-1- PARTS FEELER CHE The present invention relates to a chute adapted riot?)OQ,Q‘
use wrth a parts feeder of a type‘'having a parts outlet and vibratable in - "¢
circul ar back-and-forth novenents.. A conbination of such a chute grd.yarts
feeder—may for exanple be used for automatically feeding parts i :
suecessi onrto a machi ni ng apparatus or an assenbling apparatus,
ex e. Known vibratory parts feeders_ujilizing el ectro- nmagneti
vibrations for feeding parts -include a funnel- shaped bow having a parts
feedi ng track extendi ng helical |l ypgho8orenpERNCHUBR! f ace thereof. The
vibratory parts feeder operates by tmpartrng crrcarar vibrations to the
-bowl to guide the partgnhst predeht iAfehORbnuUPelatepats safcmuiagadamndd
toward an upper edge of the bow, from which they are automatically

suppl i ed down afehutuget wighnachantsgfepgeravfsactype svimdla rpaetdar at us.
To enable the parts to be fed along the chute to the end thereof renote
fromthe parts beddert, andevibresabdei ianl chedudarback+and el fighdpovements.
incorporated for forcibly pushing the part successively_,hdo t he chute.
These prior arr#ngorbinationeo&r suah sarhuts §HﬁpP§rFﬁef?%#£% R¥BELHSE  For
exanpl e, Japanese Utility Mdel Publication 52-4692 discloses a parts
f eeder chute haﬁxﬁgﬁﬁﬁbb@h@sﬁﬂvgpabP?ggﬁﬁgﬁFgg&yoﬁeﬁ bﬁﬁtga%#%c rge unit

ongi L udi nal - moRARBRES IR (7t R nebarboRg eppiiathh 88 b BeSuiRElie! '

apparatus, for example.

L-) Enown vibratory parts feeders utilizing electro-
magnetic vibrations for feeding parts include a funnel-
shaped bowl having a parts feeding track extending
helically along an inner surface thereof. The

vibratory parts feeder operates by imparting circular
vibrations to thé bowl to guide the parts stored in the
bowl up the parts féeding track toward an upper edge of
the bowl, from which fhgy are automatically supplied.
down a chute to a machining apparatus or an assembling
appafatus. To enable the parts to be fed along the

chute to the end thereof reﬁote from the parts feeder,
the chute is inclined or a suitable pusher is
incorporated for forcibly pushing the part

successively down the chute. These prior arrangements
howevér may fail to supply the parts stably. For example,
Japanese Utility Model Publicatibn No. 52-4692 discloses
a parts feeder chute havihg one end pivotably supported
on a parts discharge unit on a parts feeder bowl with the
.othér free end fitted in a support for longitudinal

movement. With thé disclosed



2° arrangenent, the free end of the chute noves vertically and back and
forth, but chute nmay fail to produce forward pushes required for positiv

feeding parts horizontally. 5 .
there 1s provided a chute adapted for use with a parts feeder whi ch
I ncl udes a"bowl having a parts outl et gng vibratable in circul ar

back- and-forth novenents, the chute conprising: 10 (a) an
elgﬁﬁéte chute b

According to the present inve

|

-
L2
L

y

fi-on\

i0gan.i.al dapt £fla f ' ; t
outl ot and ot nATEPRRERSReS  th Bpek EndiaR) o ShufOMETL SharbitdnFY S
end renote from gaiddpaRikean@Ndorgn] bt ahhieaf mapranl agsephdbausdapted to

be fixed to a 15
body adj acent t o feawdrdupushesndeqaiirdd! et ppsitivelgelbédgihei pgrtacl i ned

stationary base and coupled to said elongate chute

at an angle with respectto said elongate chute body. It is believed:
possi bl e by neanhoafizomdaddysent 20 i nvention, to provide a parts

feeder chute having neans for converting circul ar

back-and-forth vi brations

of a parts5feeder bow Acsording taedhenbresent snveRtienutBheBe #8livering:

parts along the chute. It is_further believed possible, by neans of the 25
present inventi oPENFdedo@ gburepadeptededer Eﬁﬁt@lﬁhiéhpg§

bei ng vi brated t%&ﬂ? eE%%ﬁﬁd@y Leb%%Evg%FLn gligg groggfgéaggaforth

vi brati ons of
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vibratable in circular back-and-forth movements, the
chute comprising:

