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-1 - COMPONENT FEEDER

"INVENTION 1. Field of the Invention THe pr reI
to a component for feeder for feeding a larg nuﬁﬁ%éﬂkptg¥lp conponeg$§

aligned in aline. 2. Description of the Rel ﬁ@@seﬁ fion : paged ..A8. to paged k...
conventional conponent feeders, bulk feeders | é atkﬁg?ﬁoWH fossged sul...
are known. The bul k feeder may be roughly cl PH i nt i i
di sentangl ement by air type and the di sentang/fdReaingis) Paged y % QPagRt -
type. In the air type, there is a prohl em of fabiteact t y: pagedidf-Uisto paged f...
amount and the direction of air, while in the th j , '
a problemin that conponents are prone to be damaged as the pin strikes
conponents at every stroke. SiOoMPORERTCPARDARNtS are sinmultaneously
centered toward a funnel-shaped outlet in either of these types, even if
an entanglenent is broken once, another entanglement wll form resulting
I n decreased feeding efficiency. In contrast, in the vibrating bow

feeder, aBACKGROUNDtORUTEREINYERTEONdI fficult to form there are problens

i n the expensiveness of the apparatus, transm ssion of vibrations to other
appar at usks, Bheldhef| thgelnpantiorquired for installation. | n order

to solve these problens, the applicant
The present invention relates to a component for

feeder for feeding a large number of chip components aligned
in a line.
2. Description of the Related Art

As conventional component feeders, bulk feeders and
vibrating bowl feeders are known. The bulk feeder may be
roughly classified into the disentanglement by air type and
the disentanglement by a thrust-up pin type. In the air
type, there is a problem of difficulty in adjusting the
amount and the direction of air, while in the thrust-up pin
type, there is a problem in that components are prone to be
damaged as the pin strikes components at every stroke.
Since chip components are simultaneously centered toward a
funnel-shaped outlet in either of these types, even if an
entanglement is broken once, another entanglement will form,
resulting in decreased feeding efficiency. In contrast, in
the vibrating bowl feeder, although entanglements are
difficult to form, there are problems in the expensiveness
of the apparatus, transmission of vibrations to other
apparatuses, and the large space required for installation.

In order to solve these problems, the applicant




- 2 - proposed a conmponent feeder having a sinple structure and high
efficiency in aligning and di schargi ng conponents (Japanese Patent
Applicati-on No. 9-180348 which has not been published yet). This conponent
f eeder qo%icg\esyae co,grﬁonkﬁnstpu\a\ge\qhdus}mg ‘fgr accommodating chip
conponent |sgose3 between a fixed drum a rotary drum an aligning
groove di sposed on the inner surface of the\fixed drumto slide the chip
conponents downward aligned in a predeterm ned direction, a gate disposed
in the bottomend of the aligning greowge -0 pass chip conponents
individually to slid down along the aligning roove in a predeterm ned
orientation therethrough, and a discharge path\for discharging the chip
conponentpr@seeed &4hcomgbnéhe geédernhaninyi gngingiat str&Pribe hpaer
surface of the rotary drum |ug nenbers are provihded for urging a
componenthigh aef Abobenay oni ebighing ahdppisghatrgibg gemponénwsrd the
direction opposite to discharge to undo the bl ockpge. In this
conponent { Japaresechabenbnpppitincat ior NoopHell80B4H89.t hBhasi gompgngnbove 96/
as to be aligned in a predetermned direction, then are passed through the
gate so Eeederpeomprined ancemperenteshdnadeohpuaingi 6or and noreover

bl ocki ng i s undone by the |ug nenbers of the rotar drum resulting in

hi gh ef f | FPRPOLAL HNggRlAp ﬁwapoa?g*éﬁa%ﬁa@se@nbs%/.‘éﬁes.aHém%rsirgmnce

chi p conmponents _are . . .
P npang a rotary drum, an aligning groove disposed on the inner

surface of the fixed drum to slide the chip components
downward aligned in a predetermined direction, a gate
disposed in the bottom end of the aligning groove to pass
chip components individually to slid down along the aligning
groove in a predetermined orientation therethrough, and a
discharge path for discharging the chip component passed
through the gate in an aligned state. On the inner surface
of the rotary drum, lug members are provided for urging a
component in an abnormal orientation stopping at the gate
toward the direction opposite to discharge to undo the
blockage.

In this component feeder, chip components are dropped
into the aligning groove so as to be aligned in a
predetermined direction, then are passed through the gate so
as to be aligned in a predetermined orientation, and
moreover blocking is undone by the lug members of the rotary
drum, resulting in high efficiency in aligning and
discharging components. However, since chip components are

directly supplied to the component storage housing
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directly supplied to the conponent storage housing

- 3- structurally, in consideration of efficiency in aligning and

di scharging of chip conmponents, it is not preferable to supply a |large
nunber of chip conponents. Wien a |arge nunber of chip conponents is
supplied in an enlarged conponent storage housing, extended agitation tinme
of chip conponents produces a risk of danage to conponents. SUWARY OF
THE | NVENTI ON Accordingly, it is an object of the present invention
to provide a conponent feeder with a-smald risk of damage to chip
conponents and which has high efficiency in supplying conponents by
aligning themin one |line. In accordance with the present invention

a conponedtrué€eE8I1ys PhOYoReddebaelon 0Bl 6€ScBcheépden KOdynidAg! fhArY
drumrotating relative to the feeder body about a horizontal  axis; and a

conmponentd ssohapgihgust nghiproerporenesp ibeisfreteprbpdyapnd tbe rotary
drum for storing chip conponents; wherein the rotary drumis provided with
a circunfsupplyah lamgé numberngftdkipoopmpenéentsor agkehoasiaggent o an

i nner housing and an outer housing, the circunferential wall being

provi ded mamben efnohipcoehponents isrsupphiédr inngnaenpaededer ni ned nunber
of chip conponents at a time fromthe inner housing to the outer housing

i n accor de@mpenent $herage housing, extended agitation time of chip

components produces a risk of damage to components.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to provide a component feeder with a small risk of damage to
chip components and which has high efficiency in supplying
components by aligning them in one line.

