-defective product
retrieve case 35 is ,~ , _ LJ _a_ ~-J '`: J V i~ 'v .~-....i ~.. L> i d l`
W. L 4 ll , L<i 1 U w. L.:: 1J L. ~ W i l.. L: i i i t:l , 



retrieved by the fourth retrieve pipe 30D in an upwardly opened state. Then
v-: hem the: predetermined number cof :i t , ::. 1. :_; :1:' i ~ C
c~:.i.-.-'  . . . v T ; 'i.. ! ? ~ '. L1 O I : - (: : _ ~ E~ c. , ; - j :1;
U a l _: 1. :...' l_ i. -' _ _ . _ _ :. case 35, the chips are fed to an
after-treatment process via a transfer-means (not shown) . In this case,
the number of non-defective products is counted W d by an optical   sensor
41 provided on the midway of the retrieve pipe 30D. Further, the retrieve
pipe 30D is provided with a shutter 43 at the position just before the
pipe. The shutter 43 temporarily stops the chip W from dropping in the
non-defective product retrieve case 35 when the chip reaches the preset
number of non-defective products. Further, the non-defective product
retrieve case 35 is set to a retrieve position by a rotary arm 45 arranged
below the bracket 40 , and a magazine 46 is arranged at the position
adjacent to the rotary arm 45 . The magazine 46 receives the non-defective
retrieve case 35 stocked in a horizontally positioned state. At the
position adjacent to the lower end of the magazine 46 , 'the frame F is
provided with an extruder ( ejector) 47 comprising c. ;. .. ._. ~ ,.~t,a.
1:, ~_~ l ~:. _ .,-~..~;.f_c . _. ~ .. : . .. .... .. . , ....v~U; W.S t.
positioned non-defective product retrieve case 35 is e~i:.r-uded from a
lower openi.ne ~ ~:1~. of the. magazine and then, is transferred to
tl~~:.-. rotary arm 45. As shown iri FIG. 2 and FIG. 12, nozzles 50A, 50B
and 50C are arranged on the pas:. age forming rnember 22 _ at the vicinity
of each upstream side of the second to .` ~~~Lca out of ~~m5~ i:i_.y~
i~..~. ~u~~ ~v 5ui_,, am.~ timr~~y, the feed of the chip W is facilitated;
therefore, an estranged state between the chip:; W is kept . By doing =:i:~
. . j:"~..a :i i _ .'.fui ~ . . , '' i..~ir.'. .'i ;-.' ...:. i-`Jct.!. i.;
. ;.:'i_:C:j-; i Jl:v W.` ;!:'::. W is not made narrow. Subsequently, the
inspection method of chip W in this embodiment will be detailedly described
below with 