(a) an elongate chute body having an inlet end
adapted for connection to the parts outlet and to the
vibratable bowl tangentially to the bowl, and an outlet
end remefe from said inlet end; and

(b) a leaf spring assembly adapted to be fixed to a

'stationary base and coupled tdo said elongate chute body

adjacent to said outlet end, said leaf spring assembly
being inclined at an aﬁgle'with-respectto said elongate
chute body.

It is believed possible by means of the pfesent
invention, to provide a parts feedei chute having means
for converting circular back-and-forth vibrations of a
parts feeder bowl to rectilinear movement of the chute
for delivering parts along the chute,

It is further believed possible, by means of the
present invention, to provide a parts feeder chute
which is prevented from being vibrated transversely
while converting circular back-and-forth vibrations of

a parts feeder bowl to rectilinear movemeﬁt of the chute.

T8 £98AEEd from
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a parts feeder bow to rectilinear novepent of the chute. still anot her

bgyi ed possibility of the present inventi'on is to provide a parts feeder
c xt endi ng horizontally for pooling parts in a horizontal, relatively ;
I sjtion for increased safety and | eeway 5 I n |ayout deS|gn The
i‘nventifon will be described by %Nay of exanple with reference to the

acc anyi ng draw ngs, wherein: 'Flgure | is a plan view of a parts feedgr

2 si de ErEbh VGRS L O BB X ”946‘)?%]55&& S feeder: Figure 3

s a sigfe, | V. Pg%g f%§%§¥ rding to
anot her ngﬁ ‘?rﬁen?ga&o @%ﬁ%? S ,sean are |agramrat| views 15

showi gy P PG RESLYE BéLPSodl idE sl aDa thedofhimichute. The present
invention is particul arI y useful” when enbodied in a chut e combi ned -4-

with a pelasivebyelowopoeitidy fesi finteibddy ddfeteiaieleewayneral 10, as
illustrated in Figures 1 and 2. As shown in Figures 1 and 2, the parts
f e®der 1B layout design. '

The invention will be described by way of example
'w:.th reference to the accompa.nylng drawings, wherein:-
Figure 1 is a plan view of a parts feeder
. including a chute embodying the preseht invention; B
10 - Figure 2 is a side elevational view, partly
broken away, of the parts feeder;
Figure 3 is a side elevational view of a-chute
supporting device according to another embodiment; and
Figures 4, 5, and 6 are diagrammatic views
15 showing progressive steps of feeding a part along a
chute. '
The present invention is particularly useful

when embodied in a chi:.te combined



5° includes a bow 11 made of light netal alloy, iron, or steel nounted.on
a support 12 having |l egs 14 placed on a base 13 such as a floor. The/ ™\
support. 12 houses therein an el ectromagnetic vibrator 15 coupled to §E§ )
~bottom™of the bow 11 and el ectromagnetically 10 energizable for vibq

ow

the bow 11 in circular back-and-forth novenents of short strokes.
11 has therein a helical parts feeding track 16 nade of wear-resistant
‘metal such as steel and extending fromthe center 0 of an inner bottom of

the bow 11 15 ' I t I g rdal Hesighaned 8% 2ReOPeENing in
an upper peri phe?’gﬂlﬁg Ilyao tr%%cév}w% 1. Thé'q?el i ca;a Sarts ?eedieng track 16

is in the form ofrged e it IR0 asllidlustiratiededer Figualesoli aaudes a
parts guiding track 18 having one end attached to the 20 parts outlet.17

and di sposed outsgde of the bow 11. The parts guiding track 18 conprises a
thin web of steel curved along the peripheral wall of the bow 11. A parts
col l ecting receptacl e 1Rs sshawn xiay Rigunes deandh@ralthgaparss feedeswitoll