In accordance with the present invention, a component
feeder is provided which comprises a feeder body; a rotary
drum rotating relative to the feeder body about a horizontal
axis; and a compqnent storage housing formed between the
feeder body and the rotary drum for storing chip components;
wherein the rotary drum is provided with a circumferential
wall dividing the component storage housing into an inner
housing and an outer housing, the circumferential wall being
provided with a communicating path for transferring a
predetermined number of chip components at a time from the
inner housing to the outer housing in accordance with the
rotation of the rotary drum, the outer housing being

provided with an aligning and discharging section for

-
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rotation of the rotary drum the outer housing being provided with an
-al i gning and di schargi ng section for

-4- aligning chip conponents in a line so as to be di scharged. The
chip components supplied to the inner housing of the conmponent storage
housing are transferred to the outer housing via the conmunicating path in
accordance with the rotation of the rotary drum The nunber of the chip
conponents entering in the outer housing is limted by the size of the
communi cating path, the rotational speed of the rotary drum and so forth.
Therefore, the nunber of conponents in the outer housing is to be
conparatively small, resulting in reduction of entanglenent and increasing

al i gni ng andgAli aghahgbngombbhehe8cynoh 1hgeakboningoand 4dispRArGEENY
section. SinultaneouslTy, since agitating tine of chip conponents Is

reduced when t herigdi ¢h 0P r@sHipstrien s suph BLERM@eknd MidrhatbyPsid igns from
the aligning and discharging section, danage to conponents can be reduced.

The commuheatompgonehh saprhgei holshag apeatdahbeerradetodthaebatepf the
rotary drumrelative to the rotational direction of the rotary drum In
t hi s casehousignghvpa tbhepoosmusicatihg pahbr ihoascoagdancebeishobhed up
thereby corresponding to the rotation of the rotary drumto be dropped
into the potakinpugfnghevsptaverdrume cBhp number of the chip

components entering in the outer housing is limited by the
size of the communicating path, the rotational speed of the
rotary drum, and so forth. Therefore, the number of
components in the outer housing is to be comparatively small,
resulting in reduction of entanglement and increasing
aligning and discharging efficiency of the aligning and
discharging section. Simultaneously, since agitating time
of chip components is reduced when the chip components are
discharged in aligned positions from the aligning and
discharging section, damage to components can be reduced.
The communicating path may be inclined toward the
inner diameter of the rotary drum relative to the rotational
direction of the rotary drum. In this case, the chip
components in the inner housing can be scooped up thereby
corresponding to the rotation of the rotary drum to be
dropped into the outer housing. Moreover, the chip
component entered into the outer housing via the
communicating path cannot mesh with the chip component in
the outer housing, resulting in decreased damage to chip

components.



conponent entered into the outer housing via the comunicating path cannot
‘mesh with the chip conponent in the outer housing, resulting in decreased
darmage to chip conponents. -5-

A conponent feeder may preferably further conprise an outer storage
housi ng di sposed above the inner housing and a supplying path inclined
downward fromthe outer storage housing to the inner housing for supplying
chip conponents fromthe outer storage housing to the inner housing. In
this case, since chip conponents are-alsigned after being transferred in
two cascaded stages, fromthe outer storage housing to the inner housing
and in turn to the outer housing, even when a |arge nunber of chip

conponents are asulpoikntifedder adye prss faneda W qusitier a@inptisy df me of
chi p conponents can be reduced, and aligning efficiency can be increased.

Si nce thheowtep stopayertossingsdiloposeéy absve ovlle Wwehgét bhous beg sapd@! ¥i ng
path, external forces such as agitation forces are not exerted on the chip
conponentsupplyime path becesedtdewswaed fromagke housengstodagde i nner
housing, resulting in reduced damage to the chip conponents. A
conponenthdusirRg tRythe civpeb| pousingeforopppptring oik componestseans for
suppl ying_chi p conponents into the outer storage housing, disposed in a
conponentLEMpERR futeR| BE0RAIe NROBEERI £ oFRGeInROE| AGUSiBInedIBt the top

this case, since chip components are aligned after being
transferred in two cascaded stages, from the outer storage
housing to the inner housing and in turn to the outer
housing, even when a large number of chip components are
supplied into the outer storage housing, agitating time of
chip components can be reduced, and aligning efficiency can
be increased. Since the chip component slides down by its
own weight on the supplying path, external forces such as
agitation forces are not exerted on the chip components in
the path between the outer storage housing and the inner
housing, resulting in reduced damage to the chip components.
A component feeder may preferably further comprise a
bulk case, as means for supplying chip components into the
outer storage housing, disposed in a component-supplying
inlet of the outer storage housing, formed at the top
thereof, for accommodating a predetermined number of chip
components, wherein the bulk case having an aperture thereof
directed downward is detachable. 1In this case, the chip
components in the bulk case can be fed to the outer storage

housing by gravity so that the feeding operation can be



t hereof, for accommodating a predeterm ned nunber of chip conponents,
wherein the bul k case having an aperture thereof directed downward is
detachable. In this case, the chip conponents in the bulk case can be fed
to the outer storage housing by gravity so that the feeding operation can
be - 6- aut omat ed. The
aligning and di scharging section fornmed on the inner surface of the feeder
body form ng the outer housing may preferably conprise an aligning groove
for aligning chip conponents in a predgterm ned direction so as to slide
the chip conponents downward, a gate forned at a |ower end of the

al i gning groove for therethrough passing chip conponents sliding along the
aligning gpeeMaten.a predetermned orientation one at a tine, and a

di scharge path connected to a |lower portion of the gate, wherein the

rotary drum may TRéehBighidgbenar avsendryihf setvgofeFBemnefobnUEARNG Chip
conponents standing at the gate in an abnornal orientation toward the

opposi te dhneet saefacet bt the dieadear Pody Forasing ehendaterotiousdng n this
case, the chip conponents are aligned sinmultaneously in a predeterm ned
di r ect i onmageprelferabiiyp comppdsenian ald guivimgp eo-oovieo fiore adliigyringg odripove.
For exanple, when a chip conponent is of a rectangular shape having a