reference to FIG. 8 and FIG. 9. In this case, FIG. 8 is a cross sectional
view showing a state that the chip W moving on the groove 23 of the
rotating feed section 25A positioned on the upstream side changes in its
position . FIG . 9 is a cross sectional view showing a state that the chip
W is moving on the groove 23 of the rotating feed section 25A positioned on
the downstream side. When the inspection start instruction is given, ._ the
hopper 17 and the passage forming member 22 are vibrated by the vibrator (
not shown ) . By doing so , the chip W is successively supplied onto the
supply side passage forming member 22A of the passage forming membE~r 22
from the upper portion of the hopper 17 via the arrangement section 20. The
chip W on the supply side .. , . . ~r:iJllit_J.::<~ inl.'.:.,!:,~.i .- ._
.. n.. _ c-m:'v :,_;1...:: 1_ Slde -because the dOWIIStI:'E.witl .~''.<'1;'
pi.: thE_. ?1~~:;~~c~.g(~ fOrI;l i ?-',; member 22 is positioned lower- and
the chip W receive a constant vibration. In this case, even if the chip W
is moved in a state that front and rear end faces of each chip closely
contact with each other the chip W passes through the shooter 18, and
thereby, a constant ~- , , ..~ , . _. . ~ - , , ~ ; yawing on the upstream
siuc~ ~:a:..~aage ~u~mi.y l;(caat~~~ ~~i:, the chip W is moved one by one
in a state of being estranged from eaclo other. (~\. . . . . . _ W';
.`i~-.'-~.f'.'1 ,.S'.~-~~~ , .. . , ... ( _; ,.:~-~-.,:~ ?ii:.. . ) . . ..
, two surfaces of the chip W, that is, surfaces S1 and S2 shown in
figures_are inspected by the first and second cameras 1:3A and 13B. In this
case, for example, wizen   the inspection result is made by the first
camera 13A that the surface S1 of the chip W is defective, the discharge
unit 37 blows a gas. Then, the discharge unit 37 instantaneously strongly
blows the chip W to a direction of pushing up the chip W by suction of the
retrieve pipe 30A corresponding to the first camera 13A, and thereby, the
chip W can be guided into the retrieve pipe 30A. .-' On the other hand, the
chip W, which is determined . _ as being non-defective by the first and
second cameras 13A and 13B, is moved to the rotating feed sections 25A and
25B. Then, in the upstream side rotating feed section 25A, as shown in FIG.
8, the surface of the chip W positioned in the V-letter groove re~:.~.on
25a is k~pt at an angle of approximately 45. At t-I~at time, the :=-mr~ost
Y:~e::~_tione<a cc:>:..:,t..r ~. .. ::):~~~;.;.. 1:.. square blacked mark ~
in FIC-`. . t3 , aric:- i :,~ ~..:-~ position ~.s set as angl.c~ of 0. When
the chip W is moved from the V-letter groove region 25a to the U-letter
groove region 25b (see FIG. 8(f)), the chip W is rotated-by an angle of 45,
and then, is mowed from the U-letter groove region 25b to the V-letter
groove region 25c ( see . , . : ~ ; v. : ,:- ~ ,::. . ,. Of 4:~~ . '1'liLiS
, Llle. i:illp !v 1S iu m ~eU i:Z'U111 v.W. iill `iu.L angle 0 to 90. This
state coincides with the initial position where the chip W is- moved to the
downstream . : i C,_. ?~r~ i: o O . . ~ . . : w: . r; ;. ri ~ )1) .. , , ,
. . `r:: i ~ ::.. , . . .-_ . _ . ; .. j connected to the downstream side
rotating feed section 25B. In the downstream side rotating feed section
23`i, the chip W is rotated by an angle of y0, like tine upstream 



side rotating feed section 25A; as a result , the chip W is rotated by an
angle of 180 by combining two rotating feed sections 25A and 25B. When the
chip W is rotated by an angle of 180 in the above manner, the initial
stage, that is, two surfaces S3 and S4 of the chip W, which have not been
exposed on the upstream side passage forming member 22B, are exposed. Then,
two surfaces S3 and S4 thus newly exposed " are inspected by the third and
fourth cameras 13C and 13D on the downstream side passage forming member
22C. In the case where the surfaces S3 and S4 of the chip W are determined
as non-defective by both third and fourth cameras 13C and 13D, the suction
pipe 30D and the discharge unit 37 corresponding to the fourth camera 13D
are operated so as i.:c} su.c3~: the chip W iilLo -.. r:.n;-,.
;.~._:~.::..;:..;.,w,w. _.w;__::_~..v) _ On the c'~her hand, v.~hen i.he
r_~urf~~Ce S~? of the chip ~? -i...~ de.jw:~-rr~-:e~~d asdefective the
fourth, camera 13D the discharge unit 37 corresponding to the fourth camera
13D is not operated so that 'the chip W is intactly moved to the downstream
side. Then tine chip..'w is collected into the defective product retrieve
case 33 via the ,c . ~ .. downstream side of the passage forming member
Therefore, according to this embodiment, the following effects can be
obtained. More specfically , ..a-: . ~; r: ~. . :0;t~ ~:~:~:=.L..~ r; =;
,:, ;. , _ . :-,,:: ,-, surfaces S1 to S4 of the chip W by the movement of
the chip W to linear direction, exclusive of both end faces of cubic and
rectangular chips in the. moving direction.   Further, when the chip W is
determined as defective by each image processing of the cameras 13A to 13D,
in order to retrieve the defective chip W, the pressing force by the
discharge unit 37 and the suction of the retrieve pipes 30A to 30D are used
in combination . Thus , it is possible to effectively prevent non-suction
when the chip W is determined as defective, and to reduce a possibility
such that defective products are mixed in non-defective products . In
addition, even if the chip .. W moves in a state of closely contacting with
each other 