Pas an opposi ts CHREEEIER el o AR 19 NS ARG AHCHA F B aPEn
Cteel . The ohute SEAHhJHATEH Q8 dh FRPeR Rt T d S0 08 gaied o ack
18 and SchWEd’,r£V§§§§Llf”such as a floor. The support 12 houses
therein an electromagnetic vibrator 15 coupled to the
L;f ' bottom of the bowl 1l and electromagnetically
10 energizable for vibrating the bowl 1l in circular
back-and-£forth mbvements of short strokes. The bowl 11
has therein a helical parts feeding track 16 made'of
wear-resistant metal such as steel and extending from
the center O of an inner bottom of the bowl 11
15 helically up to a parts outlét 17 defined as an opening
in an upper peripheral_wall'of the bowl 1ll. The
helical parts feeding track 16 is in the form of a thin
elongate web. The parts feeder 10 also includes a
parts guiding track 18 Having one end attacﬁgd to the
20 parts outlet 17 and disposed outside of the bowl 11.
The parts.guiding track 18 comprises a thin web of
steel curved along thé ﬁeripheral wall of the bowl 1l.°
A parts_collecting receptacle 19 is affixed to the |
peripheral wall of the bowl 11 and extends below ghe
25 parts guiding track 18. The'pa;;s guiding track 18 has

an opposite end 23 connected to a straight or

substantially straight chute 20 having a horizontal



‘otherwise fastened rigidly to one end of an L-shaped support arm 21 having *

gits g ite end secured to the peripheral 'wall of the bow 11 at a point

M thefegn.\ The support arm 21 is made of. cast metal and has its .
" longitu | central axis aligned with a |ine passing through the center O *
“of th 11 and the point Mon 10 the peripheral wall of the bow 11.

The chute 20 has a longitudinal central axis X parallel to aline L .
tangential to the circunferential “sBrtace of the bow 11 at the point M A

| eaf spri assepbly 25 is_di spogsed be]l ow and 15 across the chute 20

adj cent Fggﬁﬁ gﬁa$e¥negﬁ 2§°Fﬂe?§o? FRimreed (fmstrRek nl et end 22. As shown
in Figure-2, th e rbRo. assenbl vy, 25 i s nted by,  a base plate 27 on a
support 28 fi xegf‘% %f’%ggdbgnhggeaﬁog{/l%é i |?ﬁ'+R}%/ﬂ)ﬁaﬂ HA® or an '
assenbl i p ( O;8h ) < NV [ ey p s feeder 10 is
associatggfaghgﬁ?ggégsg?%ﬁg %gsgﬁglﬁ %ﬁ%%ghﬁiiéé?QX %%%r of parallel |eaf

springs 3fhedwis@acgsténed £p§hay hes sl &d hos il ifag n acute angle a
to the base plate 27. The Ie§§ s%*ings 30, 31h%ave uppeﬁﬁgﬁgs 32, 33, 25