| engt h | aFgBPONRARKSa ife g b egded eamiingdh dixecddon so as to slide the

chip components downward, a gate formed at a lower end of
the aligning groove for therethrough passing chip components
sliding along the aligning groove in a predetermined
orientation one at a time, and a discharge path connected to
a lower portion of the gate, wherein the rotary drum may
preferably be provided with a lug member for urging chip
components standing at the gate in an abnormal orientation
toward the opposite direction to that of discharging so as
to undo blocking. In this case, the chip components are
aligned simultaneously in a predetermined direction when the
chip components are dropped into the aligning groove. For
example, when a chip component is of a rectangular shape
having a length larger than a height and a width thereof,
the width of the aligning groove is established to be larger
than the width and height of the chip component and to be
smaller than the length ﬁhereof as well, so that the chip
component can be longitudinally aligned in the aligning
groove. The chip components dropped into the aligning
groove slide down by gravity to the gate. At the gate, the

chip components in a normal orientation (a sideways lying



the width of the aligning groove is established to be larger than the

w dth and height of the chip conponent and to be snmaller than the length
thereof as well, so that the chip conmponent can be longitudinally aligned
in the aligning groove. The chip conponents dropped into the aligning
groove slide down by gravity to the gate. At the gate, the chip conponents
in a normal orientation (a sideways |ying

-7- posture, for exanple) can pass therethrough as they are to be

di scharged to the discharge path, whilg the chip conponents in an abnorm
orientation (a standing orientation, for exanple) are bl ocked by each
other at the gate. Then the lug nenber of the rotary drumurges the chip

conponenpostapei, Ngoat ekagpdal)e dadVabd theastd Wi dLAUNSP at® tdhat of
di scharging so as to renove the chip conponent fromthe gate or to push

t he chi ppeodpesfairgedWict @ hiehel isatarde @atit aiiioe thé schfsul ts in undoing
the bl ockage so that subsequent chip conponents may be di scharged fromthe
gat e. cBiRpBReDESCRNPANCEb@oridl ORAWMYET ion (a dliandilngs an overal |
schematic view of a conponent feeder according to an enbodi nent of the
present pmientagdpon, for expmple) iarenrblosskarhlby @aoh aithér aonphment
feeder shown in Fig. 1 viewed fromthe front side;

gate. Then the lug member of the rotary drum urges the chip

component stopping at the gate toward the opposite direction

to that of discharging so as to remove the chip component

from the gate or to push the chip component down to ‘the

normal orientation. This results in undoing the blockage so

that subsequent chip components may be discharged from the

gate.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an overall schematic view of a component
feeder according to an embodiment of the present invention;

Fig. 2 is an assembly view of the component feeder
shown in Fig. 1 viewed from the front side;

Fig. 3 is an assembly view of the component feeder
shown in Fig. 1 viewed from the backside;

Fig. 4 is a longitudinal sectional view of the
component feeder shown in Fig. 1;

Fig. 5 is an enlarged sectional view at the line V-V
of Fig. 4;

Fig. 6 is a schematic view of an example of chip

components;



Fig. 3 is an assenbly view of the conponent feeder shown in Fig. 1 viewed

fromthe backside; Fig. 4 is a longitudinal sectional view of the
conponent feeder shown in Fig. 1; Fig. 5 is an enlarged sectiona
view at the line V-V of Fig. 4; Fig. 6 is a schematic view of an
exanple of chip conponents; - 8-

Fig. 7 is a schematic view of another exanple of chip conponents; and
Figs. 8A and 8B are schenmatic views of other exanples of chip conponents.
DESCRI PTI ON OF THE PREFERRED ENMBODI MENBS- Figs. 1 to 5 show a
conponent feeder according to an enbodi nent of the present invention.
Fig. 1 is an overall view of the conponent feeder while Fig. 2 is an

assembl y vi ew ofgjlghe 7carpang@hemeader vidwe Wt dictiidheddnlle Yde iy Fig.
3 is an assenbly view of the conponent feeder viewed fromthe backside.

Al t hough donisiengs) adndhaped chip conponent "C' which has a height "H', a
width "W, and a length "L" ("H'[err]"W, "L">"H', "L">"W) is used in
t hi s enbodi nent Figs. 8A and 8B are schematic views of other examples

of chip components.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figs. 1 to 5 show a component feeder according to an
embodiment of the present invention.

Fig. 1 is an overall view of the component feeder
while Fig. 2 is an assembly view of the component feeder
viewed from the front side and Fig. 3 is an assembly view of
the component feeder viewed from the backside.

Although a rectangular-shaped chip component “C"
which has a height "H", a width "w", and a length "L“
("H"="W", "L">"H", "L">"W") is used in this embodiment, as
shown in Fig. 6, a cylinder-shaped chip component "C" having
a diameter "d" and a length "L" ("d"="W","H", "L">"d"), as
shown in Fig. 7, and a rectangular-shaped chip component "C"
having a difference between a width "W" and a height "H"
("L">"W">"H"), as shown in Figs. 8A and 8B, may be used. 1In
addition, "Ca" and "Cb" indicate terminals disposed in both
ends of the chip component "C" in a longitudinal direction
thereof. In Figs. 4 and 5, the chip component "C" is
illustrated enlarged in order to facilitate an understanding.