in the supply side passage forming member 22A, a constant interval is
formed for each chip W on the upstream side passage forming member 22B by
the shooter 18. By doing so, it is possible to carry out trr~ inspection by
the cameras 13A to 13D in a state. that c2ui.ps W to be ~n:~pecte.~ :~.a
c~str~nged orxc Tay c,;e; t~:~:.. .. . _ - ~c;;.~ m~i__;-'.. . . can be
prevented from being m~i3e , ~m~:r. ~ . roncou:suct = .:: . r:~r~ t,.
p.r_eventE~d. In this embodiment , the rotating feed section 25 has been
constructed in a manner that V-letter, U-letter and V-letter groove regions
are arranged in succession. The present invention is not limited to the
embodiment , arranged In this case, the upstream side passage forming
member 22B is formed so that the groove shape is V-letter at the upstream
side, and gradually changes -:.. y:.... . -. ; ..... ~...,. ~.. .~....., .
_:. . ,.,. ::,...,..,.;..._, , ; ,,.. ,. , , v.. = . ,. , .,~. , , . : .,
other hand, the downstream side passage forming member 22C is formed so
that the groove shape 3.s U-letter at the upstream side, and gradually
changes to V-letter   shape toward the downstream side. In short, according
to the present invention, various groove shapes may be employed so long as
the chip W can be moved with the rotation along spiral locus. Further, the
appearance of chip W shown in this embodiment is a shape for convenience of
explanation of the present invention ) and the shape of the chip W, which
is the actual inspection object, is not specified. For example ( the
inspection surface is not limited to four, and may be three or five
surfaces or more. In accordance with the number of inspection surfaces ,
the number of the rotating feed sections 25 is increased or decreased while
changing the number of the cameras 13A to 13D. Further, the polyhedron
inspect:i~ar. a~~P~izatus 10 :l_;-.... .., _ J.~:v~.:.Iln.-~ , . ~ , . .;
ii. ~~Jill'_i'. configuration as shown in figure , and various design
modification or,:- are Possible sC~ j_OIW~ "., the substantiate same effect
and operation can be obtained. For example, in the embodiment , when the
fourth camera 13D determines that the chip W is non-defective the chip W
has been sucked into the non-defective product retrieve case 35 tile
more.-ciefec' i..ve product is retrieved to the z remaining chip retrieve
section 32 , and then, when the fourth camera 1.3D determi.z es that flue
chip W is defective , the defective  . , .. ~.. ,.i.. .;i , . .. ~ , , :l
c.:.:: , i z%C a retrieve case 33 by the corresponding suction pipe 30D.
Further; in the embodiment , in the case of moving the chip W, the
vibration by vibrator has been given   



to the chip W. The present invention is not limited to this embodiment ,
and a compression air and other forced transport method may be employed. In
addition, the inspection means is riot limited to camera, and may be
replaced with other means so long as the surface accuracy of the chip W can
be detected Further, in the embodiment, the chip W has been continuously
supplied by vibration by the vibrator ( not ' shown ) provided on the
supply means 1.1 , and then , has been moved on the polyhedron inspection
feeder 12 using the shooter 18 in a state of being estranged one by one .
In this case, other means for estranging the chip W may be employed. For
example, the supply side passage forming member 22A and the upstream side
passage forming member 22B are supported so that vibration is given to
..:~,a ~.~ cl....., ~,~;~.:,:. ,. _ y- ~ rom r.a:-.. ... ~,~p,; ,=a..:.
side p~rssage forming member: 22B _ is vibrated by a relatively high
frequency, and hereby, it possible to separate the chip W. In addition, the
upstream side passage forming member 22B and the downstream side passage
forming' member 22L are supported so that _ vibration is given to them
independently from each other, .~ vibrated by a relatively high frequency ,
and thereby it is possible to keep a estranged state of the chip W . By
doing so ( for example , every if the chip W is  the interval between the
chips W is securely formed; therefore, it is possible to securely inspect
individual chips W by the cameras 13A to 13D used as the inspection
means. As is evident from the description, according to the present
invention, the polyhedron inspection feeder has the passage forming member,
which is formed into a shape of groove. Further, the polyhedron inspection
feeder is provided with the rotating feed section, whose groove has right
and left inclined angle changing along the moving direction of the
inspection object so that the chip is rotated by a predetermined angle .
Therefore when moving the inspection object on the passage forming member,
it is possible to rotate and move the inspection object like a spiral locus
. As a result , the inspection object, that is, the chip can be moved in a
state of exposing the inspection surface of chip hidden in the groove iri
the initial movemeni~ . Therefor_e, ~ t is t~~:,..;.;i..lol_e, i_-:, t,.~ ~
y:'i..;~~.'iv~J_y :._5;::? ~~:c:... ~:_~_._ - .. . .. . :-3:.ia. , .__._
and deform::t_io~~. on the surface of t: he insprvc;tion oty~~..~
v:T:i-thout: rfa,::~.o:y7-,-."_, out v.i sib?.e ~.n~`t~~'~':t:a,r: , and.
tlm~-, . effectively perform inspection with high accuracy. In addition (
the inspection object is moved while rotating; tYierefore, it is possible
to linearly form the passage forming member, and thus, to achieve device 