respest i sepporti azmn 210 havimgpes dpposird dndadeditret tiacad by a connector
35 to the | ower edge of the chute 20, and | ower ends 36, 37, respectively,
fixed t operiperal|vabl obrthenbewl bk $8 amtpacicited tthddeohase pl ate 27.
The upper ends 32, 33 of the leaf springs 30, 31 - _
The support arm 21 is made of cast metal and has its
longi;udinal central axis aligned.with a line passing
through the center O of the bowl 1l and the point M on N\
10 the peripheral wall of the bowl 1l1. The chute 20 has a
longitudinal central axis X parallel to a line L
tangential to the circumferential surface of the bowl
11 at the point M.
A leaf spring assembly 25 is disposed below and
15 across the chute 20 adjcent to an outlet end 26 thereof
remote from the inlet end 22. As shown in Figure 2,
the leaf spring assembly 25 is mounted by a base plate
27 on a support 28 fixédly placed on the body of a
machining apparatus or an assembling apparatus (hot
20 shown) with which the parts feeder 10 is associated.
The leaf spring assembly 25 comprises a pair of
parallel leaf springs 30, 31 spaced from each other and bvoth
inclined at an acute angle o to the base plate 27. The
leaf springs 30, 31 have upper ends 32, 33,
25 respectively, fixed to an upper horizontal bar 34

attached by a connector 35 to the lbwer edge of the

chute 20, and lower ends 36, 37, respectively, fixed to



are |located nore closely than the | ower ends 36, 36 thereof to the inlet
end 22 of the chute 20. The leaf 5" springs 30, 31 are relatively w de
diyection perpendicular to the axis X of the chute 20. The |eaf spri o
assenbly 25 is in the formof a parallel ogram when viewed in side elfev ny
as rllustrated in Figure 2. 10 Figure 3 shows a | eaf spring
assegbl y 40 according to another enbodi ment of the present invention.
| eaf “spring assenbly 40 has a single |leaf gpging 41 inclined at an acute
angle a to the base plate 27. The |eaf spring 41 has an upper end 42 15
secured to the comdowar hordzdntalobar d8dadBashedr ed thet basbapkapeate
27. -The upper end 42 of :the leaf spring 41 is disposed nore closely than
the | ower end 43 t27 & h&henuppegnends B8Re 3Rupf 2be Yeafespnbngaude,28lis
shown as being straight, 20_.t may be curved in jts_portion_44 (Figure 2)
bet ween the inl et &&%d 19gated meEe caPsepyi fhaasthaplgwes ?Gdﬁe%é'dg§ign

i t i t | f.th t f 1 it t 1
ey Lo e helrdb® vod tnal SnRRE! 20d°FRoPE Pot CBabE°FET! o ISar
feeder 10 and th 2 L Oue: ti
T hretor 1o dpinge2300PTR Anrednal O i GURy HER 1A% SaEELELIBYNC! ! ©
back-and- forth vidarpendieularC2esenkh8xp8 kSofNeh&! BhiLePE0. The leaf

spring assembly 25 is in the fbrm of a parallelogram

P ﬁhen viewed in side elevation as illustrated in Figure
o - .
2.

10 Figuie 3 shows a leaf spring assembly 40
according to another embodimént of the preseht
invention. The leaf spring assembly 40 has a single
leaf spring 41 inclined at an acute angle a to the base
plate 27. The leaf spring 41 has an upper end 42

15 secured to the connector 35 and a lower end 43 secured
to the base plate 27. - The upper end 42 of thé.leaf
séring 41 is dispo;ed.mdre closely than the lower end

o 43 to the inlet end of the chute 20.
While the chute 20 is shown as being straight,
20 it may be curved in its portion 44 (?igure 2) between
the inlet end 22 and the leaf spring assembly 25 to
meet design requirements in the layout of the parts
feeder 10 with_respect to the machining or assembling
apparatus coupled therewith.
25 - The parts'feeder'lo and the chute 20 operate as

follows: When the electromagnetic vibrator 16 is



- transported fromthe central bottom of the bow 11 successively one by one ’
up the helical trackl16 due to inertia under centrifugal forces produced by
.the vibratory notion of the bow 11. The parts reach the outlet 17, from

whi ch Y nove in succession along the parts guiding track 18 Any parts
- whi ch to ride on the parts guiding track 18 drop into the receptacle
19, 1 m whi ch the parts return into the bow 11 through the bottom