A component-feeder body comprises a fixed drum 1, a



shown in Fig. 6, a cylinder-shaped chip component "C' having a dianeter
"d" and a length "L" ("d"[err]"W,"H', "L">"d"), as shown in Fig. 7, and a
rect angul ar-shaped chi p conponent "C' having a difference between a w dth
"W and a height "H" ("L">"W>"H"'), as shown in Figs. 8A and 8B, may be

used. In addition, "Ca" and "Cb" indicate term nals disposed in both
ends of the chip conmponent "C' in a longitudinal direction thereof. In
Figs. 4 and 5, the chip conponent "C' is illustrated enlarged in order to
facilitate an understandi ng. A gonponent - f eeder body conprises a
fixed drum1, a - 9- frame 3,

front and backsi de covers 4 and 5, and a front surface cover 12, as w |l

be descrippsne THe fiapd Manbdcksidd 8avEre! at gnaesbesngi gpesgdrvertically
on which an outside storage housing 2 is forned in one side thereof. The

out si de s$@f Bgee hovgengl2, CRSPIisesbe desdEiBedd frRAt fEQ¥Er drim &ndsa
backsi de cover 5, on which a conponent supplying inlet 6 is disposed. On

t he conpomeind rd+phaye ngemieetd fspasedubercbcel I PGnfwhiancannedesiae a
predet er mi ned nunber of chip conponents "C' is detachably di sposed with an
openi ng gpoeraye"iPesing 2 his ebbruedeinedneosidar theféaf.i sTha concave-
groove portion 7 is fornmed between topsides of front and backside covers 4
and 5, areuisdecsteorandiensing DuFempriges "8Cframe 3ngagtdontt fiovee

concave-groove portion 7 by laterally sliding the bulk case "BC', enabling
t he bul k $asand a backside’cover 5, ofn which a component supplying

inlet 6 is disposed. On the component-supplying inlet 6, a
bulk case "BC" for accommodating a predetermined number of
chip components "C" is detachably disposed with an opening
potion "Og" thereof directed downward. That is, a concave-
groove portion 7 is formed between topsides of front and
backside covers 4 and 5, and the bottom end of the bulk case
"BC" are engaged with the concave-groove portion 7 by
laterally sliding the bulk case "BC", enabling the bulk case
"BC" to be detachable. 1In the state of the bulk case "BC"
equipped with the topside of the outside storage housing 2,
by opening a shutter (not shown) equipped with the bulk case
"BC", chip components "C" in the bulk case "BC" are supplied
into the outside storage housing 2. When the bulk case "BC"
is equipped with the topside of the outside storage housing
2 in this manner, the volume of the outside storage housing
2 can be substantially increased.

The bottom surface 2a of the outside storage housing
2 is formed to be inclined, and in the lowest portion

thereof is formed an inlet 8b of a supplying path 8 for



"BC' to be detachable. 1In the state of the bulk case "BC' equipped with
the topside of the outside storage housing 2, by opening a shutter (not
shown) equi pped with the bulk case "BC' , chip conponents "C' in the bulk
case "BC' are supplied into the outside storage housing 2. Wen the bul k
case "BC' is equipped with the topside of the outside storage housing 2
in this manner, the volune of the outside storage housing 2 can be
substantially increased. The bottom surface 2a of the outside
storage housing 2 is forned to be iRAcllbned, and in the | owest portion
thereof is fornmed an inlet 8b of a supplying path 8 for
- 10 - supplying the chip conponent "C' to an inner housing 22 of a
conponent sapplagaghohei ohiglcomponbnwi L beodaacinhed, hbusimgt g o8t ai de
storage housing 2. The supplying path 8 is inclined so that the chip
conponent co@ponentsktdeagewhobgingt 8leowwhishgitill be destnibkd,f fpom- si de
center portion of the fixed drum 1, a circular-shaped concave portion 10
i s formedthpnowkpéfdeaftonadasl hpusiipg12.f ofheosuprbygnguppdht Bngst he rotary
drum 20 thereon is protrudingly formed in the center thereof. The rotary
drum 20 i 4ngiiped By Ehati §Pﬁgc§bBaF8¥‘B§nFﬁ‘ét "ShoRAN siadehdownr B¥ti on
indicated_bg t he ar[0£% The drive system may be either a continuous or an
e

intermtt&hf BWB. WeRd

In the front-side center portion of the fixed drum 1,
a circular-shaped concave portion 10 is formed, in which an
annular rib 11 for rotatably supporting the rotary drum 20
thereon is protrudingly formed in the center thereof. The
rotary drum 20 is driven by a driving apparatus (not shown)
in the direction indicated by the arrow. The drive system
may be either a continuous or an intermittent one. On the
front-side of the fixed drum 1 is secured the front surface
cover 12 having an aperture 13 corresponding to the concave
portion 10 thereto, while the outer periphery of the rotary
drum 20 is rotatably fitted into the aperture 13 of the
front surface cover 12. As shown in Figs. 4 and 5, the
component storage housing 21 is formed between the fixed
drum 1 and the rotary drum 20. The component storage
housing 21 is divided into an inner housing 22 and an outer
housing 23 by a circumferential wall 24 formed in the rotary
drum 20. In the circumferential wall 24 is formed a
communicating path 25 through which a predetermined number
of chip components "C" are transferred corresponding to the

rotation of the rotary drum 20 in the direction of the arrow.



front-side of the fixed drum1l is secured the front surface cover 12
‘havi ng an aperture 13 corresponding to the concave portion 10 thereto,
while the outer periphery of the rotary drum?20 is rotatably fitted into
the aperture 13 of the front surface cover 12. As shown in Figs. 4 and 5,
the conponent storage housing 21 is fornmed between the fixed drum 1 and
the rotary drum 20. The conponent storage housing 21 is divided into an

i nner housing 22 and an outer housing 23 by a circunferential wall 24
formed in the rotary drum20. In the glreunferential wall 24 is forned a
comuni cating path 25 through which a predeterm ned nunber of chip
conponents "C' are transferred corresponding to the rotation of the rotary
drum 20 i pihbe Hdheeebmmungtathagapaew 25 is inclined t&whed the inner
comuni cating path 25 is inclined toward the inner dianmeter relative to

t he rot atdbamétdicr eelabihvef tohéheoratgtidnain dfrethéonhbfi thapeoeakrg "C' in
the i nner housing 22 are scooped up thereby corresponding to the rotation
of the rdramy2@yutth20chapbeotpopgatisi €8 tLhetbeat énnhoubonging. 2Tharechi p
conponent "C' dropped into the outer housing 23 cannot mesh with the chip
conponent S€e@oped PﬁetbQFQPYh69§Fﬁ§PQBdln§e§9IFhﬁgrPﬁaﬁé@ﬂeQ§e§h§anage to
chi p conmponents "C'. thoggh onI Qne conmmuni cating path 25 is forned in

this enbBAFAENt ATEMPR 0, 5P; 9F°E RAUAPES: ERE BYERE ?9“ﬁ&99b§3 -f oFREd.

chip component "C" dropped into the outer housing 23 cannot
mesh with the chip component "C" in the outer housing 23,
resulting in decreased damage to chip components "C".
Although only one communicating path 25 is formed in this
embodiment, a plurality of communicating paths 25 may be
formed.