In particular, flue rotating feed section is formed in a manner that
V-letter type, U-letter type andV-letter type grooves o rU-letter type (
V-letter type andU-lettew . . . ,.:.,f...,,..;.;> ,- ._; . ..,.: :-; .. ,
,.. ,..,, i.v j..y,~: ". sectional shape: Therefore, it is possible to move
the inspection object while rotating it by slightly modifying a design of
the groove shape, and no problem   arises such that manufacture cost
becomes high. In addition, the rotating feed section is supplied as
component, and thereby, it is possible to obtain versatility such that the
rotating feed section is applicable to already existing equipments.
Further, according to the present invention, the upstream or downstream
side of the rotating feed section having the arrangement of V-letter type )
U-letter type ' and V-letter type sectional groove shape, is combined with
the rotating feed section having the arrangement of U-letter type, V-letter
type and U~letter type sectional groove shape. Two rotating feed sections
having the arrangement of V-letter type, U-letter type and V-letter type
sectional groove shape are continuously combined with each other. In
addition, . .., .,-  ..,.. ~- ! .!. : ~' ~ .~ ' _C_ ~' : C .~~_~ L ,.
r:.~~. : .',..._~ , ...--_; i:. . , . . ~ ' ~. 1:. J ~.,:i:'~~.~l~t U
;letter type , V-l.et_l:er type and U-l:ttez type sectional groove shape
are continuously combined with each other  By doing so, the rotational
angle of the inspection object can be twice. Moreover, it is possible to
improve a degree of freedom of design by the combination with the different
type rotating feed section. or the present invention it is possible to
automatically inspect each surface of the inspection object, and besides ,
even if the inspection object is continuously ... contacting with each
other, the estrangement feed section for the inspection object forms a
predetermined interval. between the inspection objects. 'Therefore,   it is
possible to securely specify the inspection object one by one, and to carry
out the inspection by the inspection means; as a result, an inspection
mistake can be prevented. 



Further, the polyhedron inspection apparatus is provided with the retrieve
means, which distinguishes the inspection object determined as
non-defective or defective into non-defective product and defective :'
product, and thereafter, retrieves it. The retrieve means is composed of
the suction unit and the discharge .. unit . By doing so, it is possible to
securely extrude the inspection object from the groove, and to securely
retrieve the non-defective product and the defective product in cooperation
with the suction force of the suction unit . As a result , the present
._~~F:riti_on cam '. - : .~ :~ c:, : ,:.. . . ~  _'.y : ; `;~:.:. r_:1:
~:..<.._:i: : ; . - w::~. pus . : :: ... ' ' effect , which has not been
perform in the conventional case . Furthermore, the passage forming member
is composed of a plurality of members divided along a moving direction of
the inspection object and a vibration frequency in the downstream side of
each passage forming . i . :_. L W : ~. i. V W ., ~. J C~ tJ i. i ::i 1I f
J V ca a ~ _ ~. i . .- ~ S L il W .- ~ ~ ~ L .._ a , .: Cl i=: (_. from
each other using a difference between the vibration frequencies , so that ,
even if the chip is supplied in :. - `: iw ~ -~ -.' . , `.:r - . , . .. ..
: ~ ~ ~ ~ ~ . , : , : . . possible to securely move the chip in a state
that the chip is estranged from each other, and thus ( to securely -  J -
~.~ ~i l~ (.~ i... _L : . w ~._-1/ u_ l.i 11 C11. l..111 ~J 5 1.J ~ -L i t
C.: i a 1 :.:i ~ l~ C: 1... 1 l.i I i I 11 i:' c.i 11 ..r   Industrial
Applicability The present invention is applicable as an apparatus , which
can inspect a finished surface accuracy of electronic components such as
ceramics chip capacitor or the like.   CLAIMS 1. A polyhedron inspection
feeder including a passage forming member for moving an inspection object
to a predetermined direction, characterized in that 