t hereof . The parts. noving down thegteack 18 now reach the inlet end 22 o™
the chute 20, which is vibrating back and forth along the |ongitudinal axis
X t her eainethed zed ,1 Thehdowlr Auliar akzaktaddihoangulialr dackrang~ the bowl 11
at the point M The parts are then fed along the chute 20 while the latter
makes sticgitghtvibreltiang ftor chusebithei pagtisn theseliangiot bei nal. direction. The
rectilinear back-and-forth vibratory nmovenent of the 20 _chute 20 for

f eedi ng tarnspatted finom Ghep sertar)zdtitandefatthewbeilr dter ence to Figures
4 t0 6. It is.,assuned that a part His initially dispgsed in a position a:
on the GRAGEsSS VALY Q08 Y PREH&P: SRk &Fcﬁg.tﬁﬁéﬁ'ﬁﬁéuéhﬁPe 20 is noved

back Surkdl e Ul 501 A SNy ReaReRl S e (e ehute 20
posi g&tﬁ%y:@?%g Eng?%ioﬁ ¥E° thid® HoWd’ 11. - FneSBhirdd 22aREPhe?S COIlapses
outlet 17, from which they move in succession along the
parts guiding track "€ Any parts which fail to ride on -
the parts guiding track 18 drop into the receptacle 19,
10 from which the parts return into the bowl 11l through
the boﬁtom-thereof.
The parts moving down the track 18 now reach the
inlet end 22 of the chute 20, which is ;ibrating back
and forth along the longitudinal axis X thereof due to
15 the circular back—and—forﬁh vibrations of the bowl 11
at tHe_point M. The parts are then fed along the chute
éo.while the latter makes Qtraight back-and-forth
vibrations in tbe'longitudinal direction. The U
rectilinear back-=and-forth vibratory movement of the
20 chute 20 for feeding the parts will now be analyzed in
detail with reference to Figures 4’ -to - 6. It is
assumed that a part H is initially disposed in a
position a on the chute 20 aligned with the connector
35. When the chute 20 is moved back auring one cycle
25 of back-and-forth ﬁovement fhereof, the chute 20 moves
from an upper vertical position Y (Figure-4)'down to a

lower vertical positioﬁ Z (Figure 5) since the leaf



however - tends to remain due to inertia at the position a, and only the
chute 20 npves back to cause the connector 35 to be retracted through a
distance [err] to a position. 5 . b.as shown in Figure 5. Then, the
force tending to nove the chute 22 back di sappears, whereupon the chute'
nmoves forwaerd and upwardly to the vertical position Y. The part His now
adwgnced fromthe position a. Wen the clgute 22 is then subjected to a

f or T d push from 10 the bow 11, the chute 22 noves forward until it is
checked by the le - Wt .chy 22 s p ugdenl y,
‘the part His pugﬁ%dﬁﬁé éﬁﬁ??ﬂasgcéﬁgﬁﬁ%ggtkggﬁgﬁg§%&?§taﬁgg ﬁg?ﬁ]g and

then only the ch Si h 15
Accordi ngly, thelangﬂ{eg‘%es to sq:toﬁgftélﬁt e tg'g'%t F&% ﬁ'?'bgr{g\}gda}eg}: gbg#gagh‘f he

distance [err] tnd G5 tiH chudleO2D woreghbaRk?@oVbihiSet BRel BbhAEcHBKES
one cycle of reciprocatory novenent along the Iongltudlna axi s thereof. 20

An experiment corBBicteberdiradasl shabughe asdistance How aNpbEdYies. 1
and 2 indicated that parts could effectively be fed al orig by a strai ght
chute 20 ha¥ing 2 langhowt in MighreoSger Thient,e the fhecel tentiageto move
construction can be enpl oyed as a parts 25 pool while the parts feeder
is in or out ot Jhe ABWiE 38 teckhdiseppegasenwhereupos: thedcange 22

illustrated, no linear V|brator isre U|red and the el ectromagnetic
vibrator 15 in trﬂp?ﬁﬁt qa%}r it the vertical position Y.