An aperture 8a to the inner housing 22 which is an
outlet of the supplying path 8 is formed in the vertically
intermediate position of the inner housing 22, preferably
slightly lower than the vertically center position of the
inner housing 22, resulting in preventing more than the
required number of chip components "C" from entering into
the inner housing 22. 1In addition, the volume of the inner
housing 22 is smaller than that of the outside storage
housing 2.

An aligning discharge portion for discharging chip
components "C" aligning in one line is formed in the outer
housing 23. 1In this embodiment, the aligning discharge
portion comprises an aligning groove 30, a gate 32, a

discharge path 33, and lug members 26.



An aperture 8a to the inner housing 22 which is an outlet of the supplying
path 8 is forned in the vertically internediate position of the inner

housi ng 22, preferably

of the i
nunber of
addi ti on,

out si de storage housing 2. An aligning discharge portion for

di scharg

ng chip conponents "C' alignil@g~in one line is formed in the

outer housing 23. In this enbodinent, the aligning discharge portion

conprises an aligning groove 30, a gate 32,
menbers 26.

in Figs.

cover 12.sUhgagpoefetBe gaBcavei BPRtwPBRed 0t AanthRefhkadhdrumy loandhe chip
"C' by_.a predeterm ned clearance, _and a depth deeper than the

conponent

a discharge path 33, and | ug
As shown in Figs. 4 and 5, the alignind® groove 30 #s shown

slightly Iower than the vertically center position
nner housing 22, resulting in preventing nore than the required
chip components "C' fromentering into the inner housing 22.

the volune of the inner housing 22 is snmaller than that of the

In

4 and 5, the aligning groove 30 is a sem-circular groove forned
bet ween taesemaecipenlphegyooyear farmedf behweenntheeipneri pariphenyt he fi xed
drum 1l and the inside surface of the aperture 13 in the front surface

hei ght " Hehef ipRédensprédrpoRénthe epepfugeplddéfeERenEYOREERERBEE On the
above- nenti oned inneB perigherg erface of he.goncave pogtion 10, a
e groove 30 has wi

t aper ed cover 12. T

a widt er than the width
"W" of the chip component "C" by a predetermined clearance,
and a depth deeper than the height "H" of the chip component
“C" by a predetermined clearance. On the above-mentiocned
inner periphery surface of the concave portion 10, a tapered
guide surface 31 is formed in the direction of the cross-
sectional surface. This guide surface 31 is inclined
downward to the aligning groove 30 for guiding the chip
component "C" toward the aligning groove 30. On the inner
surface of the rotary drum 20, a guide surface 27 is formed
in an opposed relation to the guide surface 31 of the fixed
drum 1. The gquide surfaces 27 and 31 are not limited to a
tapered shape, and they may be any shape allowing them to
slide the chip component "C" into the aligning groove 30.

At the bottom end of the aligning groove 30, between
the fixed drum 1 and the front surface cover 12 is formed a
gate 32 through which the chip component "C" can pass one by
one longitudinally and sideways. That is, the gate 32 has a
height and a width which are slightly larger than "H" and

"W", and are smaller than "L". The width of the gate 32 is

equal to that of the aligning groove 30. Below the gate 32,



guide surface 31 is forned in the direction of the cross- sectional
surface. This guide surface 31 is inclined downward to the aligning groove
30 for guiding the chip conponent "C' toward the aligning groove 30. On
the inner surface of the rotary drum 20, a guide surface 27 is forned in
an opposed relation to the guide surface 31 of the fixed drum 1. The guide
surfaces 27 and 31 are not limted to a tapered shape, and they nmay be any
shape allowing themto slide the chip conponent "C' into the aligning
groove 30. At the bottom end-ofl3t ke aligning groove 30, between

the fixed drum1 and the front surface cover 12 is formed a gate 32

t hrough which the chip conponent "C' can pass one by one longitudinally
and si dewelye. dikehaige phehgaBeid2fbamed bbewgen ahé & iwed Rirwdi ah aake
slightly larger than "H' and "W, and are smaller than "L". The wi dth of

t he gat e BRei frorguahrfacehavver 1Be al i gni ng groove 30. Bel ow the gate 32,
- 13 - the discharge path 33 is fornmed between the fixed drum1 and the
front surface coymrtiie side edge Gpft e shuberdgerdpheny ofit thepabophery of
t he above- nentioned rotary drum 20, a plurality of |lug nenbers 26 are
protrud|ngeytieﬂﬁédrpﬁaEM|ﬂéﬂﬁlQospéc§éu¢éﬂéﬁyoﬁftdusa@ﬁmm@ﬂﬁeﬂﬁ @0ehe

peri pheral direction. Although four menbers 26 are illustrated in Fig.

4, a greaPE?tﬁHﬁfBéﬂlyt rﬁeré\sfi g &eﬂéamw §PAced TR ytigmith&asng
are- rOtatggher in the peripheral direction. Although four lug

members 26 are illustrated in Fig. 4, a greater number
thereof is actually formed. The lug members 26 are rotated
passing through and over the gate 32 and the aligning groove
30, having functions of undoing blockage of the chip
components "C" at the gate 32 and of feeding the chip
component "C" in the outer housing 23 into the aligning
groove 30. That is, when the chip component "C" slides down
along the aligning groove 30 in a standing orientation, it
strikes the gate 32 and obstructs subsequent chip components
"C" from passing by stopping there. When the rotary drum 20
rotates in the direction of the arrow, as shown in Fig. 5,
the lug member 26 urges the chip component "C" stopping at
the gate 32 in the opposite direction to the discharge path
33 to push the chip component “C" down to the horizontal
position or to push the chip component "C" back toward the
aligning groove 30. This results in undoing the blockage at
the gate 32.