the passage forming member is formed into a shape of groove, and is
provided with a rotating feed section., which includes a groove having
right and left inclined angle changing along the moving direction of the
inspection object so that the inspection object is rotated by a
predetermined angle. 2. A polyhedron inspection feeder including a passage
forming member for moving an inspection object to a predetermined
direction, characterized in that the passage forming member is formed into
a shape of groove, and has an arran~~mr~ewi~ c~f V-le~.ter type, U-letter
type and V-letter type sectional groove shape, and further, is provided
with a rotating feed section , which includes a groove having right and
left inclined angle changing along the moving direction of the ~.I .:. <.
r:~~.:.. ~ . ..e -. :,7;. ;: i :;-;c. ~: .. iS ...<< i-(~i1 t'y i:2
~%.:.i:~.!t.~~ l;:l.'1 :1.J:: [~ i..' , . . ' . ; . : ., ,:. ..>:..
':.i:...~.. .. ~ , -.....,;_-,-.. -.`: ~: . . ' ..~ ~ . ... ~ :~..:. ~ . ..
firming member for moving apolyhedral inspection object to a predetermined
direction, characterized in that the passage forming member is formed into
a shape ,... ,,. , ;,,., ; ,. ;., ,:.. ;..,-.,_,... . . ,:::.~ V-letter
type and U-letter type sectional groove shape, and further, is provided
with a rotating feed section, which includes a groove having right and left
inclined   angle changing along the moving direction of the inspection
object so that the inspection object is rotated by a predetermined angle. 4
. A polyhedron inspection feeder characterized in that an upstream side or
downstream side of the rotating feed section described in claim 2 is
combined with of the rotating feed section described in claim 3., 5 . A
polyhedron inspection feeder characterized in that two rotating feed
sections described in claim 2 are continuously combined with each other. 6
. A polyhedron inspection feeder characterized in that two rotating feed
sections described in claim 3 are continuously combined with each other. 7.
The polyhedron inspection feeder according to any one of claims 1 to 6 ,
characterized in that the passage forming mencl~c.r_ is composed of a. ~:
l.a.v~ ;3lity of members divided along amoving direction of the inspection
object , and in the downstream side of each passage forming member a
vibration frequency is set higher than the upstream side thereof, and
further, the inspection object is :;. _ : , ;. ,. ,,: a . a: , ... ~ :  : .
: ~ ., di:l:a ::_~~en<~::: Uc~tvaeem t2~re vi..c,.. ,.,t...~_<:~7 ,
;.~enc~_~_:: 



c.  . ~~,oiw.~. ,..~....i` =. roc r,~-.._~~1:? C:~; . . .. . : . -. .
.n:i~j.; ~ ~ : .~ l:r'~: n. ~:assage forming member for moving an
inspection object comprising polyhedron to a predetermined direction;
inspection means arranged at a near position along the -,.., ..:..;.;
~......,., ..., , . ,. .; ,,.,: ..: , -.~ : .:.:,: :. ~.,.. of the
inspection object; and supply me-ans arranged on an upstream side of the
passage forming member, and for supplying the inspection object to the
passage forming :.;   member, characterized in that the passage forming
member is formed into a shape of groove, and is provided with a rotating
feed section, which includes a groove having right and left inclined angle
changing along the moving direction of the inspection object so that the
inspection object is rotated by a predetermined angle, and further, the
upstream side of the rotating feed section is provided with an estrangement
feed section for the inspection object. 9. The polyhedron inspection
apparatus according to claim 8, characterized in that the apparatus further
includes retrieve means, which distinguishes the inspection object
determined as non-defective or defective into non-defective product and
defective product and there. after, retrieves it, and the retrieve means is
composed of a suction unit having a suction port for the inspection
object-., end a, discharge unit for blowing a gas to the inspection object
in the groove so that a pressing force is given to the inspection object.
a_0. The polyhedron inspection apparatus according to ,,. ,.; member ~.s
eornposeci of a piuralluy u~ r:~embers ai.viucci along a moving direction
of the inspection object, and in the downstream side of each passage
forming mervber , ,.. ., . .... ; , . , ;. ,.: :, side thereof, and
further) the inspection object is movable in a state of estranged from each
other using d difit:.rence i:.~etween the vil.wauion liec~uemc:iE:a . n
.A>y.Aa.A.Ay.A3;y.A;
f_.AnS.AYy.As(y.A,.AU,.AFS.Asf.ALE.Af.AYuy.Ay.AQy.A3af.Af.A&.Af.AF.A.AS.A,2
.A,1.A.A.A`;y DN^evMN~!1`
%R|wrmhc]X]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c$a]ca]ca]caV]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cRa!R)     %o 
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