o The part H is now advanced from the position a. When
&,} the chute 22 is then subjected to a forward push from
10 the bowl 11, the chute 22 moves forward until it is
checked by the leaf spring assembly 25. With the chute
22 stopped suddenly, the part H is pushed forward due
to inertia through a diétanceJ?a, and then only the chute
20 is moved back to the position shown in Figure 6.
15 Accordingly, the net result is that the part H is moved
~forward through the distance £, + £, to a position ¢
along the chute 20 while the latter makes one cycle of

reciprocatory movement along the longitudinal axis

C

thereof.

20  An experiment conducted on the basis of the
structure shown in Figures 1 and 2 indicated that parts
could effectively be fed along by a straight chute 20
having a length of 1 m. A longer chute of the
illustrated construction can be employed as a parts

25 pool while fhe parts feeder is in or out ot operation.

With the arrangement as described and illustrated,

no linear vibrator is required and the eleetromagnetic
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relatively small in size. Since the horizontal chute 20 can be used as a
part s\pool , any vertical chute which woul d otherwi se be required as a parts
pogql” €an/5 be di spensed with. Accordingly, the parts feeder 10 need
.not\ be positioned at an increased height but instead may be placed in a low -
position with greater leeway in parts feeder attachnent design. The parts
feede‘* 10 installed in a | ow posgjtion increases parts 10 f eedi ng ~4t
efficiency and safety, and may belarger in size. Wth the low installation
| evel of the parts feeder 10, in addition, the parts outlet 17 and the
chute suppbrat@d P31 imythee patts ifeeldersi@pheyi memenst ructi on and no

preci si on gap and no steep surfaces are necessary. 15 Consequently, the
parts feed tnIﬁ%Wkﬁ@%kl(ﬂﬂn%;§§>aﬁéﬂﬁﬁréﬁpehpﬁléﬁéFélléhut@an be serviced

easily are | ess stly. Al though _various ninor i fications may be .
suggeste@gd%m?ﬂﬂéél AR 4 PaThS l*.@ﬂ?h&ﬁ?&lﬁélzeg ®understood that we

enbodi e g&‘?yw%%&na%%i%ﬁ%ﬁer SsshityBoRE s ERFER BEOLCERE 0 the T
apgende&hlcﬁigﬁe? %%é”%ﬂbo dFﬂlﬁélyA Gt ag@gpggg Earqgse with a parts,

f eéder aV|ng a‘Parts outl et an vibratable in
ci rcul arndg€kn@hdod Ofd 44 tHVLIE S .axf HRcreased height but

instead may be placed in & low-position with greater
leeway in parts feeder attachment design. The parts st
feeder 10 installed in a low position increases parts
10 feeding efficiency and safety, and may be larger in size.
With the low installation level of the parts feeder 10,
in addition, the parts outlet 17 and the chute support 21
21 may be relatively simple in construction and no
precision gap and ﬁo steep surfaces are necessary.
15 Consequently, the parts feeder 10 and the chute 20 are.
durable in operation, can be serviced'easily and are
less costly.
Although wvarious minor modifications may be 'C;
suggested by those versed in the art, it should be
20 ° understood that we wish to embody within the scope of
the patent warranted hereon, all such embodiments as |

reasonably and properly come within the scope of the

appended claims.