The discharge path 33 comprises a first path 34

formed in the roughly tangential direction to the circle of



passi ng through and over the gate 32 and the aligning groove 30, having
functions of undoing bl ockage of the chip conponents "C' at the gate 32
and of feeding the chip conponent "C' in the outer housing 23 into the
aligning groove 30. That is, when the chip conponent "C' slides down
along the aligning groove 30 in a standing orientation, it strikes the
gate 32 and obstructs subsequent chip conponents "C' from passing by
stopping there. When the rotary drum 20 rotates in the direction of the
arrow, as shown in Fig. 5,  the |lug aepper 26 urges the chip conponent "C
stopping at the gate 32 in the opposite direction to the discharge path
33 to push the chip conponent "C' down to the horizontal position or to

push the hé pa THGW Qﬁﬁr@rﬁ&ebmkaﬂ@wrﬁeébﬁd gétlnssglﬁteegecéﬁzn gThis
results in undoing the bl ockage at the gate 32 The di scharge path

33 conpriwesh athér sirpat patyd 34 ornadangléhefrnghknat&agen&r'abfdthéct ion to
the circle of - the aligning
groove 30f amnsit apaelkohdl pathaB@ernthaBeatanglemofhlnhklhatsbnpaﬂh 34. A
angle of inclination "[err]" of the first path 34 is |larger than a angle
of |ncI|n@heomec?@drﬁatbf35th@n@ecbndspnrﬁfesabéﬂdthatl$tpbefeeébceedhat it
be selected to be [er > 35 errl to ensure the chip nfonent "C' sliding
down in ¥pdbeiwst th S4ENHRHTFE e Bﬁechhﬁl¢ﬁ@P@6ﬁnt[é€F]s bfingedown

in the first path 34, while the inclination "B" of the
second path 35 may be below 35°.

On the bottom of the second path 35, a blade 40
formed of a thin metallic plate is longitudinally and
moveably positioned with long holes 41 formed in the front
and rear thereon. The blade 40 can reciprocate parallel to
the second path 35 by inserting pins 42 protrudingly formed
in the fixed drum 1 into the long holes 41. The stroke of
the blade 40 is established to be smaller than the length of
the chip component "C". The chip components "C" in the
second path 35 can slide down smoothly, even if the angle of
inclination "f" is small, by reciprocating the blade 40
back and forth by driving means (not shown) so as to free
the friction between the chip component "C" and the blade 40.
In addition, the bottom end of the second path 35
communicates with a picking out unit (not shown).

The operation of the component feeder confiqured as
above will now be described.

When chip components "C" are supplied into the

outside storage housing 2 by attaching the bulk case "BC" to



second path 35 may be bel ow 35. On the bottom of the second path
35, a blade-40 formed of a thin netallic plate is longitudinally and
noveably positioned with long holes 41 forned in the front and rear

t hereon. The bl ade 40 can reciprocate parallel to the second path 35 by
inserting pins 42 protrudingly formed in the fixed drum1 into the |ong
hol es 41. The stroke of the blade 40 is established to be smaller than the
| ength of the chip conponent "C'. The chip conponents "C' in the second
path 35 can slide down smoothly, even P the angle of inclination "[err]"
is small, by reciprocating the blade 40 back and forth by driving neans
(not shown) so as to free the friction between the chip conmponent "C' and
t he bl adetl®. comporeritt BPPLlY heg bdhlek BRdabf fiREtsedoRgedetiermdned
conmuni cates with a ﬁicking out unit (not shown). The operation of
the conponunpe¥ ceficthe orhiguremPaRentpove” whFE hE% BE 88&ctilpegto the

Uhen ohl b CompaCnt o0 O o308 BHEPLLER; LILOLLRS, U3 5 2ber 282 d12ee! "0 2

of ‘the cri RbnpRRentEeLe st e eah bPhanta; P aniothresBRRT T RoRETRy 22 by
and the sibl iR 5obHBgHRLL T2 ki PEEea Eakh LR TR Boo RIS R T ner
housing 22re gradually transferred to the outer housing 23 via the
communicating path 25 in accordance with the rotation of the
rotary drum 20. The number of the chip components “C" in
the outer housing 23 can be appropriately limited to
maintain high degree of alignment and discharging efficiency
by reducing the number of components supplied to the outer
housing 23 from the inner housing 22 per unit time, which
are determined by the number and the sizes of the
communicating paths 25 and the rotational speed of the
rotary drum 20, to be smaller than the number of components
discharged from the outer housing 23 per unit time via the
gate 32.

The chip components "C" entered into the outer
housing 23 are urged by the lug member 26 toward the
aligning groove 30 to be aligned in a predetermined
direction by dropping into the aligning groove 30. Then the
chip components "C" slide downward along the aligning groove
30 to the discharge path 33 via the gate 32. Although the
chip component "C" standing up in the aligning groove 30

stops at the gate 32, since the lug member passes over the



are gradually transferred to the outer housing 23 via the comunicating
‘path 25 in accordance with the rotation of the rotary drum 20. The nunber
of the chip conponents "C' in the outer housing 23 can be appropriately
limted to nmaintain high degree of alignment and di scharging efficiency

by reducing the nunber of conponents supplied to the outer housing 23 from
the i nner housing 22 per unit tinme, which are determ ned by the nunber and
the sizes of the comunicating paths 25 and the rotational speed of the
rotary drum 20, to be smaller than thelAunber of conponents discharged
fromthe outer housing 23 per unit tinme via the gate 32. The chip
conponents "C' entered into the outer housing 23 are urged by the |ug
menber 26gatveadd phriodlicghipgigr bbeecofposatbedakieghédni boatpaedetfer nm ned
direction by dropping into the aligning groove 30. Then the chip

conponent dischaspedetiswahdpdcampagente "8l'i ghPRpiggostetheogaset BE is

di scharge path 33 via the gate 32. Although the chip conponent "C'

st andi ng HBShﬁdtﬁ@WQIFQnFHQ BrEdgentgl orapatatipRe gAfeozdinglieethie | ug
menber passes. over - 16 - gate
32 per|odP&QFF?anlFhémﬂﬁﬁégF?éYdPPgepﬁonPFSVFHQFHSfdeSF?éﬁ&rd@ the chip
conponent . C' at the ga e 32 1is ushedtg %hgfhghg;ontal

oot giscnakgRheREi8iepd. 0k8rdovbe, BYROE

chip components "C" in the outer housing 23 is small,
entanglements are not generated in the outer housing 23,
increasing alignment efficiency, and because the chip
components "C" are discharged to the discharge path 33
without being agitated for a long time, the chip component
"C" will not be significantly damaged.

The chip components "C" entered into the discharge
path 33 slide down on the first path 34 having a large
inclination angle "a" toward the second path 35. Although
as the angle of inclination "f" of the second path 35 is
comparatively small, the chip components "C" may be possibly
left undischarged due to friction of the blade 40, those
chip components "C" can slide down smoothly by the
longitudinal reciprocating movement of the blade 40.

In addition, since the angle of inclination "f" of
the second path 35 is small, when the second path 35 is
joined to the horizontal picking up unit, an intersecting
angle between the second path 35 and the picking up unit can
be established to be small so as to smoothly transfer the

chip components "C" from the second path 35 to the picking



bl ockage is i medi ately undone, preventing decrease in discharge
efficiency. Modreover, since the nunber of the <chip conmponents "C' in the

outer housing 23 is snall, entanglenents are not generated in the outer
housi ng 23, increasing alignnent efficiency, and because the chip
conponents "C' are discharged to the discharge path 33 w thout being
agitated for a long tinme, the chip conponent "C' will not be significantly
damaged. The chip conponents "C' entered into the discharge path 33

slide down on the first path 34 havirgld Farge inclination angle "[err]"
toward the second path 35. Although as the angle of inclination "[err]" of
the second path 35 is conparatively small, the chip conmponents "C' nay be
possi bl y upefinitndi 3th&hgepidkd ngo upr natiton thie chepblcadgodentt Mase ischi p
conponents "C' can slide down snoothly by the 1ongitudinal reciprocating
novenent pickeé Bpagae4by one by al pighding vp, appAcatiise saedl asof
inclination "[err]" of the second path 35 is small, when the second path
35 is jofhéR MBUnKEThori zontal picking up unit, an intersecting angle
bet ween the second E&th 35 ang the,giﬁkigg up unit can _be established to
be small so as tHPshStAPOVerdrsFeibedee ﬂ¢gmﬁﬁﬁpothP§e"Eﬁlﬁﬁbﬁgthe
second path 35 t tEe I cki.n . . . - 17 -
up unit. AFOPKE BPC FﬁgoﬁﬁduﬁptFhFhén@ﬁFpp85ﬁ§§ﬁéﬁtchthﬁéflﬁﬁﬁkgﬁu@p one
by one byl? QE&%EQ&oﬂpo%pQ%EaEﬂipS%%Rp%%e%ts "C" in the height and

width directions ("H" and "W" directions) is performed,

while by the gate 32 and the lug member 26, selection

thereof in the length direction ("L" direction) is performed,

resulting in highly increased efficiency of alignment and

discharge compared with conventional bulk feeders. Since

the discharging rate of the chip components "C" is scarcely

affected by the rotation speed of the rotary drum 20, the

chip component "C" will not be significantly damaged and by

slowly rotating the rotary drum 20, the apparatus will be

quiet.

The component feeder according to the present
invention is not certainly limited to the above-described
embodied structure.
In the above-~described embodiment, the aligning and

discharging section is formed of the circular-shaped

aligning groove 30, the gate 32, the discharge path 33, and

the lug members 26, however the invention is not limited to

this structure. For example, another aligning and

discharging section may be formed by forming another



chi p nounter. In the above-descri bed enbodi nent, in the aligning
groove 30 disposed in the inner periphery of the fixed drum 1, selection
of the chip conponents "C' in the height and wdth directions ("H' and "W
directions) is perforned, while by the gate 32 and the |ug nenber 26,
selection thereof in the length direction ("L" direction) is perforned,
resulting in highly increased efficiency of alignnment and discharge
conpared with conventional bulk feeders. Since the discharging rate of the
chip conponents "C' is scarcely affec8d~by the rotation speed of the
rotary drum 20, the chip conmponent "C'" will not be significantly danmaged
and by slowy rotating the rotary drum 20, the apparatus will be quiet.
The conposéncunéenentiaéovdilhginothreopteseneriphesyit pénthe not certainly
limted to the above-described enbodied structure. . In the

above- deseirsenferpptiadnvaliné4aprpgnangoBnunigatingr ppkl é8cthda is forned
of the circgul ar-shaped alignin .grogve 30, the gate 32, the discharge path
33, and FERECHBECRERbARL Y8 1hUgbé8€r 1BhE8IPAVRACPENCEStABt linited to this

tructure. For exappl e, another aligni and di schargin ection nay be
?orﬁedubyc?BWHPﬁéa thgﬁgg QE, Ihgghgg case, £ e gagg gniet gnd_lgé .

members are not necessary.

In the above-described embodiment, the discharge path
33 is formed of the first path 34 having a large angle of
inclination "a", and the second path 35 having the blade 40
and a small angle of inclination "fB", however it may be
formed of any one of these paths only.

In the above-described embodiment, the bulk case "BC*"
is detachably formed on the top of the outside storage
housing 2, however the chip component "C" may be directly
supplied into the outside storage housing 2 without using
the bulk case "BC".

In addition, the outside storage housing 2 is not
compulsory in the present invention and the chip component
“"C" may be directly supplied into the inner housing 22, for
example.