chut e conprising: ‘5 " (a) an elongate chute body having an inlet
end adapted for connection to the'parts outlet a

and coupl ed to said elongate chute body_ag'acent to said outlet end, sai

elo

§ate chute
spring assenbly -
conpri sing an upper baq_conﬁ g% &%E%Se%

adapted for attachnent to the stationafy base, a | ower . bar space rom said

Iea;gspring assenbly being inclined at an angle with respect to said

bggg; g,_A chute according to claiml, said | eaf 15

| sposed bel ow said el ongate chute body and

CEhite! 2a5BEEL SLOPINE I &

upper bar and mowyhieH ©Actalidsbaseowl dheving28 partdidutetds | el spaced
| eaf springs having a pair of upper ends connected to said upper bar and a

pair of |ower enddibratabieednt cisenlat ocbeckbamd-Sarth uppesmentls, biag

| ocated nore closely than said |lower ends to said inlet end of said

el ongate chute belpte28omprising: 3. A chute according to claiml or 2,
sai d el ong- ate.chute,gggy bei ng substantially straight. 4. A chute

accordi ng Po claim 2,
bars extending sulstantiaglly horizontal]y.
1, said leaf spri® 6p%ea 2 £ A

-

w
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15

20.

25

d 8poRiangataueckube djodapEing appalethdandbwer

5.
or’ connection to the parts cutlet and to the
vibratable bowl tangentially to the bowl, and an outlet
end remote from said inlet end; and

(b) a leaf spring assembly adapted to be fixed to

‘a stationary base and coupled to said elongate chute

body adjacent to said outlet end, said leaf spring

assembly being inclined at an angle with respect to

~ said elongate chute body.

2. A chute according to claim 1, said leaf
spring assembly being disposed below said elongate ghute
body and comprising an hpper bar connected to said
elongate chute body, a base plate adapted for
attachment to the stationary base, a lower bar spaced
from said upper bar and mounted on said base Plate, a
pair of parallel spaced leaf springs'having a pair of
upper ends connected to said upper bar and a pair of lower
ends connected to said lower bar,'séid upper ends being
located more closely than said lower ends to said-inlet,
end of said elongate chute body.

3. ‘-A chute ﬁccording to claim 1 or 2, said eions-

ate chute body being substantially straight.

La Btasi onary base™

pl ate

it

i | e bowl .-
tangentially to the bow, and an autlet end rem){l !@ i““(" Im“ end; /amngd
* c

(B) a l'eaf spring assenbly adapted to be fixed to

[}

|/

A chute aecording to claim

4, A chute according to claim 2, said elongate chute

body, and said upper and lower bars extending substantially



: mbl y being di sposed bel ow sai d el ongate chute body and conprising a
.g%izig}ate adapted for attachnent to a 5 stationary base, a sole |eaf
I

having an upper end connected to said el ongate chute body and a

end connected to said base plate, said ocated nore
€losely than said |lower end to said inlet enc”"ﬂnsmm,m m ﬂ!’e chute bod)(\
10 . 6. A chute according to any precedi nmg ¢l armmhex ei=n sai d | eaf ~
spring assenbly is disposed acrosdlsai d el ongate chute body. 7. A chute
.according to any preceding claimin conbination with said parts feeder, the
i nl et ehdrdzopsallythe chute body being connected to the parts outlet and

to the bow tangentlally to the beow f sEriﬁg eing.fixed to said
stationary baSe. A3ChuteoASFREALRE %Oc6 Bﬁﬁg oSgEdi hr3! g 18%ute being

Stcg?r g:‘]g?s?tegég,o C[galbrenl%gordlng\gQgr ge?o‘ghgaggs glgggate cﬁugel 808§t g&&ed to the

comprising a base plate adapted for attachment to a
5 stationary base, a sole leaf spring having an upper end
connected tc said elongate chute body and a lower end
connected to said base plate, said upper end being located
more closely than said lower end to said inlet end of said
elongate chute body.
10 . 6. A chute according to any precedlng claim wherein
said leaf spring assembly is disposed across said
elongate'chute body.
7. A chute according to any preceding claim in
combination with said parts feeder, the inlet end of
15 the chute body being connected to the_parts outlet and
to the bowl tangentially to the bowl, the leaf spring
being fixed to said stationary base. _
8. A combination according to claim 7, the chute \;)
being according to clalm 20r 5, whereln the base

20 plate is attached to the stationary base.
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