As will be understood from the above description, in
accordance with the present invention, since a predetermined
number of chip components in the inner housing is fed at a
time to the outer housing via the communicating path in
accordance with the rotation of the rotary drum, the number

of chip components in the outer housing is to be



circunferential wall in the outer periphery of the circunferential wall 24
‘and a comruni cating path in this circunferential wall which is equival ent
of the comrunicating path 25. In this case, the gate inlet and | ug

menbers are not necessary. In the above-descri bed enbodi nment, the
di scharge path 33 is forned of the first path 34 having a | arge angl e of
inclination "[err]", and the second path 35 having the blade 40 and a
small angle of inclination "[err]", however it nay be forned of any one of
t hese paths only. In the abovelflescri bed enbodi nent, the bul k case
"BC'" is detachably forned on the top of the outside storage housing 2,
however the chip conponent "C' may be directly supplied into the outside
st or age hmmpawp®Rivelynosmals) ngestheibgl kncasdutBdn of entangbemdntti on

t he outside storage housing 2 is not conpulsory in the present invention
and the ofgnecaniomeand ipreagedeatignveny sngpHiedhange efieicnercyhousi ng
22, for exanple., ) As wi || be understood fromthe above description,
in accorikiee agivathedpkiBenper noRiPi eAMPenant gaprbderedusadd anunber of
chip conmponents_in the inner housing is fed at a tinme to the outer housing
via the ARRIMEAIPRIPLP FOMPEREBEBFRR RPt FetHe®Rot ati on of the rotary

drum the nunber of chip conponents in the outer housing is to be



- 19 - conparatively small, resulting in reduction of entangl enent

generat ncr eased allgnnent and di scharge efficiency. Since
agltatl m,w mmﬂ/econponent can be reduced, a rate of damamge to
conponent s cC - 20 -
WHAT IS CLAIMED | S:° * 1. A conponent feeder conpri sing: a
f eeder body; arotary drumrotating relative to said feeder body
about a horizontal axis; and a conponent storage housing forned

bet ween said feeder body and sai d rot&y-drumfor storing chip conponents,
wherein said rotary drumis provided with a circunferential wall dividing
sai d conponent stora ge housing into an inner housing and an outer housing,
the cirdFARRrERt¢BAIMED | IHking provided with a comunicating path for
transferring a predeterm ned nunber of chip conponents fromthe
I nner housing to the outer housing in accordance with the rotation of said
rotary drum the outer hou5|n ei provided with an aligning and

di schar gi ng sectli-on & GC™RINGH ggj%erd1 RS SY3in a line so as to be

di schar ged. a feeder body;

a rotary drum rotating relative to said feeder body
about a horizontal axis; and

a component storage housing formed between said
feeder body and said rotary drum for storing chip cemponents,

wherein said rotary drum is provided with a
circumferential wall dividing said component storage housing
into an inner housing and an outer housing, the
circumferential wall being provided with a communicating
path for transferring a predetermined number of chip
componentsE;Ezg:g;ﬁéjfrom the inner housing to the outer v
housing in accordance with the rotation of said rotary drum,
the outer housing being provided with an aligning and
discharging section for aligning chip components in a line

so as to be discharged.

2. A component feeder according to Claim 1, wherein
the communicating path is inclined toward the inner diameter
of said rotary drum relative to the rotational direction of

said rotary drum.

3. A component feeder according to any of Claims 1

heet Has Been Replaced

T



2. A conponent feeder according to Claim1, wherein the conmunicating path
is inclined toward the inner diameter of said rotary drumrelative to the

;gtcg';ld @“\mm““ﬁ“mu rr:aild rotary drum 3. A conponent feeder

- 21 - and 2, further
conpr|5|ng. an outer storage housing di sposed above the inner
housi ng; and a supplying path inclined downward from sai d outer
st orage housing to the inner housing f#} supplying chip conponents from
sai d outer storage housing to the inner housing. 4. A conponent
f eeder accordlng to daim3, further conprising a bulk case disposed in a
conponent [ﬂﬁ3ﬁqﬁfh¢EﬂQ9mRﬁl%%H%-outer storage housing, forned at the top
t hereof, for accommodating a predet erm ned nunber of chip conponents,
wherein said bul@® @é’é‘@rhégﬁ%@gﬁn honsing SRR APAYRIBRE dLIReH et achabl e.

5 A coanonuean{ngf:aedeé according to any of Cains 1

a supplying path inclined downward from said outer
storage housing to the inner housing for supplying chip
components from said outer storage housing to the inner

housing.

4. A component feeder according to Claim 3, further
comprising a bulk case disposed in a component-supplying
inlet of said outer storage housing, formed at the top
thereof, for accommodating a predetermined number of chip
components, wherein said bulk case having an aperture

directed downward is detachable.

5. A component feeder according to any of Claims 1
to 4, wherein the aligning and discharging section is formed
on an inner surface of said feeder body forming the outer
housing, comprising an aligning groove for aligning chip
components in a predetermined direction so as to slide the
chip components downward, a gate formed at a lower end of
the aligning groove for therethrough passing chip components

sliding along the aligning groove in a predetermined posture

me,, and a discharge path joint to a lower portion v’

e,

of the gate, and wherein said rotary drum is provided with a

by ong, This Sheet Has Been Replaced
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to 4, wherein the aligning and discharging section is forned on an inner

‘surfac \ body form ng the outer housing, conprising an
aligniﬁuﬂ Bgn l Eﬁ Eungning chip conponents in a predeterm ned direction
SEI Qe es

SO as t® p conmponents downward, a gate forned at a | ower end
of the aligning groove for therethrough passing chip conponents sliding
al ong the aligning groove in a predeterm ned posture one by one, and a
di scharge path joint to a | ower portign of the gate, and wherein said

rotary drumis provided with a - 22 - - 22

- | ug menber for urging chip conponents standing at the gate in an

abnormal orientation toward the opposite direction to that_ of discharging
so as tolggd@egpggkfﬂﬁ_urglng chip components standing at the gate

in an abnormal orientation toward the opposite direction to

that of discharging so as to undo blocking.



